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Chuong 1. Tong quan vé bao hiém va cong nghé bao hiém —

Chapter 1. Overview of insurance and insurtech

Muc tiéu chwong — Chapter objectives

« Phan biét rti ro thuan tuy voi rii ro dau co, rii ro co ban véi rii ro riéng biét; néu bon
bién phap quan trj ri ro: né tranh, giam thiéu, tu chiu va chuyén giao.

Distinguish pure risk from speculative risk and fundamental risk from particular risk; name
the four risk management measures: avoidance, reduction, retention and transfer.

« Giai thich co ché chuyén giao va phan tan rui ro ctia bao hiém, cung cac nguyén tic:
sb dong, trung thyc tuyét doi, quyén loi ¢6 thé duoc bao hiém, boi thuong, thé quyén,
nguyén nhan truc tiép va dong gop.

Explain how insurance transfers and spreads risk, and the principles of large numbers,
utmost good faith, insurable interest, indemnity, subrogation, proximate cause and
contribution.

« Phan biét cac dinh nghia trong Luét Kinh doanh bao hiém (hop dong bao hiém, bén
mua, nguoi dugc bao hiém, ngudi thy huong, su kién bao hiém, phi bao hiém) va
phan loai bao hiém theo luat.

Tell apart the definitions in the Law on Insurance Business (insurance contract, policyholder,
insured person, beneficiary, insured event, insurance premium) and the classification of
insurance under the law.

« M6 ta chudi gia tri bao hiém va phan nhém cac mang insurtech theo ting khau cua
chudi.

Describe the insurance value chain and group insurtech segments by the stage of the chain
they serve.

« Tinh ting trudng va ty trong tir s6 liéu thi truong bao hiém Viét Nam, va doc mé hinh
kinh doanh ctia L4 Chan.

Calculate growth and shares from Vietnamese insurance market figures, and read the
business model of La Chan.

1.1. Rui ro: khai niém va phan loai — 1.1. Risk: concept and classification

Rui ro 14 kha ning xay ra mot két qua khac vai két qua ky vong. Két qua c6 thé tot hon
du tinh, chang han 15 it hon ké hoach, ciing c6 thé xau hon. Trong bao hiém, nguoi ta
quan tim phia x4u: riii ro 1a kha ning xdy ra ton that, tirc 1a giam sut vé tai san, thu nhap
hoic sitc khoe c6 thé do bang tién. Chiéc xe may cua khach hang La Chan c6 thé chay ca
nim ma khong hong, ciing c6 thé d6 nga, chiy dong co hoic bi trom. Khoang cach giira
cac két qua d6 1a rii ro ma chi xe dang ganh.

Risk is the chance that an outcome differs from the expected one. The outcome may be better
than expected, for example a loss smaller than planned, or worse. In insurance the focus is on
the worse side: risk is the possibility of a loss, meaning a reduction in property, income or health
that can be measured in money. A motorbike owned by a La Chan customer may run all year
without damage, or it may fall, catch fire or be stolen. The gap between these outcomes is the
risk the owner carries.
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Ba yéu t6 tao nén mot ton that can dugc tach riéng. Nhim nguyén nhan véi ton that 1a 15i
hay gap khi lam bai thi.

Three elements make up a loss and should be kept apart. Confusing the cause with the loss is a
COMMOn error in exams.

« Nguy co (hazard): diéu kién lam ting kha ning hoic muc d6 ton that, ban than khong
gdy ra ton that. Vi du: duong tron, 1ai xe ban dém, xe dé ngoai troi trong mua mua
bdo. V&i Xe Xanh, théi quen phanh gip 1am ting nguy co va cham.

Hazard: a condition that raises the chance or the size of a loss without causing it by itself.
Examples: a wet road, night riding, a bike parked outdoors in the storm season. For Xe
Xanh, habitual hard braking raises the hazard of a collision.

« Hiém hoa (peril): nguyén nhan tryc tiép giy ra ton that, nhu va cham, chay, trom cap,
ngap nude. Hop dong bao hiém ghi 16 hiém hoa nao nam trong pham vi bao hiém.
Peril: the cause that directly produces the loss, such as collision, fire, theft or flood. A policy
states which perils fall within its scope of cover.

* Ton thét (loss): thiét hai thuc té, do duoc bé‘mg tién, do hiém hoa gay ra. Khi xe may bi
trom, hiém hoa 13 trém cap va ton that 1a gia tri chiéc xe ma chu xe khong con nita.
Loss: the actual financial damage caused by a peril. When a motorbike is stolen, the peril is
theft and the loss is the value of the bike the owner no longer has.

Cap phan loai thir nhat dua vao kha ning c6 13i. Rui ro thuan tay chi c6 hai két qua, ton
that hodc khong ton that, va khong bao gio mang lai loi ich cho ngudi gip rui ro. Rui ro
dau co co thé cho 1ai, hoa von hodc 16. Chi rui ro thuan tiy 1a d6i twong bao hiém, vi bao
hiém chi boi hoan ton thit ngiu nhién; né khong bu 16 do quyét dinh kinh doanh va
khong chia 13i. Lua Man 1a vi du rd: ruong bi xam nhdp man lam mat vu 13 rai ro thuan
tay, Lia Man chi tra khi s6 ngdy min dat ngudng; con gia ltia 1én hay xubng khi ngudi
tréng ban ra 1 rii ro dau co, bao hiém khong nhan.

The first pair depends on whether a gain is possible. A pure risk has only two outcomes, loss or
no loss, and never brings a gain to the person exposed. A speculative risk can end in a gain,
break-even or a loss. Only pure risks are insurable, because insurance pays for accidental losses
only. It does not cover losses from business decisions and does not share gains. Lua Man
illustrates the point: saltwater intrusion that destroys a crop is a pure risk, and Lua Man pays
when the number of salty days reaches the threshold. The rice price going up or down when the
Sfarmer sells is a speculative risk, and insurance does not take it.

Cap phan loai thi hai dya vao s6 ngudi bi anh huong. Rui ro co ban (fundamental risk)
tac dong dén ca mot nhoém 16n hodc ca cong dong cung lic: bao, 1, han han, xdm nhap
man dién rong, dich bénh. Rui ro ri€ng biét (particular risk) chi tac dong dén mot ca nhan
hodc mot nhém nhé: mot chiée xe may bi xe khac dam, mot tai xé Chuyén An gdp tai nan
khi dang chay. Phan biét nay quan trong vi cac thanh vién trong quy chung cung bi thiét
hai thi khong bu dép duoc cho nhau, nén rui ro co ban khé bao hiém thuong mai hon rui
ro riéng biét.

The second pair depends on how many people a loss reaches. A fundamental risk affects a large

group or a whole community at the same time: storms, floods, droughts, widespread saltwater
intrusion, epidemics. A particular risk affects one person or a small group: a motorbike hit by
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another vehicle, a Chuyén An driver injured in an accident while working. The distinction
matters because when members of a pool are hit together, the others cannot offset the loss.

Fundamental risks are therefore harder to insure privately than particular risks.

Cap phan loai

Classification

Pic diém
Feature

Bio hiém nhén
khéng

Insurable

Vi du
Example

Thun tiy — dau
cOo

Pure — speculative

Thuan tay — dau
CcoO
Pure — speculative

Co ban —riéng
biét
Fundamental —
particular

Co ban —riéng
biét
Fundamental —
particular

Rui ro thudn
tuy
Pure risk

Rui ro dau co
Speculative
risk

Rui ro co ban
Fundamental
risk

Rui ro riéng
biét
Particular risk

Chi ¢6 tén that hodc
khong ton that

Only loss or no loss

C6 thé 1ai, hoa von
hoac 10
Gain, break-even or loss

Tac dong nhidu nguoi
cung lic

Hits many people at
once

Tac dong mot nguol
hodc nhém nhoé

Hits one person or a
small group

Khoéng
No

Kho, do cac
thanh vién cung
bi anh huong
Hard, as members
are hit together

Yes

Xe may bi trom
A stolen
motorbike

Gia laa 1én hoac
xudng khi ban
Rice price rises
or falls at sale

Xam nhap man
dién rong
Widespread
saltwater
intrusion

Tai xé Chuyén
An g@p tai nan
A Chuyén An
driver has an
accident

Mbéi rii ro duge do bé‘mg hai dai lugng. Tan suét 1a sb 1an ton that trén mot don vi tiép
xuc rui ro, thuong tinh theo nim-xe hodc ngay-ngudi. Mtc d6 1a s6 tién bdi thudong trung
binh khi mot 1an ton that xay ra. Hai dai lugng khac nhau vé ban chét: ri ro hiém nhung
ning (tan suat thap, mac do cao, nhu chay nhd) va rui ro nhé nhung thuong xuyén (tan
sudt cao, murc d6 thap, nhu xudc son xe) can cach quan Iy khac nhau.

Each risk is measured by two quantities. Frequency is the number of losses per unit of exposure,
usually per vehicle-year or per person-day. Severity is the average claim paid when one loss
occurs. The two differ in nature: a rare, heavy risk such as a house fire, with low frequency and

high severity, needs different management from a small, frequent risk such as scratches on a car
body, with high frequency and low severity.

La Chén c6 s6 liu nam 2025 ctia Xe Xanh. Ton that ky vong clia mot xe trong mot nim
béng tan suit nhan mac do, theo cong thuc (1.1), va con s6 nay tinh duoc truc tiép tir 8O
liéu do.

Ld Chdn has the 2025 figures for Xe Xanh. The expected loss of one vehicle in one year equals
frequency times severity, as in formula (1.1), and the number follows directly from those figures.

(1.1)

Ton that ky vong = Tan suat X Mc do
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xe nam = 20000

so_vu = 1400

boi thuong tb = 3000000

tan suat = so_vu / xe nam

ton that ky vong = tan suat * boi thuong tb

def dinh dang (x) :

return f"{round(x):,}".replace(",", ".") + " 4"
print ("Tan sudt:", f"{tan suat:.0%}")
print ("M&c &6 (bdi thudng trung binh):", dinh dang(boi thuong tb))

(
(
print ("Tén thit ky vong mdét xe-ndm:", dinh dang(ton that ky vong))
print ("Téng bdi thudng cta 20.000 xe-ndm:",

dinh dang(ton that ky vong * xe nam))

Két qua chay / Output

Tan suldt: 7%

Mic d6 (bdi thudng trung binh): 3.000.000 &

Tén thit ky vong mét xe-ndm: 210.000 &

Téng bdi thudng cta 20.000 xe-ndm: 4.200.000.000 &
Mot xe-ndam ky vong bodi thuong 210.000 4. Nhan véi 20.000 xe-ndm duogc
4.200.000.000 @&, khép véi s6 boi thuong nam 2025 cua Xe Xanh.

One vehicle-year carries an expected claim of 210,000 VND. Multiplied by 20,000 vehicle-years,
it gives 4,200,000,000 VND, which matches Xe Xanh's 2025 claims.

PHAI THUQC / MEMORISE — Rui ro 14 kha ning xay ra két qua khac ky vong; trong bao
hiém, rii ro 1a kha ning xay ra ton that. Tan suét 1a s6 lan ton that trén mot don vi tiép xtic rii
ro. Mirc d6 14 s6 tién boi thudng trung binh khi mot 1an ton that xay ra. Ton that ky vong =
tan sudt x mirc 6. Chi rui ro thuan tay 1a ddi twong bao hiém.

Risk is the chance that an outcome differs from expectation; in insurance, it is the chance of a loss.
Frequency is the number of losses per unit of exposure. Severity is the average claim paid when one
loss occurs. Expected loss = frequency x severity. Only pure risks are insurable.

1.2. Quan tri rai ro — 1.2. Risk management

Quan tri rui ro 1 quy trinh gém nam budc: nhan di¢n rui ro, do ludng rii ro, chon bi¢n
phap, thuc hién bién phap va theo ddi két qua. Nhan dién tra 10i cAu hoi diéu gi co thé
gay ton that. Po luong tra 101 hai cau hoi: ton that xay ra bao nhiéu 1an trong mot nim
(tan suat) va mot 1an ton that 16n dén dau (mic do). Hai con s6 nay quyét dinh bién phap
nao phu hop.

Risk management is a five-step process: identify risks, measure them, choose a measure,
implement it and monitor the result. Identification answers what could cause a loss.
Measurement answers two questions: how many times a year a loss happens (frequency) and
how large one loss can be (severity). These two figures decide which measure fits.

Ma tran trong hinh 1.1 dit mdi rai ro vao mot trong bdn 6 theo hai tryc. O trén bén trai
(tdn sudt cao, mirc do thip) gin véi giam thiéu. O trén bén phai (tan suat cao, mirc do
cao) gan voi né tranh. O dudi bén trai (tan suat thip, mic do thap) gan véi tu chiu. O
dudi bén phai (tan suat thip, mic do cao) gin voi chuyén giao.

The matrix in Figure 1.1 places each risk in one of four cells. The top left cell (high frequency,
low severity) points to reduction. The top right cell (high frequency, high severity) points to
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avoidance. The bottom left cell (low frequency, low severity) points to retention. The bottom
right cell (low frequency, high severity) points to transfer.

A
cao s N
Giim thiéu Né tranh
Phong ngira va kiém soat Ngtng hodc khong nhan rii ro nay
: Reduction Avoidance
=) L L J
7]
Z {
<
= : A g
Tw chiu Chuyén giao
Giir lai, du phong trong ngén sach Mua béo hiém, chia sé riii ro
Retention Transfer
thé.p \ J\ J
thap MUC PO TON THAT cao

Hinh 1.1. Ma trin quén tri ri ro. Cach doc: truc ngang 1a murc do ton that (thip sang cao), truc
doc 1a tan suét (thdp 1én cao). Rui ro thudng xay ra nhung nho thi giam thiéu; thuong xay ra va
16n thi né tranh; hiém va nho thi tu chiu; hiém nhung 16n thi chuyén giao.

Figure 1.1. Risk management matrix. Reading the matrix: the horizontal axis is loss severity (low to
high), the vertical axis is frequency (low to high). Risks that are frequent but small call for reduction;
frequent and large, for avoidance; rare and small, for retention; rare but large, for transfer.

N¢ tranh 14 khong nhén rii ro hodc khong lam hoat dong mang rai ro d6. Nguoi 1ai khong
chay xe mdy trong mua 16n 1a mot cach né tranh, don gian nhung mat luén lgi ich cua
chuyén di. Doanh nghiép bao hiém ciing né tranh khi khong ban san pham & noi khong
do duoc rui ro. Né tranh chi hop 1y khi ton that c6 thé vuot kha niang chiu va khong c6
bién phap nao khac dua riii ro xudng mirc chip nhan duoc.

Avoidance means not taking on a risk, or not doing the activity that carries it. A rider who skips
riding in heavy rain gives up the benefit of the trip along with its risk. An insurer also avoids a
risk when it does not sell a product where the risk cannot be measured. Avoidance makes sense

only when a loss could exceed what the party can bear and no other measure brings the risk
down to an acceptable level.

Giam thiéu lam giam tan suat hodc murc do ton that theo hai huéng: phong ngira trude ton
that (bao dudng xe, 1ai dang luat, lip thiét bi canh bao) va han ché sau ton that (so ciru,
giam dinh nhanh dé thiét hai khong lan rong). Xe Xanh ctia L4 Chan dinh phi theo hanh
vi lai doc qua rng dung, nén nguoi lai an toan dugc giam phi tdi 20%.

Reduction lowers how often a loss happens or how large it is. It works in two directions:
prevention before the loss (servicing the vehicle, driving within the rules, fitting a warning
device) and limitation after the loss (first aid, a quick survey so that damage does not spread).
Xe Xanh from La Chan prices cover on driving behaviour read through the app, so a safer rider
can receive a discount of up to 20%.
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Tu chiu 1a giir ton thét lai va tu tra. Hinh thirc gdm ty bao hiém (doanh nghiép lap quy
ndi bo cho rui ro cua chinh minh) va quy du phong cua ca nhan hodc hé gia dinh. Ty chiu
hop 1y khi ton that nho, du doan duoc va nam trong ngan sach. Lia Man ciia La Chén chi
chi tra khi chi s6 do duoc dat tir 20 ngay trd 18n; thiét hai dudi ngudng d6 nguoi trong laa
tu chiu.

Retention means keeping a loss and paying it oneself. It takes two forms: self-insurance (a
company sets up an internal fund for its own risks) and a reserve held by an individual or
household. Retention makes sense when losses are small, predictable and fit the budget. Lua
Man from La Chan pays only when the measured index reaches 20 salinity days or more, under
that threshold the rice grower bears the damage.

Chuyén giao dua ganh ning tai chinh ciia t6n that sang bén thir ba. Pho bién nhat 14 bao
hiém: ngudi mua tra phi ¢ dinh, doanh nghiép bao hiém nhén boi thuong khi sy kién bao
hiém xay ra. Chuyén giao con c6 dang hop dong khac, nhu diéu khoan bdi hoan trong
hop dong cung ung dich vy. Chuyén giao hop 1y khi ton that hiém nhung 16n, vugt kha
nang tai chinh cua cé nhan.

Transfer moves the financial burden of a loss to a third party. The most common form is
insurance: the buyer pays a fixed premium and the insurer pays out when an insured event
happens. Transfer also takes other forms, such as a reimbursement clause in a service contract.
It makes sense when losses are rare but large and beyond the individual's financial capacity.

Bién phap Khi nao ding Vi du véi La Chin
Measure When to use Example with La Chdn
Tén that ¢6 thé vugt kha nang Lua Man chi mé ¢ ving c6 chi s6
chiu; 1gi ich cua hoat dong thép d6 man do duoc va kiém chung
N¢ tranh hon chi phi rui ro dugc
Avoidance Loss could exceed the capacity to bear = Lua Man is offered only where a
it; the benefit of the activity is lower salinity index can be measured and
than the cost of the risk checked

Tén that thuong xay ra nhung moi

lan nho; hodc bién phap phong
Giam thiéu ngra ré hon phi bao hiém
Reduction Losses are frequent but each is small;

Xe Xanh giam phi t¢i 20% cho
nguoi lai an toan theo dir liéu hanh
vi

: Xe Xanh gives up to a 20% discount to
or prevention costs less than the

. safe riders based on behaviour data
premium

Lua Man khong chi tra dudi 20

Tén that nho, du doan duge, ndm ‘ s T
ngay; phan thi¢t hai d6 nguoi trong

Tu chiu trong ngan sach

i . lua tu chiu
Retention Losses are small, predictable and * :

Lua Man pays nothing under 20 days,

within budget
the grower bears that loss
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Bién phap Khi nao ding Vi du véi La Chin

Measure When to use Example with La Chan

Chuyén An: tai xé cong nghé nhan
bao hiém tai nan 3.000 dong mdi

Tén that hiém nhung 16n, vuot kha X X . )
ngay hoat dong, nhung trong ung

Chuyén giao nang tai chinh cua ca nhan
Transfer Losses are rare but large, beyond the

dung goi xe Xe Oi
Y e T Chu.yen An: ride-hailing drivers get .
accident cover at VND 3,000 per active

day, embedded in the Xe Oi app

Vi du sau dit chu mgt xe may trudc hai lya chon cho rui ro tai nan: ty chiu toan bd, hodc
chuyén giao qua Xe Xanh. Dt kién cta vi dy: tin suat 7% mot nam, ton that binh quan
3.000.000 dong mot vu, mdt vu ning cé thé 1én toi 30.000.000 dong; phi Xe Xanh
300.000 dong mot nam.

The example puts the owner of one motorcycle before two choices for accident risk: retain it all,
or transfer it through Xe Xanh. Data of the example: frequency 7% a year, average loss VND
3,000,000 per claim, a severe claim up to VND 30,000,000; Xe Xanh premium VND 300,000 a

year.

import math

TAN SUAT = 0.07 # s6 vu mdi ndm trén mdi xe
TB MOI VU = 3 000 000 # tén that binh quan moét vu
VU NANG = 30 000 000 # tén thit mot vu ndng
PHI_XE_XANH = 300 _000 # phi chuyén giao mét nim

def dinh dang(x):
return f"{x:,.0f}".replace(",", ".")

def phan tram(x):
return f"{x * 100:.1f}".replace(".", ",") + "S"

ky vong = TAN SUAT * TB MOI VU

do lech tb = TB MOI VU * math.sqgrt (TAN SUAT * (1 - TAN SUAT))

do lech nang = VU NANG * math.sqrt(TAN SUAT * (1 - TAN SUAT))

print ("Tén thét ky vong khi tuy chiu:", dinh dang(ky vong), "déng")

print ("P6 léch chudn, vu 3.000.000:", dinh dang(do lech tb), "ddng")
print ("P& léch chudn, vu 30.000.000:", dinh dang(do lech nang), "déng")
print ("Phdn chénh so v&i phi:", dinh dang (PHI_XE XANH - ky vong), "dong")
print ("Phu phi trong phi gdp:", f"{1 - ky vong / PHI XE XANH:.0%}")

print ("Vu ndng so véi phi:", VU NANG // PHI_XE XANH, "14n")

print ("Khéng cbé6 vu nao trong 10 ndm:", phan tram((1 - TAN SUAT) ** 10))
print ("It nhidt mét vu trong 10 ndm:", phan_{ram(l - (1 - TAN_SUAT) *% 10))
phi giam = PHI XE XANH * 0.8

print ("Xe Xanh giam 20%, phi con:", dinh dang(phi giam), "&dng")

print ("Ty 1& bdi thudng trudc giam:", phan tram(ky vong / PHI XE XANH))
print ("Ty 1& bdi thudng sau giam:", phan tram(ky vong / phi giam))
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Két qua chay / Output

Tén thit ky vong khi tu chiu: 210.000 dong
P& léch chudn, vu 3.000.000: 765.441 ddng
P& léch chudn, vu 30.000.000: 7.654.410 ddng
Phan chénh so v&i phi: 90.000 ddng

Phu phi trong phi gdp: 30%

Vu ndng so vdi phi: 100 1an

Khéng cé vu nao trong 10 nam: 48,4%

it nhdt mét vu trong 10 ndm: 51,6%

Xe Xanh giam 20%, phi con: 240.000 ddng

Ty 1& bdi thudng trudc giam: 70,0%

Ty 1& bdi thudng sau giam: 87,5%

Chu xe tu chiu c¢6 t6n that ky vong 210.000 ddong mot nam, thap hon phi 300.000 dong.
Phéan chénh 90.000 dong chinh 1a phu phi, bang 30% phi gdp; doanh nghiép dung phan
nay cho chi phi va lgi nhuan. Con sb trung binh nay che khuat d6 bién dong. Néu mdi
nam hodc khoéng c6 vu nao hoac c6 mot vu 3.000.000 déng, dd 1éch chuan ton that héng
nim 1a 765.441 dong. Néu vu d6 1a vu ning 30.000.000 dong, d6 léch chuan 1én t&i
7.654.410 dong, va mot vu nang bang 100 1an phi. Trong 10 nim, xac suat khong co vu
nao 1a 48,4%, nén xac suit c6 it nhat mot vu 1a 51,6%. Nguoi tu chiu gap ding nam c6
vu nang ma khong c6 khoan tién dy phong thi phai vay hodc ban tai san.

The owner who retains the risk faces an expected loss of VND 210,000 a year, under the VND
300,000 premium. The gap of VND 90,000 is the loading, equal to 30% of the gross premium,
which the insurer uses for expenses and profit. The average hides the spread. If each year brings

either no claim or one claim of VND 3,000,000, the standard deviation of the annual loss is VND
765,441. If that claim is a severe one of VND 30,000,000, the standard deviation rises to VND
7,654,410, and one severe claim equals 100 times the premium. Over 10 years, the probability of
no claim is 48.4%, so the probability of at least one claim is 51.6%. An owner who meets a
severe year without a reserve must borrow or sell an asset.

Tra phi 300.000 ddng dé chuyén giao lam ting chi phi ky vong thém 90.000 dong mdi
niam, nhung doi lay viéc khong phai gitt mot khoan ¢ thé 1én téi 30.000.000 dong. Vi
Xe Xanh, nguoi 1ai giam duoc 20%, phi con 240.000 dong. Néu ton that khong doi, ty 16
boi thuong trén phi ting tir 70,0% 1én 87,5%: giam phi cho mot ngudi l4i lam tang ganh
ning cho doanh nghiép, nén giam phi chi c¢6 thé dya trén dir liéu hanh vi du tin cay.
Paying VND 300,000 to transfer the risk adds VND 90,000 a year to the expected cost, in
exchange for not holding a sum that can reach VND 30,000,000. Under Xe Xanh a rider earns a
20% discount, and the premium falls to VND 240,000. If the loss stays the same, the loss ratio on
premium rises from 70.0% to 87.5%: a discount for one rider raises the burden on the insurer,
so discounts can rest only on behaviour data reliable enough to support them.

PHAI THUQC / MEMORISE — Bén bién phap: né tranh bo rui ro cing véi loi ich ctia
hoat dong; giam thiéu 1am riii ro nhoé di; tu chiu giit rui ro trong ngén sach; chuyén giao tra
phi dé bén khac nhan ganh ning tai chinh. Ton that van c6 thé xay ra & moi bién phép, trir khi
bi né tranh.

Four measures: avoidance gives up the risk together with the benefit of the activity, reduction makes
the risk smaller, retention keeps the risk within the budget; transfer pays a premium so that another
party takes the financial burden. The loss can still happen under every measure except avoidance.
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LOI HAY GAP / COMMON MISTAKE — Xép camera hanh trinh vao chuyén giao.
Camera lam ton that it xay ra hon hodc nho hon, nén do 1a giam thiéu; con mua bao hiém méi
1a chuyén giao. Bai thi chim diém trén viéc phan dung co ché, nén goi sai tén bién phap mat
diém du 10i giai dang hudng.

Filing a dashcam under transfer. A dashcam makes losses less frequent or smaller, so it is reduction;
buying insurance is transfer. Exams mark the match between mechanism and measure, so a wrong
label loses marks even when the direction of the answer is right.

1.3. Bio hiém la co’ ché chuyén giao va phin tan rii ro — 1.3. Insurance as risk

transfer and risk pooling

Bao hiém lam hai viéc khac nhau. Viéc thir nhat 14 chuyén giao: nguoi mua tra phi cho
doanh nghiép bao hiém (DNBH) bang hop dong, va DNBH nhan ganh ning tai chinh cta
tén that da thoa thuan. Viéc thi hai 1a phan tan: nhiéu ngudi cing goép vao mot quy, va
tén that cua s it dugc chi tra tir quy d6. Chuyén giao 1a quan hé giita mot ngudi véi
DNBH; phan tan 14 quan hé giita nhiéu nguoi véi nhau, con DNBH 14 bén quan 1y quy
chung.

Insurance does two different things. The first is transfer: the buyer pays a premium to an insurer
under a contract, and the insurer takes on the financial burden of the agreed losses. The second
is pooling: many people put money into one fund, and the losses of a few are paid from that fund.
Transfer is a relation between one person and the insurer, pooling is a relation among many
people, with the insurer managing the common fund.

Luat Kinh doanh bao hiém dinh nghia hai khai ni¢m nén tang nay. Sy kién bao hiém 1a sy
kién khach quan do cac bén théa thudn hodc phdp ludt quy dinh; khi sy kién xay ra,
DNBH phai boi thuong hodc tra tién bao hiém theo hop dong (Piéu 4 khoan 27). Phi bao
hiém 13 khoan tién bén mua phai dong cho DNBH (Piéu 4 khoan 28). Phi 1a cai gia cia
chuyén giao, con viéc nhidu nguoi cing gop phi 1a phan tan.

The Law on Insurance Business defines these two basic concepts. An insured event is an
objective event set by the parties or by law; when it occurs, the insurer must pay compensation
or insurance benefits under the contract (Article 4, clause 27). The insurance premium is the

amount the buyer must pay to the insurer (Article 4, clause 28). The premium is the price of
transfer, and many people paying premiums together is pooling.

Quy luat s6 dong ndi rang khi sé don vi rui ro dong nhat cang 16n, ton that binh quan caa
ca nhom cang 6n dinh va cang it 1éch khoi ky vong. Mot nguoi ¢ thé gip ton that 16n bat
ngd, nhung nhém hang chyc nghin ngudi thi s6 vu xay ra gan véi tan suat da biét. Do dao
dong cua binh quin giam khi s6 ngudi ting, voi cac rai ro doc 1ap va dong nhat.

The law of large numbers says that as the number of similar risk units grows, the average loss of
the whole group becomes more stable and deviates less from the expected value. One person
may suffer a large unexpected loss, but in a group of tens of thousands the number of claims
stays close to the known frequency. The spread of the average falls as the group grows, for
independent and similar risks.

Trong quy phi cia Xe Xanh, 20.000 cha xe may dong 300.000 dong mdi nguoi, tao quy
6.000.000.000 dong. Nam d6 1.400 ngudi co ton that, mdi ngudi nhan binh quéan
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3.000.000 dong, tong bdi thuong 4.200.000.000 dong, bang 70% quy. Phan con lai khong
di vao bdi thuong, du 18.600 ngudi khong co ton that nao van dong phi. Hinh 1.2 minh
hoa ludng tién nay.

In the Xe Xanh fund, 20,000 motorcycle owners each pay VND 300,000, creating a fund of VND
6,000,000,000. That year 1,400 of them suffered a loss and received VND 3,000,000 on average,
a total of VND 4,200,000,000 or 70% of the fund. The remainder does not go to claims, and the
18,600 people with no loss also paid. Figure 1.2 shows this flow of money.

1.400 ngudi c6 tdn that,
nhan binh quan

3.000.000 d
20.000 chii xe ma; .,
moéi ngwoi d()ngy, Quy phi
300.000 d 6.000.000.000 d
18.600 ngwoi
Kkhong c6 ton thit

Bbi thudng 4.200.000.000 d = 70% quy phi

Hinh 1.2. Phén tan rui ro trong quy phi Xe Xanh méot nam. 20.000 chi xe dong 300.000 dong
mdi ngudi, tao quy 6.000.000.000 ddng; 1.400 ngudi c6 ton tht nhan tong 4.200.000.000 dong,
bang 70% quy.

Figure 1.2. Risk pooling in one year of the Xe Xanh fund. 20,000 owners each pay VND 300,000,
creating a fund of VND 6,000,000,000; 1,400 people with a loss receive VND 4,200,000,000 in total,
equal to 70% of the fund.

Khoéng phai rai ro nao cling bao hiém duogc. Mbi diéu kién di kém mot vi du tir Xe Xanh
hodc Lia Min. Hai diéu kién c6 can ct truc tiép trong Luat Kinh doanh bao hiém (Diéu
16 khoan 2 va khoan 5); cac diéu kién con lai 13 nguyén 1y chung cta bao hiém.

Not every risk can be insured. Each condition comes with an example from Xe Xanh or Lua Man.

Two conditions have a direct basis in the Law on Insurance Business (Article 16, clauses 2 and
5); the others are general principles of insurance.

Piéu kién Noi dung Vi du
Condition Content Example

Pu sé don vi ¢ riti ro gan gidbng  20.000 xe méay cung loai trong mot
nhau dé quy chung chay 6n dinh  quy Xe Xanh

Enough units with similar risk for 20,000 motorcycles of one type in one
the fund to run steadily Xe Xanh fund

Nhiéu don vi rui ro ddng
nhét

Many similar units at risk

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 15



DPé cuong Cong nghé bao hiém / Insurtech

Diéu kién

Condition

N¢i dung

Content

Vi du
Example

Tén thét x4c dinh duoc
Loss can be determined

Tén that ngdu nhién, bat
ngo

Loss is accidental and
unforeseen (Piéu 16 khodn

S

Quyén lgi c¢6 thé dugc
bao hiém

Insurable interest (Diéu 16
khoan 2)

Khoéng tham hoa dong
thoi

No catastrophe striking the
whole pool at once

Phi hop ly
Affordable and sufficient
premium

Xac dinh dugc nguyén nhan, thoi
diém va s tién ton that

Cause, time and amount of the loss
can be established

Ngudi duge bao hiém khong biét
trudc va khong tu tao ra ton that
The insured cannot foresee the loss
or create it on purpose

Bén mua phai c6 quyén loi tai
chinh d6i v6i d6i twong dugc bao
hiém

The buyer must have a financial
interest in the insured object

Tén tht khong 4p vao hau hét
thanh vién trong cing lic, néu
khong qui khong chi tra ndi
Losses must not hit most members
at once, or the fund cannot pay

Nguoi mua tra dugc, con DNBH
du tién bdi thuong va chi phi
The buyer can pay it, and the
insurer can cover claims and costs

Bién ban tai nan va ho so giam
dinh x4c dinh s0 tién boi thuong
An accident report and a survey file

fix the amount payable

Tai nan khong thé dat trudc; tu
lam hong xe dé nhan tién thi
khong duoc bao hiém

An accident cannot be scheduled;
damaging one's own vehicle to claim
is not covered

Chu xe mua bao hiém cho xe cia
minh; nguoi khong s¢ hiru xe
khong c6 quyén loi d6

The owner insures his own bike; a
non-owner has no such interest

Main xam nhap ca vung trong mot
muia 1 rii ro hé thong; can gisi
han s tién bao hiém trong mot
viing va chuyén phan vuot sang tai
bdo hiém

Salinity across a whole district in one
season is systemic risk; limit the sum
insured per district and reinsure the

excess

Phi thuan 210.000 dong 1a 70%
phi gdp, nén phi gdp 1a 300.000
dong

Pure premium VND 210,000 is 70%

of the gross premium, so the gross
premium is VND 300,000

Poan mi kiém lai cac sb trén hinh 1.2 va tach quy phi thanh phi thuan, phy phi, chi phi

va 1ai k¥ thuat.

The code recomputes the figures in Figure 1.2 and splits the fund into pure premium, loading,
expenses and underwriting profit.

TONG_NGUOI =
PHI = 300 000
SO VU = 1 400
BT TB = 3 000 000
TAN SUAT = 0.07

TY LE PHU PHI = 0.30
TY LE CHI PHI =

20 000

|
o
N
~J

def dinh dang (x) :

# phi gbép mét ngudi

# s6 nguoi coé tdn thit
# bdi thudng binh quin mét ngudi
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return f"{x:,.0f}".replace(",", ".")

quy phi = TONG NGUOI * PHI

boi thuong = SO VU * BT TB

khong ton that = TONG NGUOI - SO VU

phi thuan = round(TAN_ SUAT * BT TB)

phi gop = round(phi thuan / (1 - TY LE PHU PHI))
so du = round(quy phi * TY LE PHU PHI)

chi phi = round(quy phi * TY LE CHI PHI)

lai ky thuat = so du - chi phi

assert phi gop == PHI and phi thuan * TONG NGUOI == boi thuong
print ("Quy phi:", dinh dang(quy phi), "déng")

ty le bt = f"{boi thuong / quy phi:.0%}"

print ("Bdi thudng:", dinh dang(boi thuong), "ddng, ", ty le bt)
print ("Khéng cé tén thit:", dinh dang(khong ton that), "ngudi")
print ("Phi thudn mét ngudi:", dinh dang(phi thuan), "déng")
print ("Phi gdp mét ngudi:", dinh dang(phi gop), "ddng")
print ("Phi thudn cd quy:", dinh dang(phi thuan * TONG NGUOI), "déng")
print ("Sé du sau bdi thudng:", dinh dang(so du), "déng")
(

print ("Chi phi 27%:", dinh dang(chi phi), "ddng")

ty le lai = f"{lai ky thuat / quy phi:.0%}"

print ("Lai ky thuat:", dinh dang(lai ky thuat), "ddng, ", ty le lai)
print ("Ty 1& k&t hop:", £"{(boi thuong + chi phi) / quy phi:.0%}")

Két qua chay / Output

Quy phi: 6.000.000.000 ddng

B3i thuong: 4.200.000.000 ddng, 70%
Khéng cé tdn thit: 18.600 ngudi

Phi thudn mét ngudi: 210.000 ddng

Phi gép mdét ngudi: 300.000 ddng

Phi thudn ca quy: 4.200.000.000 ddng

$6 du sau bdi thudng: 1.800.000.000 ddng
Chi phi 27%: 1.620.000.000 ddng
Lai ky thuat: 180.000.000 ddng, 3
Ty 1& két hop: 97%

oe

Phi thuan ciia mot ngudi 13 210.000 dong, tic ton that ky vong ctia mot chu xe. Phi gop
300.000 d6ng 1a phi trén hinh, gdm phi thuan va phu phi 30%. Phi thuan ciia ca quy bang
4.200.000.000 dong, khép véi tong bdi thuong thuc té. S6 du 1.800.000.000 dong, tirc
30% quy phi, chia thanh chi phi 27%, bang 1.620.000.000 dong, va lai ki thuat 3%, bang
180.000.000 dong. Ty 18 két hop 97% 1a tong cta 70% bdi thudng va 27% chi phi; phan
3% con lai 1a 1ai k¥ thuat.

The pure premium of one person is VND 210,000, which is the expected loss of one owner. The
gross premium of VND 300,000 is the premium in the figure, made of the pure premium and a
30% loading. The pure premium of the whole fund is VND 4,200,000,000, matching the actual
total claims. The balance of VND 1,800,000,000, which is 30% of the fund, splits into expenses
of 27%, equal to VND 1,620,000,000, and an underwriting profit of 3%, equal to VND
180,000,000. The combined ratio of 97% is 70% claims plus 27% expenses, the remaining 3% is
underwriting profit.

PHAI THUQC / MEMORISE — Chuyén giao 14 quan hé gitta mot ngudi va DNBH qua
hop ddng, tra phi dé nhan bdi thuong. Phan tan 13 nhidu ngudi cung gép quy, ton that cia sb it
dugc chia cho sb dong. Phi thuan bu ton that ky vong; phi gop 1a sb tién khach dong, gdom phi
thuan va phuy phi cho chi phi va lgi nhuan.

Transfer is a relation between one person and an insurer under a contract; the buyer pays a premium
to receive compensation. Pooling means many people pay into one fund, and the losses of a few are
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shared by the many. The pure premium covers the expected loss, the gross premium is the amount the
customer pays, made of the pure premium and a loading for expenses and profit.

LOI HAY GAP / COMMON MISTAKE — Nham chuyén giao véi loai bo rai ro. Bao hiém
khong 1am tai nan bot xay ra; no chuyén khodn tai chinh cua ton that sang quy chung. Nham
phi thuan véi phi gop: dé cho phi gdp 300.000 dong roi hoi ton that ky vong, dap an 1a
210.000 ddng, khong phai 300.000 dong. Nguoc lai, 14y 210.000 dong lam sb tién khach dong
1a sai, vi khach déng 300.000 dong.

Confusing transfer with eliminating risk. Insurance does not make accidents less likely, it moves the
financial cost of a loss to a common fund. Confusing pure premium with gross premium: if the exam
gives a gross premium of VND 300,000 and asks for the expected loss, the answer is VND 210,000,
not VND 300,000. The reverse is also wrong: VND 210,000 is not what the customer pays.

1.4. Cac dinh nghia co ban trong Luit Kinh doanh bio hiém — 7.4 Basic

definitions in the Law on Insurance Business

Piéu 4 Luat Kinh doanh bao hiém (Vian ban hop nhat 31/VBHN-VPQH ngay 13/3/2026)
c¢6 29 khoan dinh nghia. Diéu 4 khong dua ra dinh nghia chung vé bao hiém: khoan 13,
14 va 15 chi dinh nghia ba loai hinh theo doi tuong va rui ro dugc nhan. Céac khai ni¢m
thuong gip, cung s6 khoan dé tra ciru:

Article 4 of the Law on Insurance Business (consolidated text 31/VBHN-VPQH dated 13 March
2026) contains 29 clauses of definitions. Article 4 gives no general definition of insurance:

clauses 13, 14 and 15 define three types of insurance by the object and the risk covered.
Common concepts, with their clause numbers:

Khai niém Y nghia Khoan Diéu 4

Concept Meaning Article 4, clause

Doanh nghié€p nhan rui ro cua nguoi dugc bao

hiém. Bén mua dong phi; khi sy kién bao hiém

xay ra, doanh nghiép boi thudng hoic tra tién
Kinh doanh bao hiém  theo hop ddng Khoan 2
Insurance business An insurer accepts the risk of the insured. The buyer Clause 2

pays a premium, when an insured event occurs, the

insurer pays compensation or the benefit under the

contract

Nhan phi tai bao hiém tir doanh nghiép khac dé
cam két boi thuong phan trach nhiém di nhan Khoan 3
Accepting a reinsurance premium from another Clause 3

Kinh doanh tai bao
hiém
Reinsurance business . . ooih &
insurer to pay for part of the risk it has taken on
Lam theo tiy quyén ctia doanh nghiép bao hiém:
tu van, gidi thiéu, chao ban san pham, thu xép
Dai ly bao hiém giao két, thu phi va thu thap hd so bdi thuong Khoan 5
Insurance agency Acting under an insurer's authority to advise, Clause 5
introduce and sell products, arrange contracts, collect
premiums and gather claim documents
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Khai niém Y nghia Khoan Diéu 4

Concept Meaning Article 4, clause

Cung cip thong tin, tu van cho bén mua vé san
phérn, phi va diéu kién; cac viéc lién quan dén
Mbi gi6i bao hiém dam phan, thu xép giao két va thyc hién hop dong Khoan 6
Insurance brokerage Providing the buyer with information and advice on Clause 6
products, premiums and terms, activities linked to
negotiating, arranging and performing a contract

Doanh nghiép dugc thanh 14p theo Luat dé kinh
doanh bao hiém, tai bao hiém va nhuong tai bao
Doanh nghiép bao hiém. Gom doanh nghiép nhan tho, phi nhan tho

.2 L . Khoan 17
hiém va strc khoe Clause 17
Insurer An enterprise formed under the Law to carry on

insurance, reinsurance and retrocession business;
includes life, non-life and health insurers
Loai hinh bao hiém cho truong hop ngudi duge
Bao hiém nhan tho bao hiém séng hogc chét Khodn 13
Life insurance A type of insurance for the case where the insured Clause 13
person survives or dies
Loai hinh bao hiém cho thiét hai vé tai san, t6n
Bdo hiém phinhan  thét khac hodc trach nhi¢m dan su d6i v6i nguoi :
Khoan 14
tho thir ba
o Clause 14
Non-life insurance A type of insurance for loss of property, other losses
or civil liability to third parties
Loai hinh bao hiém cho truong hop ngudi duge
Bio him strc khoe bé? hiém bivthuo?lg t,élt, taiqnan, 6m dau, bénh tat Khoan 15
Health insurance hoge Cap cham séc sirc khoe i Clause 15
A type of insurance for an insured person who suffers
injury, accident, illness, disease or needs health care
Thoéa thuan: bén mua déng phi, doanh nghiép boi
thuong hodc tra tién bao hiém theo noi dung da
Hop dong bao hiém  thoa thuan Khoan 16
Insurance contract An agreement under which the buyer pays the Clause 16
premium and the insurer compensates or pays the
benefit as agreed
T4 chirc, ca nhan giao két hgp dong véi doanh
Bén mua bao hiém nghiép va déng phi bao hiém Khodn 24
Policyholder An organisation or individual that enters the contract ~ Clause 24

with the insurer and pays the premium
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Khai niém Y nghia Khoan Diéu 4

Concept Meaning Article 4, clause

T chire, c4 nhan c6 tai san, trach nhiém dan su,
suc khoe, tinh mang, nghia vu hodc loi ich kinh té
Ngudi duge bao hiém  duge bao hiém theo hop dong Khoan 25
Insured person An organisation or individual whose property, civil Clause 25
liability, health, life, obligation or economic interest is
insured under the contract

To chirc, ca nhan dugc bén mua hodc nguoi dugce
bao hiém chi dinh dé nhan tién bao hiém

Nguoi thu huong o o Khoan 26
Beneficiary An f)rgamsatlon or l.ndlwdual named by th.e Clause 26
policyholder or the insured person to receive the
insurance money
Su kién khach quan do céc bén thoa thuan hodc
phap luat quy dinh; khi sy kién xay ra, doanh
Su kién bdo hiém nghiép phai bdi thudng hodc tra tién bao hiém Khoan 27
Insured event An objective event agreed by the parties or set by law; = Clause 27
when it occurs the insurer must pay compensation or
the benefit
Khoan tién bén mua dong cho doanh nghiép theo
Phi bao hiém phap luat hodc thoa thuan trong hop dong Khoan 28
Insurance premium The sum the buyer pays the insurer, as required by law = Clause 28
or agreed in the contract
Nhiéu doanh nghiép cting giao két mot hop dong
v&i bén mua, nhan phi va tra tién bao hiém theo
Pong bao hiém ty 1 da thoa thuan Khodn 29
Co-insurance Several insurers jointly contract one policy with the Clause 29

buyer and share premium and payments in agreed
proportions

Hai khai niém hay bi hoi khong nam trong Piéu 4. Quyén loi c6 thé dugc bao hiém la
nguyén tic tai Pidu 16 khoan 2: bén mua phai cé quyén loi d6 phi hop véi timg loai hop
ddng, va theo Piéu 34 khoan 1 thi day 1a diéu kién ddi v6i hop déng nhan tho va sirc
khoe. S tién bao hiém dugc Piéu 45 dinh nghia 1a s tién bén mua va doanh nghiép thoa
thuan trong hop dong dé bao hiém cho tai san va thiét hai.

Two concepts often asked about are not in Article 4. Insurable interest is a principle in Article
16 clause 2: the buyer must hold an insurable interest suited to each type of contract, and Article
34 clause 1 makes it a condition for life and health contracts. The sum insured is defined in
Article 45 as the amount the buyer and the insurer agree in the contract to insure property and
loss.

Quyén loi c6 thé duoc bao hiém 1a diéu kién dé hop dong c6 hiéu lyc. Bén mua khong c6
quyén loi d6 tai thoi diém giao két thi hop ddng vo hiéu (Piéu 25 khoan 1 a). Piéu 34
khoan 1 d cho phép bén mua mua bao hiém strc khoe cho ngudi khac khi nguoi d6 dong
¥ bang vin ban.
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An insurable interest is a condition for a contract to take effect. If the buyer has no such interest
when the contract is made, the contract is void (Article 25 clause I a). Article 34 clause 1 (d)
allows the buyer to buy health insurance for another person only if that person agrees in writing.

PHAI THUQC / MEMORISE — Hop dong bao hiém 14 thoa thuén c6 déng phi va c6 bdi
thudng, tra tién khi sy kién bao hiém xay ra (Piéu 4 khoan 16). Quyén loi c6 thé duoc bao
hiém 14 thir bén mua phai c6 tai thoi diém giao két, néu khong hop dong vo hiéu (Piéu 16
khoan 2, Piéu 25 khoan 1 a). Mot ngudi c6 thé 1a bén mua, ngudi duge bao hiém va ngudi
thu hudng cung lic, nhung ba vai ndy dugc xac dinh doc lap.

An insurance contract is an agreement under which a premium is paid and compensation or a benefit
is paid when an insured event occurs (Article 4 clause 16). An insurable interest is what the buyer
must hold when the contract is made, failing which the contract is void (Article 16 clause 2, Article 25
clause 1 a). One person may be the buyer, the insured person and the beneficiary at once, but the
three roles are fixed separately.

Ba vai trong hgp dong — 7Three roles in a contract

Ba san pham ctia L4 Chan minh hoa ba vai. Xe Xanh 13 bao hiém tu nguyén cho xe may,
gdm phan vat chat xe va phan tai nan ngudi 14i. Chuyén An 1a bao hiém tai nan tinh theo
ngay hoat dong cho tai xé cong nghé. Lua Min 1a bao hiém tham sé cho vu laa dong
xuan.

Three Ld Chdn products illustrate the roles. Xe Xanh is a voluntary motorbike cover with a
vehicle damage part and a rider accident part. Chuyén An is an accident cover for ride-hailing

drivers, charged per active day. Lua Man is a parametric cover for the winter-spring rice crop.

Can cw

Basis

Xe Xanh
Xe Xanh

Chuyén An
Chuyén An

Lua Man
Lua Man

Chu xe may, nguoi
giao két va dong phi

Nguoi giao két va
dong phi. Phai xac
dinh 15 1a tai xé hay
ung dung goi xe

HOo trong lta tham

Bén mua \ ia vu
1R Khoan 24 The motorbike owner  The party that enters 8 ; :
bao hiém Clause 24 ho enters th . p The rice-growing
A who enters the
Policyholder the contract and pays.  p, ., cohold that Jjoins
contract and pays the | It must be clear
) o the crop season
premium whether this is the
driver or the ride-
hailing app
Tai xé, vé tinh mang  Ho trong laa, vé loi
.. Chiéc xe (tai san) va  va strc khoe khi tai ich kinh té cta vu
Ngudi dugce T ) ,
1R , nguoi 1ai khi tai nan  nan trong ngay hoat  lga
bao hiém Khoan 25 The vehicle ( ) ds . _
Insured Clause 25 e ve lC. e p.roperly ong ' e rice-growing
person and the rider in an The driver, for life and = household, for the

accident

health in an accident
during an active day

economic interest in
the crop
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Xe Xanh Chuyén An Lua Man

Xe Xanh Chuyén An Lua Man

Nguoi tai xé chi

Ngudi do bé :
BUOLEO DEA MU 4inh nhan tidn; ghi

hodc nguoi 1ai chi

Ho hodc nguoi ho
chi dinh nhén tién

Nguoi thu , . 3 tén trong hop don .
hlfc"mg Khoan 26 dinh nhan tién . & ?hp i & Chitra
.. Clause 26 Whoever the buyer or cperson ef TV The household, or
Beneficiary ) names to receive the )
the rider names to whoever it names,

money, written into

receive the money receives the payout

the contract
L4 Chan khong thudc ba vai ndy. L4 Chén 13 dai 1y bao hiém t6 chirc kiém nén tang cong
nghé, 1am theo Uiy quyén ctia Tong Cong ty Bao hiém Thinh An. Theo khoan 5, dai 1y c6
thé thu phi va thu thap hd so bdi thudng theo uy quyén, nhung dai 1y khong phai bén
nhan rai ro. Bén nhan rai ro va tra boi thuong 13 Thinh An, doanh nghiép bao hiém.

Ld Chdn is none of these three parties. It is an organised insurance agency and technology
platform acting under the authority of Thinh An Insurance Corporation. Under clause 5 an agent

may collect premiums and gather claim documents on authority, but it does not take on the risk.
Thinh An, the insurer, takes on the risk and pays claims.

LOI HAY GAP / COMMON MISTAKE — Nham ba vai 14 15i hay gip nhét. Ba 15i cu thé:
(1) cho rang bén mua ludn 1a nguoi dugc bao hiém. Véi hop dong nhan tho va stic khoe, bén
mua cé quyén loi ddi véi ban than, VO, chéng, cha, me, con, va nguoi c6 quan hé nuoéi dudng,
cap dudng (Piéu 34 khoan 1 a, b, ¢); (2) cho rang ngudi thu hudng 12 ngudi than trong nha,
trong khi khoan 26 chi noi dén nguoi duge chi dinh; (3) cho réng dai ly 1a bén mua hodc bén
nhan rui ro, trong khi khoan 5 chi néi dén viéc 1am theo ty quyén.

Confusing the three roles is the most common error. Three specific errors: (1) assuming the buyer is
always the insured person. For life and health contracts, the buyer has an insurable interest in itself, a
spouse, parents, children and persons it supports (Article 34 clause I a, b, c¢); (2) assuming the
beneficiary is a family member, whereas clause 26 refers only to a person who is named, (3) treating
the agent as the buyer or the risk-taker, whereas clause 5 covers only acting under authority.

1.5. Cac nguyén tic co ban ciia bao hiém — 1.5. Fundamental principles of

insurance

Bay nguyén tic sau ap dung cho moi hgp ddng bao hiém, tir bio hiém xe may dén bao
hiém nhan tho. Bbén nguyén tac gém trung thuc tuyét ddi, quyén lgi ¢ thé dugce bao
hiém, boi thuong va thé quyén dugc Luat Kinh doanh bao hiém ghi nhan tai Diéu 16
khoan 1 dén khoan 4. Ba nguyén tic con lai gdm sd dong, nguyén nhén truc tiép va dong
gop 1a nguyén tic nghé nghiép; luat khong ghi chung thanh diéu riéng.

The seven principles that follow underpin every insurance contract, from motorbike cover to life
insurance. Four of them, namely utmost good faith, insurable interest, indemnity and
subrogation, are written into the Law on Insurance Business in Article 16 clauses 1 to 4. The

other three, large numbers, proximate cause and contribution, are professional principles that
the law does not set out as separate articles.
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S6 dong. Bao hiém gom nhiéu ngudi hodc tai san ¢é rai ro twong tu vao mot quy chung.
Khi sé don vi du 16n, ton that thyc té tién gan ton that ky vong, nén doanh nghiép bao
hiém (DNBH) du tinh duoc phi can thu. Xe Xanh c6 20.000 nim-xe va 1.400 vu, tirc tan
suét 7%. Néu chi co vai chuc xe, s6 vu dao dong manh hon nhiéu quanh ky vong, va phi
dinh ra s€ kém tin cdy.

Large numbers. Insurance pools many people or assets with similar risks into one fund. As the
number of units grows, actual losses move closer to expected losses, so the insurer can estimate
the premium it needs. Xe Xanh has 20,000 vehicle-years and 1,400 claims, a frequency of 7%.
With only a few dozen vehicles, the number of claims would swing far more widely around the
expected value, and the premium would be less reliable.

Trung thuc tuyét d6i. Ca bén mua 1dn DNBH phai cung cap thong tin trung thuyc nhat,
trén co s& tin tuong tuyét dbi 1an nhau, khi giao két va thyc hién hop dong (Piéu 16
khoan 1). Nguoi mua khai xe chua ting tai nan khi thuc té da c6 tai nan s& khién DNBH
dinh phi sai. Mua ban thong thuong theo nguyén tic ngudi mua ty tim hiéu hang héa
(caveat emptor); bao hiém ddo lai diéu nay, vi thong tin vé rai ro nam chii yéu & phia
nguoi mua.

Utmost good faith. Both the buyer and the insurer must disclose information as honestly as
possible, on the basis of absolute mutual trust, when forming and performing the contract
(Article 16, clause 1). A buyer who says a bike has never been in an accident, when it has, leads

the insurer to misprice the risk. Ordinary sales follow caveat emptor, meaning the buyer checks
the goods. Insurance reverses this, because most information about the risk sits with the buyer.

Quyén loi ¢6 thé duoc bao hiém. Bén mua chi dugc bao hiém cho dbi tuong ma minh
chiu thiét hai tai chinh khi sy kién bao hiém xay ra (Piéu 16 khoan 2). Chu xe may c¢6
quyén loi v6i chiéc xe ciia minh, nén dugc mua Xe Xanh cho xe d6. Nguoi khong phai
chu xe khong chiu thiét hai tai chinh khi xe hong, nén khong c6 quyén loi co thé duoc
bao hiém véi chiéc xe 4y, du co thién chi giup d&. Quyén loi co thé duge bao hiém khong
d6ng nghia véi loi ich bat ky, nhu tinh cam hay mong mudn bao vé ngudi khéc.

Insurable interest. A buyer may insure only what it stands to lose financially if the insured event
occurs (Article 16, clause 2). The owner of a motorbike has an insurable interest in that bike, so
may buy Xe Xanh for it. A person who is not the owner bears no financial loss when the bike is

damaged, so has no insurable interest in it, however willing they are to help. An insurable
interest is not the same as any interest, such as affection or a wish to protect someone else.

Boi thuong. S6 tién bdi thuong khong vuot qué thiét hai thuc té trong su kién bao hiém,
trir khi hop dong thoa thuan khac (Piéu 16 khoan 3). Ngudi duoc bao hiém khong dugc
1i tir ton that. Néu chi phi sira xe thuc té thip hon s6 tién bao hiém, DNBH chi tra theo
chi phi thyc té. SO tién bao hiém 1a gidi han trach nhiém ciia DNBH, khong phai khoan
ngudi dugc bao hiém chéac chan nhan du.

Indemnity. The claim paid cannot exceed the actual loss from the insured event, unless the
contract provides otherwise (Article 16, clause 3). The insured cannot profit from a loss. If the

actual repair cost is lower than the sum insured, the insurer pays the actual cost. The sum
insured is the ceiling of the insurer's liability, not an amount the insured is certain to receive in

full.
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Thé quyén. Sau khi bdi thuong, DNBH duogc chuyén giao quyén doi ngudi thir ba gay
thiét hai, trong pham vi s tién da boi thuong. Nguoi duoc bao hiém co trach nhiém
chuyén giao quyén nay (Piéu 16 khoan 4). Nguyén tic khong ap dung véi hop dong bao
hiém nhan tho va hop déng bao hiém strc khoe.

Subrogation. After paying a claim, the insurer takes over the insured's right to recover from the
third party who caused the damage, up to the amount paid. The insured must hand this right over
(Article 16, clause 4). The principle does not apply to life insurance and health insurance.

thiet hai = 30000000
boi thuong = 20000000

def dinh dang (x) :
return f"{x:,}".replace(",", ".") + " 4"

doi duoc = min(boi thuong, thiet hai)
print ("Thiét hai thuc té do bén tht ba gay ra:", dinh dang(thiet hai))
print ("DNBH da bdi thudng:", dinh dang(boi thuong))
print ("DNBH doi bén gay thiét hai tbéi da:", dinh dang(doi duoc))
print ("Phan con lai thudc quyén doi cua ngudi duoc bao hiém:",
dinh dang(thiet hai - doi duoc))

Két qua chay / Output

Thiét hai thuc té do bén thk ba gay ra: 30.000.000 d&

DNBH di bdi thudng: 20.000.000 4

DNBH doi bén gay thiét hai téi da: 20.000.000 &

Phidn con lai thudc quyén ddi cta ngudi dugc bao hiém: 10.000.000 d&

DNBH chi dugc doi tdi da 20.000.000 d, dung bang sd da bdi thudng; phan 10.000.000 d
con lai thudc nguoi dugce bao hiém.

The insurer may recover at most 20,000,000 VND, equal to the amount it paid, the remaining
10,000,000 VND belongs to the insured.

Nguyén nhén truc tiép. Khi mot chudi su kién dan dén t6n that, DNBH tim nguyén nhan
gin nhét va 1a nguyén nhan chi phdi gay ra ton that. Néu nguyén nhan d6 1a hiém hoa
duoc bao hiém, ton that dugc xét bdi thuong, ké ca nhitng h¢ qua xdy ra sau d6. Xe Xanh
bi trugt ngd trén duong tron rdi béc chdy: nga 1a nguyén nhan tryc tiép va nam trong
pham vi bao hiém. Nguoc lai, néu nguyén nhan chi phéi 12 hao mon tu nhién thi ton thét
khong duge boi thuong, trir khi hop dong thoa thuan khac (Dicu 50).

Proximate cause. When a chain of events leads to a loss, the insurer looks for the nearest cause
and the one that dominates the outcome. If that cause is a covered peril, the loss is considered
for payment, including the consequences that follow from it. A Xe Xanh motorbike skids on a wet
road and falls, then catches fire: the fall is the proximate cause and falls within the scope of
cover. By contrast, where the dominant cause is natural wear and tear, the loss is not paid
unless the contract provides otherwise (Article 50).

Pong gop. Khi cing mét rii ro duoc bao hiém bai nhiéu hop dong, tong sb tién boi
thudng khong vuot thiét hai thuc té, va mdi hop dong duge boi thuong theo ty 18 s6 tién
bao hiém ctia minh. Luat Kinh doanh bao hiém quy dinh cach chia nay cho hop ddng bao
hiém tring tai Piéu 49 khoan 2. Hop dong tring 13 trudng hop c6 tir hai hop dong trg 1én
bao hiém cung pham vi, doi tuong, thoi han va sy kién, ma téng sb tién bao hiém vuot
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gia thi truong cua tai san (Piéu 49 khoan 1). Vi du nay coi hai hop dong 14 tring va tinh
theo cong thuce (1.2).

Contribution. When the same risk is insured under several contracts, total claims cannot exceed
the actual loss, and each contract pays in proportion to its own sum insured. The Law on
Insurance Business sets this sharing rule for double insurance in Article 49, clause 2. Double
insurance means two or more contracts covering the same scope, object, period and event,
where the total sums insured exceed the market value of the property (Article 49, clause 1). This
case treats the two contracts as double insurance and applies formula (1.2).

Boi thwong ctia hop dong i = Tén that X STBH i / Tong STBH (1.2)
ton that 40000000

hop_dong {"A": 60000000, "B": 40000000}
tong stbh = sum(hop dong.values())

def dinh dang (x) :
return f"{round(x):,}".replace(",", ".") + " 4"

print ("Tén thit thuc té:", dinh dang(ton that))
print ("Téng sé tién bao hiém:", dinh dang(tong stbh))
tong bt = 0
for ten, stbh in hop dong.items() :
ty le = stbh / tong stbh
bt = ton that * ty le
tong bt += bt
print (f"Hop déng {ten}: ty 1& {ty le:.0%}, bdi thudng",
dinh dang(bt))
print ("Téng bdi thudng:", dinh dang(tong bt))

Két qua chay / Output

Tén that thyc té: 40.000.000 &

Téng sé tidn bao hiém: 100.000.000 d

Hop ddng A: ty 1& 60%, bdi thudng 24.000.000 d

Hop déng B: ty 1é& 40%, bdi thudong 16.000.000 d&

Téng bdi thudng: 40.000.000 d&

Hop déng A (60.000.000 d, ty 18 60%) duoc bodi thudng 24.000.000 d, hop dong B
(40.000.000 4@, ty 1€ 40%) duoc boi thuong 16.000.000 d. Téng la 40.000.000 d, dung
bang ton that thyc té, nén khong bén nao dugce 1i tir viéc mua hai hop dong.

Contract A (60,000,000 VND, a 60% share) pays 24,000,000 VND and contract B (40,000,000
VND, a 40% share) pays 16,000,000 VND. The total of 40,000,000 VND equals the actual loss,

so the buyer gains nothing from holding two policies.

LOI HAY GAP / COMMON MISTAKE — Nhiam thé quyén véi déng gop. Ca hai déu lién
quan dén nhiéu bén, nhung thé quyén 13 quyén cia DNBH doi ngudi thir ba gy thiét hai sau
khi dd boi thudong. Péng gbp 1a cach chia tién boi thudng giira cac hop dong cung bao hiém
mot rui ro. Khi hai DNBH cung nhan mét rui ro va chia tién bdi thuong cho nhau theo ty I¢,
d6 1a dong gop; khi DNBH doi nguoi 1ai xe gdy tai nan sau khi da tra tién, d6 1a thé quyén.
Confusing subrogation with contribution. Both involve several parties, but subrogation is the insurer's
right to recover from the third party who caused the damage after paying the claim. Contribution is
the way claims are shared among contracts that cover the same risk. When two insurers share a claim
proportionally, that is contribution, when an insurer recovers from the driver who caused the accident
after paying, that is subrogation.
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Nguyén tic

Principle

N¢i dung

Content

Vi du La Chin

Ld Chdn example

S6 dong

Large numbers

Trung thuc tuyét
doi
Utmost good faith

Quyeén lgi c6 the
duoc bao hiém
Insurable interest

Boi thuong
Indemnity

Thé quyén

Subrogation

Nguyén nhén truc
tiep
Proximate cause

Dong gop

Contribution

Gom riii ro twong tu dé ton
that thuc té tién gan ky vong
Pooling similar risks brings
actual losses close to expectation

Hai bén cung cap thong tin
trung thuc nhét

Both parties disclose information
as honestly as possible

Bén mua chiu thiét hai tai
chinh néu sy kién xay ra

The buyer suffers a financial loss
if the event occurs

Khong nhéan qua thiét hai thuc
té
No more than the actual loss

Do1 nguoi gay thiét hai trong
pham vi sé tién di bdi thuong
Recover from the party at fault up
to the amount paid

Xét nguyén nhan gan nhit va
chi phéi gay ton that

Identify the nearest, dominant
cause of the loss

Nhiéu hop dong cling bao
hiém mat rui ro thi chia theo ty
1é

Several contracts on one risk
share the claim in proportion

20.000 nam-xe, 1.400 vu
20,000 vehicle-years, 1,400
claims

Khai dung tinh trang xe
Declare the bike's true
condition

Chu xe dugc mua; nguoi
khong phai chu thi khong
The owner may buy, a non-
owner may not

Stra xe ré hon s tién bao
hiém thi chi nhén chi phi
thuc té

Repairs cheaper than the sum
insured pay only the actual cost

Xe bi xe khac dam, DNBH
tra roi doi bén gay tai nan
Hit by another vehicle; the
insurer pays, then recovers

from the at-fault party

Truot ngi roi chay: ngi la
nguyén nhan tryc tiép
A skid, a fall, then a fire: the

fall is the proximate cause

Hai hop ddng 60.000.000 d
va 40.000.000 d

Two contracts of 60,000,000
VND and 40,000,000 VND

1.6. Phan loai bao hiém — 1.6. Classification of insurance

Nghé
nghiép

Professional

Diéu 16
khoan 1
Article 16,
clause 1

Diéu 16
khoan 2
Article 16,
clause 2

Diéu 16
khoan 3
Article 16,
clause 3

Diéu 16
khoan 4
Article 16,
clause 4

Nghé
nghiép

Professional

Nghé
nghiép

Professional

Bao hiém duoc phén loai theo ba tiéu chi doc 1ap. Tiéu chi thir nhat 1a loai hinh (Piéu 7
Luat Kinh doanh bao hiém). Tiéu chi thtr hai 14 tinh cht bat budc hodc ty nguyén (Piéu
8). Tiéu chi thir ba 1a to chirc thuc hién: bao hiém thuong mai, bao hiém x3 hoi va bao

hiém y té. Luat Kinh doanh bao hiém khong ap dung ddi véi bao hiém xa hoi va bao
hiém y t& (Piéu 1 khoan 2), nén tiéu chi tht ba do Luat Bao hiém xi hoi va Luat Bao

hiém y té quy dinh.
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Insurance is classified by three independent criteria. The first is the type of insurance (Article 7
of the Law on Insurance Business). The second is whether it is compulsory or voluntary (Article
8). The third is the body that runs it: commercial insurance, social insurance and compulsory
health insurance (BHYT). The Law on Insurance Business does not apply to social insurance and
health insurance (Article 1 clause 2), so the third criterion is set by the Law on Social Insurance
and the Law on Health Insurance.

a) Theo loai hinh: nhan tho, strc khée, phi nhan tho — «) By type: life, health and non-
life

Diéu 7 khoan 1 liét ké ba loai hinh: bao hiém nhan tho, bdo hiém strc khde va bao hiém
phi nhan tho. Chinh phii quy dinh chi tiét cic nghiép vu twong tng (khoan 2). Péi tuong
bao hiém phan biét timg loai: Piéu 33 khoan 1 va 2 quy dinh déi tugng ciia nhan tho 1a
tudi tho, tinh mang con ngudi, cia sirc khoe 1a strc khoe con ngudi; khoan 14 Piéu 4 quy
dinh phi nhan tho bao vé tai san, ton that khac va trach nhiém dan sy dbi v6i nguoi thir
ba.

Article 7 clause 1 lists three types: life insurance, health insurance and non-life insurance. The
Government sets out the corresponding business lines in detail (clause 2). The object of
insurance separates the types. Article 33 clauses 1 and 2 state that the object of life insurance is
human life and lifespan, and that of health insurance is human health; Article 4 clause 14 states
that non-life insurance covers property, other losses and civil liability to third parties.

Loai hinh Riii ro dwgc bao hiém Can cr Vidu
Type Risk covered Basis Example

Truong hop ngudi dugce Diéu 4 khoan 13; Diéu

Béo hiém nhan

tho bao hiém sdng hoic chét 33 khoan 1 T ky
I f ) The insured person survives Article 4 clause 13; Term life
vemsurance or dies Article 33 clause 1

Thuong tat, tai nan, dm A 2 i .
% ) Dicu 4 khoan 15; Bieu Chuyén An: tai nan

Bao hiém sirc dau, bénh tat, cham soc , A
, , , 33 khoan 2 cua tai xé
khoe strc khoe ) % .,
Health i Ini dent. sick Article 4 clause 15; Chuyén An: the driver's
eda msurance
nj Ury, acciaent, SICRRess, Article 33 clause 2 accident
disease, health care
;g e une a2 £ Xe Xanh (phan vat
Thiét hai tai san, ton that . (p o
. 1z . , ) n an chat xe); Lua Man (vu
Béo hiém phi khac, trach nhiém dan su N \ Lo
nhan tho dbi v6i nguoi thit ba Dicu 4 khoan 14 l0a la tai san)
: g Article 4 clause 14 Xe Xanh (vehicle

Non-life insurance = P loss, other losses, .
if roperty loss, other losses damage): Liia Man (the

civil liability to third parties .
crop is property)

Diéu 63 khoan 3 cho phép doanh nghiép chi kinh doanh mot loai hinh, trir ba truong hop:
doanh nghiép nhén tho duoc ban bao hiém sirc khoe (diém a); doanh nghiép phi nhan tho
duogc ban strc khoe va tir ky ¢6 thoi han tir 01 nam trd xudng (diém b); doanh nghiép sirc
khoe duoc ban tir ky ¢ thoi han tir 01 nam tré xudng (diém c).
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Article 63 clause 3 limits an insurer to one type, with three exceptions: a life insurer may sell
health insurance (point a); a non-life insurer may sell health insurance and term life of one year
or less (point b); a health insurer may sell term life of one year or less (point c).

PHAI THUQC / MEMORISE — Bao hiém stic khoe trong Luat Kinh doanh bao hiém c6
pham vi rong, gdm c4 tai nan. Chuyén An 1a san phdm tai nan cho tai xé, nén thudc bao hiém
stc khoe (Diéu 4 khoan 15). Khi Xép loai, can dua vao rui ro duge bao hiém, khong dua vao
tén goi thuong mai cta san pham.

Health insurance in the Law on Insurance Business has a broad scope and includes accident cover.
Chuyén An is an accident product for drivers, so it falls under health insurance (Article 4 clause 15).
Classification depends on the risk covered, not on the commercial name of the product.

b) Theo tinh chit: bit budc va tw nguyén — b) By nature: compulsory and voluntary

Piéu 8 khoan 1 néu muc dich cua bao hiém bat budc 1a bao vé lgi ich cong cong, moi
truong va an toan xa hoi. Khoan 2 liét ké bon nhoém: trach nhiém dan sy cua cha xe co
gidi (diém a), chay nd bat budc (diém b), bao hiém bat budc trong hoat dong xay dung
(diém c) va loai do luat khac quy dinh (diém d). Khoan 3 budc to chirc, ca nhan thudc doi
tuong phai mua, nhung ho dugc chon doanh nghi¢p. Khoan 4 cAm doanh nghiép tu chdi
ban khi ngudi mua du diéu kién. Diéu 8 khong dinh nghia bao hiém tu nguyén; loai nao
khong nam trong khoan 2 duoc hiéu 1a tu nguyén.

Article 8 clause 1 states that compulsory insurance serves the public interest, the environment
and social safety. Clause 2 lists four groups: civil liability of motor vehicle owners (point a),
compulsory fire and explosion cover (point b), compulsory cover in construction (point c), and
types set by other laws (point d). Clause 3 obliges the persons in scope to buy, but lets them

choose the insurer. Clause 4 bars insurers from refusing a qualified buyer. Article 8 does not
define voluntary insurance; a class outside clause 2 is treated as voluntary.

Vi du bt budc 1a trach nhiém dan su cua chi xe co gidi theo Nghi dinh 67/2023/ND-CP.
Diéu 6 khoan 1 dat gidi han 150 triéu déng cho mdt nguoi trong mot vu tai nan vé stic
khée, tinh mang. Piéu 6 khoan 2 diém a dat 50 triéu déng trong mdt vu tai nan vé tai san
do xe mod t6 hai banh, xe md to ba banh va xe gin may (ké ca xe may dién) giy ra. Nghi
dinh 220/2026/NP-CP, c6 hiéu lyc tir 01/7/2026, stra cac Diéu 32, 33, 34, 37, 38, 45 va
58 cua Nghi dinh 67 va thay mdt sb phu luc, nhung khong sura biéu 6, nén muc gidi han
trén van 1a muc ctia Nghi dinh 67.

A compulsory example is civil liability of motor vehicle owners under Decree 67/2023/ND-CP.
Article 6 clause 1 sets the limit at 150 million dong per person per accident for injury and death.
Article 6 clause 2 point a sets 50 million dong per accident for property damage caused by two-
wheeled and three-wheeled motorcycles and mopeds (including electric motorcycles). Decree
220/2026/ND-CP, effective 1 July 2026, amends Articles 32, 33, 34, 37, 38, 45 and 58 of Decree

67 and replaces some annexes, but does not amend Article 6, so the limits above remain those of
Decree 67.

Xe Xanh 13 san pham ty nguyén. N6 khong thay thé nghia vu mua trach nhiém dan su bét
budc theo Piéu 8 khoan 3, vi hai loai bao hiém cé ddi twong va diéu kién khac nhau.
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Xe Xanh is a voluntary product. It does not replace the duty to buy compulsory civil liability
cover under Article 8 clause 3, because the two covers have different objects and conditions.

¢) Theo to chirc thyre hi¢n: thwong mai, bao hiém xi hdi, bio hiém y té — ¢) By the
body that runs it: commercial, social, and health insurance

Ba hé thong nay cung c6 chit bao hiém va cung c6 khoan dong, nhung khac nhau vé muc
dich, nguon dong va tinh bat budc.

All three share the word insurance and involve payments, but they differ in purpose, source of
funds and whether they are compulsory.

Tiéu chi

Criterion

Béao hiem thwong mai
Commercial insurance

Béo hiém xa hoi
Social insurance

Bio hiém y té

Muc dich

Purpose

Tinh chét

Nature

Nguon dong
Source of
payment

Chap nhén rii ro cta
ngudi duge bao hiém;
boi thuong, tra tién khi
su kién bao hiém x4y ra
(Diéu 4 khoan 2)
Accepting the insured's
risk; paying compensation
or benefit when an insured
event occurs (Article 4
clause 2)

Mang tinh kinh doanh;
tu nguyén, trir loai bat
budc tai Diéu 8 khoan 2
(Piéu 1 khoan 2)
Commercial, voluntary,
except the compulsory

classes in Article 8 clause
2 (Article I clause 2)

Bén mua dong phi bao
hiém (DPiéu 4 khoan 28)
The buyer pays the

premium (Article 4 clause

28)

Thay thé hoic bu dip
mot phan thu nhap khi
giam hodc mét do 6m
dau, thai san, tai nan lao
dong, bénh nghé nghiép,
nghi huu hodc chét
(Diéu 3 khoan 1)
Replacing or partly making
up income lost to sickness,
maternity, occupational
accident or disease,

retirement or death (Article
3 clause 1)

Bit budc (Piéu 3 khoan
3) hoac tu nguyén (Diéu
2)

Compulsory (Article 3

clause 3) or voluntary
(Article 2)

Nguoi lao dong va nguoi
str dung lao dong dong
(Diéu 13 khoan 4);
nguoi ty nguyén dong
theo thu nhép tu chon,
Nha nude hd tro (Didu 5
khoan 2; Diéu 6 khodn
5)

Employees and employers
pay (Article 13 clause 4),
voluntary members pay on
income they choose and the
State gives support (Article

Health insurance (BHYT)

Cham séc stre khoe,
khong vi muc dich loi
nhuén, do Nha nuéc to
chtrc (Piéu 2 khoan 1)
Health care, not for profit,
run by the State (Article 2
clause 1)

Bit budc (Piéu 2 khoan

1)
Compulsory (Article 2
clause 1)

Nguoi st dung lao dong,
nguoi lao dong hodc
cung dong; Nha nudc
déng hoic hd trg cho
nguoi ¢ cong va mot sb
nhom xa hoi (Piédu 12
khoan 1; Piéu 4 khoan 1)
Employer, employee or
both, the State pays or
supports people with merit
to the revolution and

certain social groups
(Article 12 clause 1, Article
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Tiéu chi

Criterion

Béao hiem thwong mai
Commercial insurance

Bdo hiém xa hoi
Social insurance

Bio hiém y té
Health insurance (BHYT)

Péi tugng
Who is covered

Khoan dong
goi la

Name of the
payment

Co so phap ly
Legal basis

Tb chirc, ca nhan co
quyén loi c6 thé duge
bao hiém (Piéu 16
khodn 2; Diéu 34 khoan
1)

Any organisation or
individual with an
insurable interest (Article
16 clause 2; Article 34
clause 1)

Phi bao hiém (DPiéu 4
khoan 28)

Insurance premium
(Article 4 clause 28)

Luat Kinh doanh bao
hiém, VBHN 31/VBHN-
VPQH ngay 13/3/2026
Law on Insurance
Business, consolidated text
31/VBHN-VPQH of 13
March 2026

5 clause 2; Article 6 clause

)

Nguoi lao dong thudc
Diéu 2 khoan 1, vi du
nguoi c6 hop dong lao
dong tir du 01 thang; can
bd, cong chirc, vién chue
(Diéu 2 khoan 1 a, b)
Workers under Article 2
clause 1, for example those
with a contract of at least
one month, and civil

servants (Article 2 clause 1

a, b)

Mirc déng, tinh trén tién
luong hoac thu nhap
(Diéu 5 khoan 2)
Contribution, calculated on
wages or income (Article 5
clause 2)

Lu4t Bao hiém xa hoi sb
41/2024/QH15, c6 hi¢u
lwc tir 01/7/2025 (Diéu
140 khoan 1)

Law on Social Insurance
No. 41/2024/QH]1 5,
effective 1 July 2025
(Article 140 clause 1)

4 clause 1)

Ngudi lao dong va nhom
khac theo Piéu 12; ho gia
dinh tham gia (Diéu 2
khoan 7)

Workers and other groups
under Article 12; household
members (Article 2 clause

7)

Murc dong, tinh theo ty 1¢
phan trim tién lvong
(Diéu 3 khoan 2)
Contribution, a percentage
of wages (Article 3 clause

2)

Lu4t Bao hiém y té,
VBHN 40/VBHN-VPQH
ngay 16/3/2026

Law on Health Insurance,
consolidated text 40/VBHN-
VPQOH of 16 March 2026

Chuyén An thudc bao hiém strc khoe theo loai hinh va 1a bao hiém thuwong mai theo to
chtrc thuc hién. Theo tinh chat, Chuyén An khong nam trong danh muc bét budc tai Piéu
8 khoan 2, nén la tu nguyén.

Chuyén An is health insurance by type and commercial insurance by the body that runs it. By
nature it is not in the compulsory list in Article 8 clause 2, so it is voluntary.

LOI HAY GAP / COMMON MISTAKE — Ba nham 1an thuong gap. (1) Nham BHYT véi
bao hiém strc khoe thuong mai: BHYT la bt bude, do Nha nude td chuc, khong vi muyc dich
loi nhuén (Piéu 2 khoan 1 Luat BHYT), con Luét Kinh doanh bao hiém khong ap dung dbi
v6i BHYT (Piéu 1 khoan 2). (2) Nham bt budc v6i mién phi: BHXH va BHYT bit budc
nhung ngudi lao dong va nguoi sir dung lao dong van phai dong (Piéu 13 khoan 4 Luat
BHXH; Piéu 12 khoan 1 Luat BHYT). (3) Nham Piéu 7 v6i Diéu 8: Diéu 7 tra 10i cau hoi
loai hinh gi (nhan tho, sitc khoe, phi nhan tho), con Diéu 8 tra 15i cau hoi c¢6 bit budc khong.
Three frequent mistakes. (1) Confusing BHYT with commercial health insurance: BHYT is
compulsory, run by the State and not for profit (Article 2 clause 1 of the BHYT Law), while the Law on
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Insurance Business does not apply to BHYT (Article 1 clause 2). (2) Treating compulsory as free:
BHYT and social insurance are compulsory, yet employees and employers still pay (Article 13 clause
4 of the Social Insurance Law; Article 12 clause I of the BHYT Law). (3) Mixing Article 7 with Article
8: Article 7 answers which type it is (life, health, non-life); Article 8 answers whether it is compulsory.

1.7. Chudi gia tri bao hiém — 1.7. The insurance value chain

Chudi gia tri bao hiém 14 cac khau ma mot san pham bao hiém di qua, tir luc thiét ké dén
lac rui ro duge chuyén giao va tién boi thuong duge chi tra. Co tam khau: thiét ké san
pham, dinh phi, phan phdi, thim dinh (underwriting), quan 1y hop dong, bdi thuong, dau
tu va tai bao hiém. Hinh 1.3 xép tam khau theo thtr ty ndy.

The insurance value chain is the sequence of stages a policy passes through, from product
design until the risk is transferred and claims are paid. It has eight stages: product design,

pricing, distribution, underwriting, policy administration, claims, investment and reinsurance.
Figure 1.3 places the eight stages in this order.

1 2 3 4
Thiét ké )
Y —| Pinhphi |—| Phanphéi |[—| Thim dinh
san pham :
ZZIS‘:’;’? Pricing Distribution Underwriting
5 6 7 8

S
hQ“anxy —| Bbithwong [—®| Piutw |—>| Taibio hiém
op dong

Policy

o . Claims Investment Reinsurance
administration

Hinh 1.3. Chudi gia trji bao hiém gom tam khau. Poc hang trén tir trai sang phai, xudng khau 5
rdi doc tiép hang dudi.
Figure 1.3. The insurance value chain has eight stages. Read the top row from left to right, then continue
from stage 5 along the bottom row.

Céc khau thuong duogc chia gitta nhiéu bén. Piéu 12 khoan 1 diém a Luat Kinh doanh
bao hiém liét ké cac viéc ma ung dung cong nghé thong tin nham nang cao hiéu qua: thiét
ké san pham, danh gia rui ro, thim dinh, giao két va quan 1y hop dong, giam dinh ton
that, giai quyét boi thuong, tra tién bao hiém. Vi duy & La Chin va Téng Cong ty Béao
hiém Thinh An dugc néu theo timg khau trong bang.

Stages are usually divided among several parties. Article 12, clause 1, point a of the Law on
Insurance Business lists the tasks that information technology is meant to make more efficient:
product design, risk assessment, underwriting, contracting and policy administration, loss
assessment, claims settlement and payment. Examples at La Chan and Thinh An are given for
each stage in the table.
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Viéc chinh
Main task

Piu ra
Output

Vi du & L4 Chin va Thinh
An

Example at Ld Chan and Thinh
An

1. Thiét ké san
pham
Product design

2. Pinh phi
Pricing

3. Phén phdi

Distribution

4. Tham dinh

Underwriting

Xac dinh rui ro duoc
nhan, diéu kién, quyén
loi, loai trir va co so
tinh phi

Defining the risk
covered, conditions,
benefits, exclusions and
the basis of the premium

U'c tinh ton that ky
vong tur dir li¢u, cong
phu phi cho chi phi va
loi nhuén dé ra phi g0p
Estimating expected loss
from data and adding a
loading for expenses and
profit to reach the gross
premium

Pua san pham dén
khach hang qua kénh
ban, dai ly, moi gidi
hodc nhung trong ung
dung khac

Bringing the product to
customers through sales
channels, agents, brokers
or embedding in another
app

Danh gia rui ro cta
tung hd so, quyét dinh
nhan hay tir chdi va
diéu chinh phi theo hd
SO

Assessing the risk of each
application, deciding to

Diéu khoan san
pham
Policy wording

Biéu phi, hé s6 theo
nhom rui ro

Rate tables and risk-
group factors

Hop dong dai 1y,
hoa hong

Agency contract and
commission

Quyét dinh nhan, tir
chdi hogc diéu
chinh phi
Acceptance, decline
or premium
adjustment

Trang 32

La Chén thiét ké trai nghiém
ctia Xe Xanh, Chuyén An va
Lua Man. Lia Man tra theo
chi s6 d6 mdn v6i ngudng
20, 30 va 40 ngay

Ld Chan designs the experience
of Xe Xanh, Chuyén An and Liia
Man. Lua Man pays against a
salinity index with thresholds at
20, 30 and 40 days

Xe Xanh: phi thuan 210.000
d6ng, phu phi 30% (chi phi
25% gdm hoa hong, loi
nhuén du kién 5%), phi gop
300.000 dong. Liia Man: phi
thuan 750.000 dong/ha, phi
g6p 1.000.000 dong/ha

Xe Xanh: net premium VND
210,000, loading 30%
(expenses 25% including
commission, expected profit
5%), gross premium VND
300,000. Lua Man: net premium
VND 750,000 per ha, gross
premium VND 1,000,000 per ha

L4 Chén phan phéi qua tng
dung L4 Chén va tng dung
d6i tac. Chuyén An duoc
nhung trong Gmg dung goi xe
Xe Oi

La Chan distributes through its

own app and partner apps.
Chuyén An is embedded in the
ride-hailing app Xe Oi

Thinh An nhén rti ro va
tham dinh hd so. Xe Xanh
diéu chinh phi theo diém lai:
nguoi 1ai diém cao nhét dugc
giam 20%, diém thap nhét
duogc tang 15%

Thinh An takes the risk and
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Viéc chinh
Main task

Piu ra
Output

Vi du & L4 Chin va Thinh
An

Example at Ld Chan and Thinh
An

5. Quan 1y hop
dong

Policy
administration

6. Bdi thuong
Claims

7. Pau tu
Investment

8. Tai bao hiém
Reinsurance

accept or decline, and
adjusting the premium to

the file

Ghi nhéan hop dong,
thu phi, gia han, stra
d6i va chim dut higu
Tuc

Recording policies,
collecting premiums,
renewals, amendments
and cancellations

Nhan thong béo ton
that, giam dinh, xac
dinh trach nhiém, tinh
tién va chi tra
Receiving loss notices,
assessing, determining
liability, calculating and
paying

Pau tu dy phong va
v6n dé co thu nhap dap
ung chi tra trong tuwong
lai

Investing reserves and
capital so that income
covers future payments

Chuyén mot phén rii
ro cho doanh nghiép tai
bao hiém dé giéi han
t6n that trén mot hop
ddng hodc khi nhiéu
hop ddng cung bi mot
su kién

Passing part of the risk to
a reinsurer to cap the

H6 so hop dong va
trang thai hi¢u luc
Policy records and
status

Quyét dinh boi
thudng va sb tién
chi tra

Claim decision and
payment amount

Danh muyc dau tu va
thu nhap

Portfolio and
investment income

Hop dong tai bao
hiém
Reinsurance treaty

Trang 33

underwrites the file. Xe Xanh
adjusts the premium by driving
score: the highest-scoring rider
gets a 20% reduction, the
lowest-scoring a 15% increase

Hop dong bao hiém 14 thoa
thuan gilra bén mua va doanh
nghiép bao hiém (Piéu 4
khoan 16). La Chén quan Iy
trang thai hiéu luc trén Gng
dung

A policy is an agreement
between the policyholder and
the insurer (Article 4, clause
16). La Chdn manages the
policy status in the app

Chuyén An: 360 vu, bdi
thudng trung binh 6.000.000
déng mdi vu, téng
2.160.000.000 dong

Chuyén An: 360 claims,
average payment VND
6,000,000 per claim, total VND
2,160,000,000

Thinh An d4u tu phan du
phong nghiép vu. La Chan
khoéng nhén rii ro nén khong
gitr danh myc nay

Thinh An invests the insurance
reserves. La Chan does not take
on risk and does not hold this
portfolio

Thinh An nhén rui ro cia
Lua Man. Trong vi du vu
2026, tong chi tra 13
3.750.000.000 dong, mtrc
can can nhic khi xép tai bao
hiém

Thinh An takes the risk of Lua
Man. In the 2026 example total
payments are VND
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Vi du & L4 Chin va Thinh
An
Example at La Chén and Thinh
An

Piu ra
Output

Viéc chinh

Main task

loss on one policy or 3,750,000,000, a level to weigh

when many policies are when arranging reinsurance

hit by one event

Dich vu phu trg bao hiém gdm tu van, danh gia rdi ro, tinh toan, giam dinh t6n that va hd
trg gidi quyét boi thuong (Diéu 4 khoan 7). Nhitng viéc nay c6 thé do bén khac lam ma
khong phai doanh nghiép bao hiém, nén mot khau trong hinh cé thé c6 nhiéu bén tham
gia.

Auxiliary insurance services include advice, risk assessment, calculation, loss assessment and

claims support (Article 4, clause 7). These tasks can be performed by parties other than the
insurer, so one stage in the figure may involve several parties.

Pai Iy va moi giéi déu dua san pham dén khach hang, nhung khac nhau & nguoi uy
quyén hodc thué va nguoi duoc phuc vu.

Agents and brokers both bring products to customers, but they differ in who authorises or
engages them and whom they serve.

Tiéu chi
Criterion

Pai Iy bao hiém

M&i giéi bao hiém
Insurance broker

Insurance agent

Piéu 4 khoan 6 va khoan 21; cac

Can clr Diéu 124 va cac didu 125 dén 130 diéu 131 dén 139

Legal basis Articles 124 and 125 to 130 Article 4, clauses 6 and 21; Articles
131 to 139

Ai y quyén hodc Doanh nghiép bao hiém ty quyén Bén mua bao hiém yéu cau cung cp

thué theo hop dong dai Iy dich vu (Piéu 131 khoan 3)

Who authorises or

The insurer authorises it under an

The policyholder requests the service

engages agency contract (Article 131, clause 3)
Cung cip thong tin, tu van cho bén
Thuyc hién hoat dong dai ly bao mua vé san phém, phi va diéu kién
Noi dung hoat dong  hiém cho doanh nghiép di ty quyén  (Didu 4 khodn 6)
Scope of activity Carrying out agency activity for the Providing information and advice to the
insurer that authorised it policyholder on products, premium and
conditions (Article 4, clause 6)
Hoa hong dai 1y, thuong va hd trg Hoa hong méi gi6i bao hiém gbc va
theo hop d@)ng dai ly (Diéu 129 tai bao hiém; thu tir dich vu phu trg
Thu nhap khoan 1 diém c) (Diéu 137 khoan 1)
Income Agency commission, bonuses and Brokerage commission on direct and

Diéu kién chu thé
Entry requirements

support under the agency contract
(Article 129, clause 1, point c)

Ca nhan la cong dan Viét Nam
thudng tr va c6 chung chi dai ly

reinsurance business; fees for auxiliary
services (Article 137, clause 1)

Doanh nghié€p dugc thanh 1ap theo
luat va dugc cap gidy phép (Piéu 4
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Tiéu chi Pai Iy bao hiém Mobi giéi bao hiém

Criterion Insurance agent Insurance broker

(Diéu 125 khoan 1) khoan 21; Piéu 134)

Individuals must be Vietnamese citizens = A company established under the law
resident in Vietnam and hold an agent and licensed (Article 4, clause 21,
certificate (Article 125, clause 1) Article 134)

L4 Chan 1 dai 1y bao hiém t6 chirc cia Thinh An. Theo Diéu 124, dai Iy 14 t6 chuc dugc
doanh nghiép bao hiém ty quyén trén co s hop dong dai ly. Pai 1y ¢6 quyén hudng hoa
hong theo thoa thuan (Piéu 129 khoan 1 diém c). La Chan khong nhan rai ro, nén phan
ri ro va du phong thudc vé Thinh An.

Ld Chan is an agency organisation for Thinh An. Under Article 124, an agent is an organisation
authorised by an insurer under an agency contract. An agent may receive commission as agreed

(Article 129, clause 1, point c). Ld Chdn does not take on risk, so the risk and the reserves
belong to Thinh An.

PHAI THUQC / MEMORISE — Pai Iy 1am viéc theo uy quyén cta doanh nghiép bao
hiém, con méi giGi tu vin cho bén mua. Khi gip mot kénh phan phéi, hoi trude bén nao ty
quyén hoic thué bén dé, réi méi hoi bén nao nhén rii ro.

An agent acts under the authority of an insurer, while a broker advises the policyholder. When you
meet a distribution channel, first ask who authorised or engaged it, then ask who takes the risk.

LOI HAY GAP / COMMON MISTAKE — Goi La Chén 1a doanh nghiép bao hiém vi L
Chan ban bao hiém. La Chan ban dudi tu cach dai 1y, con nguoi nhan rii ro 1a Thinh An.
Calling Ld Chdn an insurer because it sells insurance. La Chdn sells as an agency organisation, and
the party that takes the risk is Thinh An.

LOI HAY GAP / COMMON MISTAKE — Nham t4i bao hiém véi ddng bao hiém. Tai bao
hiém 13 doanh nghiép bao hiém chuyén mot phan rii ro cho doanh nghiép tai bao hiém. Pong
bao hiém 1a nhiéu doanh nghiép bao hiém cung nhan mot hop dong véi bén mua.

Confusing reinsurance with co-insurance. Reinsurance is an insurer passing part of its risk to a
reinsurer. Co-insurance is several insurers sharing one policy with the policyholder.

1.8. Cong ngh¢ bao hiém (insurtech) — 1.8. Insurance technology (insurtech)

Insurtech 14 cach goi chung cho cong nghé ap dung vao chudi gia tri bao hiém: thiét ké
san pham, dinh phi, phan phdi, thdm dinh, quan 1y hop dong, bdi thuong, dau tu va tai
bao hiém. Ddi twong cia nd 1a dir liéu, phdn mém, thiét bi két ndi va moé hinh toan.
Insurtech khong tao ra loai hinh bao hiém méi. Cung mdt hop ddng bao hiém xe co thé
ban qua dai 1y truyén thdng hodc nhing trong tng dung goi xe; khac biét nam ¢ cach
doanh nghiép thu thap dit liéu, tinh phi va tra tién boi thudng.

Insurtech is the general name for technology applied along the insurance value chain: product
design, pricing, distribution, underwriting, policy administration, claims, investment and
reinsurance. Its objects are data, software, connected devices and mathematical models. It does
not create a new class of insurance. The same motor policy can be sold through a traditional
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agent or embedded in a ride-hailing app, the difference lies in how the firm collects data, prices
the risk and pays claims.

Luat Kinh doanh bao hiém (VBHN 31/VBHN-VPQH, Diéu 12 khoan 1 diém a) quy dinh
viéc ing dung cong nghé thong tin nham nang cao hiéu qua trong cac viéc: thiét ké san
pham, danh gia rui ro, thAm dinh, giao két, quan 1y hop dong, giam dinh ton that, giai
quyét bdi thuong va tra tién bao hiém. Pham vi d6 tring voi cac khau cta chudi gia tri va
la 1y do insurtech dugc ban theo ting khau.

The Law on Insurance Business (consolidated text 31/VBHN-VPQH, Article 12, clause 1, point
a) sets out the use of information technology to raise efficiency in product design, risk
assessment, underwriting, contracting, policy administration, loss assessment, claims settlement

and payment. That scope matches the stages of the value chain, which is why insurtech is
discussed stage by stage.

Pon vi insurtech c6 thé 1a cong ty khoi nghiép, mot bo phan cong nghé ciia doanh nghiép
bao hiém, hodc dai 1y va mdi gidi sb. Doanh nghiép bao hiém truyén thong (incumbent)
13 bén nhan rui ro, phai giit vén va dy phong nghiép vu, va c6 mang ludi dai 1y, chi nhanh
hinh thanh qua nhiéu nim. Ranh gi6i giita hai nhém khong ré rang. Mot doanh nghiép
16n ¢6 thé dau tw manh vao cong nghé va trd thanh noi 4p dung insurtech. Tiéu chi rd hon
13 vi tri trong chudi gi tri va viéc c6 nhan rui ro hay khong.

An insurtech may be a start-up, a technology unit inside an insurer, or a digital agent or broker.
A traditional insurer (incumbent) takes on the risk, must hold capital and reserves, and has an
agency network and branches built up over many years. The line between the two is not sharp: a

large insurer can invest heavily in technology and become a place where insurtech is applied.
The clearer test is the position in the value chain and whether the firm takes on risk.

Phat trién cua insurtech thudong duoc chia thanh ba lan song theo dic diém cua cong nghé
dung trong mdi lan. Viéc chia nay khong gin voi mdc nam cu thé, vi cac 1an séng chong
1én nhau ¢ nhiéu thi trudng.

Insurtech development is often divided into three waves by the characteristics of the technology
in each. The division carries no fixed years, because the waves overlap in many markets.

« Lan song tht nhat, s6 hoa kénh phan phéi va so sanh gia: dua hop dong chuan héa 1én
website va Gmg dung, xuat hién san so sanh phi cho san pham don gian nhu bao hiém
xe va du lich. Khach hang tu so sanh va gia trd nén minh bach hon, con dai 1y truyén
thng chiu 4p lyc vé hoa hong.

First wave, digitising distribution and price comparison: standard policies move onto
websites and apps, and comparison sites appear for simple products such as motor and
travel cover. Customers compare for themselves, prices become more transparent, and
traditional agents face pressure on commission.

« Lan song thir hai, dit liéu va phan tich: mé hinh théng ké va hoc may thay bang phi cb
dinh; phi dugc dinh theo dac diém ca nhan thay vi theo nhom; vi€c phat hién gian 1an
va boi thuong cac vu nho duoc tu dong hoa.

Second wave, data and analytics: statistical and machine-learning models replace fixed rate

tables; premiums are set by individual characteristics rather than by group; fraud detection
and settlement of small claims are automated.
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« Lan song th ba, nhing va hé sinh thai: bao hiém duoc dua vao dung thoi diém coa
mot hanh trinh khac nhu dit xe, mua hang hay kham bénh. Doanh nghiép bao hiém
tr¢ thanh mot phan cua sdn pham nén tang, va pham vi rai ro dugc tinh theo hanh vi

do duoc.

Third wave, embedding and ecosystems: cover is offered at the moment of another journey,

such as booking a ride, shopping or seeing a doctor. The insurer becomes part of a
platform's product, and the scope of risk follows measurable behaviour.

Béang sau phan nhom insurtech theo tdm khau cia chuoi gid tri, moi khau néu mot ting
dung cong nghé va mot vi dg mo hinh. Céc vi du la doanh nghi¢p nudc ngoai, néu dé

minh hoa mé hinh kinh doanh; khong c6 s6 liéu vé quy mé cia timg doanh nghiép.

The table sorts insurtech by the eight stages of the value chain, giving one technology
application and one model example for each stage. The examples are foreign firms, cited to

illustrate business models only, no figures on their size are given.

Khau chudi gia
tri
Value-chain stage

Thiét ké san pham
Product design

Dinh phi
Pricing

Phan phdi

Distribution

Théam dinh

Underwriting

Ung dung cong nghé

Technology application

Dung dit li¢u hanh vi va tinh hudng sir dung
dé tao goi nho, mua theo nhu cau thay cho
g01 nam tron goi

Behaviour data and usage situations build
small, need-based covers in place of fixed
annual packages

M5 hinh théng ké va dit liéu thiét bi thay
cho bang phi theo nhom; phi thay d6i theo
hanh vi quan sat dugc

Statistical models and device data replace
group rate tables; the premium follows
observed behaviour

Nhung bao hiém vao trang ban hang hodc
ung dung cua bén khac; so sanh gia truc
tuyén; dai ly )

Cover embedded in another firm's shop or app;
online price comparison, digital agents

Cham diém rui ro bang dir liéu ngoai hd so;
chap nhéan hoic tir chéi tu dong véi hd so
don gian

Risk scoring from data beyond the application;
automatic accept or decline for simple files

Vi du mo hinh
Model example

Lemonade: bao hiém nha va
nha thué don gian, ban va
quan ly qua ung dung
Lemonade: simple renters and
home cover sold and managed in
an app

Root: phi 6 t6 theo hanh vi 1ai;
Metromile: phi theo s6 dam
thue di

Root: auto premium by driving
behaviour, Metromile: premium
by actual miles driven

ZhongAn: doanh nghi¢p bao
hiém ban truc tuyén, gén voi
h¢ sinh thai thuong mai dién
tr

ZhongAn: online-only insurer
linked to an e-commerce
ecosystem

Ping An: dung dir li¢u va Al
trong h¢ sinh thai tai chinh va
y té

Ping An: data and Al across a

financial and health ecosystem
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Khau chudi gia
tri
Value-chain stage

Quén 1y hop dong
Policy
administration

Boi thuong
Claims

Pau tu
Investment

Tai bao hiém
Reinsurance

Ung dung cong nghé

Technology application

HO6 so dién tir, gia han va thanh toan dinh
ky tu dong, nhéc viéc qua ung dung
Electronic files, automatic renewal and
recurring payment, reminders in an app

B4o ton that bﬁng anh va chatbot; chi tra tur
dong vu nho; giam dinh tir xa

Loss reported by photo and chatbot,; automatic
payment of small claims; remote assessment

Phan tich danh muyc va quan ly thanh khoan
bang mo hinh dinh lugng tir dit liéu ndi bo
Portfolio analysis and liquidity management
with quantitative models fed by internal data

Dir lidu ton that ding chung gitra bén
nhuong va bén nhan; mé phong ton that
tham hoa theo ving

Loss data shared by cedant and reinsurer,
catastrophe simulation by region

Vi du mo hinh
Model example

Oscar: tmg dung quan 1y hd so
thanh vién va cham séc strc
khoe

Oscar: app managing member
records and health care

Lemonade: chatbot tiép nhan
ho so va xir Iy mot s6 vu nhod
tu dong

Lemonade: chatbot takes the
claim and settles some small
cases automatically

M5 hinh dong tién ddi chiéu
cam két tra tién dai han véi
danh muc tai san

Cash-flow model matching long-
term payment obligations with
assets

M6 hinh rui ro tham hoa do
don vi chuyén mo hinh hoa
cung cap

Catastrophe models supplied by
specialist risk-modelling firms

PHAI THUQC / MEMORISE — Dénh gi4 riii ro, du phong va kha nang chi tra van 14 bai
toan trung tim. Cong nghé thay ddi cach 1am va tdc do cua timg khau.
Risk assessment, reserving and the ability to pay claims remain the central problem. Technology

changes how each stage is done, and how fast.

Nam dong luc kéo insurtech di nhanh 1a dir li¢u, di dong, ddm may, tri tu¢ nhan tao (Al)
va Internet van vat (IoT). Bang ghi khau nao chiu tac dong cia tirng dong luc va mot vi
du & L4 Chan, doanh nghiép xuyén sudt ctia sach.

Five drivers push insurtech forward: data, mobile, cloud, artificial intelligence (AI) and the

Internet of Things (IoT). The table shows which stages each driver affects and one example at La
Chdin, the running case of the book.

Pong luc Vi du & La Chin

Driver

Khau chiu tac dong
Stages affected

Example at La Chan

Dinh phi, thim dinh, phat hién
gian lan
Pricing, underwriting, fraud

Xe Xanh chim diém hanh vi 1ai cua timg
ngudi 14i va didu chinh phi theo diém
Xe Xanh scores each driver's behaviour and

D1t liéu
Data

detection adjusts the premium by score
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Pong luc
Driver

Di dong
Mobile

Dam may
Cloud

Al
Al

IoT
loT

Khau chiu tac dong
Stages affected

Phan phdi, quan 1y hop dong, boi

thuong
Distribution, policy administration,
claims

Ha tang tinh phi va ddi soat lién
tuc, mé rong khi luot dung tang
Infrastructure for continuous
pricing and reconciliation, scaled
with use

Tham dinh, phat hién gian 1an,
bdi thudng s6

Underwriting, fraud detection,
digital claims

DPinh phi theo do dac thuc té, chi
tra theo chi sb

Pricing from measured conditions,
payment by index

Vi du & La Chin

Example at La Chan

Xe Xanh do hanh vi 1ai bang cam bién
trén dién thoai; Chuyén An nhung trong
ung dung goi xe Xe Oi

Xe Xanh measures driving with phone
sensors; Chuyén An is embedded in the Xe Oi
ride-hailing app

Ba san pham chay trén mot nén tang dir
liéu chung; lugt dung tang thi 16p luu trir
va xu ly phai mo rong theo

Three products run on one shared data
platform; as use grows, storage and
processing must grow with it

M5 hinh phat hién gian 1an danh ddu ho
so nghi ngo dé thim tra trudc khi chi tra
Fraud model flags suspicious claims for
review before payment

Lua Min dung chi s6 d6 méan dé chi tra
khi vuot ngudng; ngudng an dinh trudc
trong hop dong

Lua Man uses a salinity index to pay when a
threshold is crossed, the threshold is fixed in
the contract

Bang so sanh dit insurtech canh doanh nghiép bao hiém truyén thong theo nam tiéu chi.
Insurtech c6 thé gitt nhiéu vai tro, nén 6 nao ciing ghi vai trd thudng gip nhat.

The comparison sets insurtech beside a traditional insurer on five criteria. An insurtech can hold
several roles, so each cell describes the most common one.

Tiéu chi

Criterion

Vai tro chinh

Main role

Kénh ban

Sales channel

Insurtech
Insurtech

Don vi cong nghé hodc nén tang;
thuong 1a dai Iy, moi gidi hodc cung

cap mot khau

Technology firm or platform, often an
agent, broker or supplier of one stage

Ung dung, nén tang cua bén khac,

truc tuyén ngay tir dau

Apps, partner platforms, online from the

start

Trang 39

Doanh nghiép bao hiém truyén
théng
Traditional insurer

Nhan rui ro, gitr dy phong va chi tra
bdi thuong

Takes on the risk, holds reserves and
pays claims

Dai ly, chi nhanh, méi gidi, ngan
hang

Agents, branches, brokers,
bancassurance
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Doanh nghiép bao hiém truyén
Tiéu chi Insurtech ghiep L uy

Criterion Insurtech

thong
Traditional insurer

Dit liéu hanh vi, thiét bi va phién sir

Dit liu dung Dir liéu hgp ddng va ton thét lich st
Data i ) ) ) Policy and historical loss data
Behaviour, device and session data
Theo ting ca nhan va thoi diém, cdp  Theo bang phi nhom, diéu chinh theo
Dinh phi nhat thuong xuyén chu ky
Pricing By individual and moment, updated By group rate tables, revised
often periodically
Dai Iy thuong khong nhan riirova  Vén theo quy dinh, dy phong nghiép
Vén va rui ro khong can von lén vu, chiu rui ro
Capital and risk An agent usually takes no risk and needs = Capital set by law, reserves, bears the

little capital risk

LOI HAY GAP / COMMON MISTAKE — Cho rang insurtech thay thé doanh nghiép bao
hiém truyén théng & moi khau. Insurtech 14 16p cong nghé va mé hinh chdng 1én chudi gia tri.
Khau nhén rai ro va gitr du phong thudc vé doanh nghiép bao hiém duoc cap phép; don vi
khong nhén rui ro thi khong lam khau nay.

Assuming that insurtech replaces traditional insurers at every stage. Insurtech is a layer of technology
and models placed over the value chain. Risk-taking and reserving belong to a licensed insurer, a unit
that does not take the risk does not perform this stage.

LOI HAY GAP / COMMON MISTAKE — Nham dif liéu hanh vi véi dit liéu da dé dinh

phi. Diém 14i hay s6 ddm chi do m6t phan rui ro. Néu khong co bang ton thét lich sir du 16m,
mo hinh khéng thé kiém chtng va phi dit ra c6 thé thiéu tién chi tra.

Treating behaviour data as enough for pricing. A driving score or mileage measures only part of the

risk. Without a large enough loss history, the model cannot be validated and the premium may not
cover the claims.

1.9. Thi truwong bio hiém Viét Nam — 1.9. The Vietnamese insurance market

Thi trudng bao hiém Viét Nam gém doanh nghiép bao hiém nhan tho va phi nhan tho,
doanh nghiép tai bao hiém, dai 1y va doanh nghiép mai gi6i (Luat Kinh doanh bao hiém,
Piéu 2 khoan 1). Bao hiém x4 hoi va bao hiém y té khong thuéc pham vi luat nay (Diéu 1
khoan 2). Quy mé thi truong thuong do bang tong doanh thu phi, tong chi trd quyén loi
va tong tai san. S6 vé doanh thu phi, chi tra quyén loi, tong tai san va GDP lay tir bao cdo
chinh thtrc ctia Cuc Thong ké. S6 vé nguoi tham gia bao hiém xa hoi, bao hiém y té va ty
1& bao phu bao hiém y té 14y tir bao céo ctia Bao hiém xa hoi Viét Nam.

The Vietnamese insurance market comprises life and non-life insurers, reinsurers, agents and
brokers (Law on Insurance Business, Article 2, clause 1). Social insurance and health insurance
fall outside this law (Article 1, clause 2) and are treated in a separate paragraph. Market size is

usually measured by gross premium written, benefits and claims paid, and total assets. Figures
on gross premium, benefits paid, total assets and GDP come from the official reports of the
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National Statistics Olffice. Figures on social insurance and health insurance enrolment and
health insurance coverage come from the reports of Vietnam Social Security.

Theo bao céo quy IV va ca nam 2025 ctiia Cuc Théng ké, cong bd thang 01/2026, tong
doanh thu phi bao hiém toan thi truong nam 2025 dat 237,2 nghin ty déng. Doanh thu phi
nhan tho 14 148,8 nghin ty dong va phi nhan tho 1a 88,4 nghin ty dong, cong lai ding
bang tong. Nam 2024 tong 1a 227,5 nghin ty déng, theo bao cao cong bd thang 01/2025.
Nam 2023 1a 227,1 nghin ty dong, theo bao céo quy IV va ca nim 2023 cong bd thang
12/2023. Hinh 1.4 thé hién ba nim téng doanh thu phi va co cu nhan tho, phi nhan tho
cua nam 2025.

According to the fourth-quarter and full-year 2025 report of the National Statistics Olffice,
published in January 2026, gross written premium for the whole market reached VND 237.2
trillion in 2025. Life premium was VND 148.8 trillion and non-life premium VND 88.4 trillion,
which add up exactly to the total. The 2024 total was VND 227.5 trillion, from the report
published in January 2025. The 2023 total was VND 227.1 trillion, from the report for the fourth
quarter and full year 2023, published in December 2023. Figure 1.4 shows the three totals and
the life and non-life split for 2025.

nghin ty dong

[ | Téng, chua tach
I Nbhan tho
[ Phinhén tho

227,1 227,5 237,2

2023 2024 2025

Hinh 1.4. Téng doanh thu phi bao hiém toan thi trudng 2023-2025, nghin ty dong. Cot 2025
tach phan nhén tho va phi nhan tho. Ngudn: Cuc Théng ké.
Figure 1.4. Gross written premium of the whole insurance market, 2023-2025, VND trillion. The 2025
column is split into life and non-life. Source: National Statistics Office.

Theo clng co quan, chi tra quyén loi bao hiém nam 2025 1a 91,8 nghin ty dong. Trong 9
thang dau nam 2026, chi tra 1a 77,9 nghin ty dong, theo bao cdo quy III va 9 thang cong
bb thang 10/2026. Tong tai san thi trudng dat 1.113,6 nghin ty dong & mdc cudi nam
2025 va 1.211,7 nghin ty dong & méc 9 thang nim 2026. Quy mdé GDP nim 2025 la
12.847,6 nghin ty dong, s6 udc tinh do Cuc Thong ké cong bd ngay 05/01/2026.

The same agency reports benefits and claims paid of VND 91.8 trillion in 2025. In the first nine

months of 2026, payments reached VND 77.9 trillion, from the third-quarter and nine-month
report published in October 2026. Total market assets stood at VND 1,113.6 trillion at the end of
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2025 and VND 1,211.7 trillion at the nine-month mark of 2026. GDP for 2025 was VND
12,847.6 trillion, an estimate published by the National Statistics Office on 5 January 2026.

Ty trong nhan tho 13 phan doanh thu phi do nghiép vu nhéan tho tao ra, tinh theo cong
thire (1.3):
The life share is the part of gross premium generated by life business, calculated by formula
(1.3):

Ty trong nhéin tho = Doanh thu phi nhan tho / Téng doanh thu phi (1.3)

Thay s6 nam 2025 vao cong thuc, ty trong nhan tho 1a 148,8 / 237,2, ty trong phi nhan
tho 1a 88,4 /237,2. Ty 1€ chi tra trén doanh thu phi 1a 91,8 / 237,2 cho ndm 2025 va 77,9 /
175,8 cho 9 thang nam 2026.

Substituting the 2025 figures, the life share is 148.8 / 237.2 and the non-life share is 88.4 / 237.2.
The ratio of benefits paid to gross premium is 91.8 / 237.2 for 2025 and 77.9 / 175.8 for the first
nine months of 2026.

def sv(x):
return f"{x:.1f}".replace(".", ", ")

NT 2025 = 148.8

PNT 2025 = 88.4

TONG 2025 = 237.2

CHI TRA 2025 = 91.8

TONG 9T = 175.8

CHI TRA 9T = 77.9

TL NT = NT 2025 / TONG_2025 * 100

TL PNT = PNT 2025 / TONG 2025 * 100

TL CT = CHI TRA 2025 / TONG 2025 * 100

TL CT9 = CHI TRA 9T / TONG 9T * 100

print ("Coéng nhé&n tho va phi nhédn tho 2025:", sv(NT 2025 + PNT 2025))
print ("Ty trong nhén tho 2025:", sv(TL NT) + "3%")
print ("Ty trong phi nhan tho 2025:", sv(TL_PNT) + "&")
print ("Chi trd trén phi, 2025:", sv(TL CT) + "%")
print ("Chi tra trén phi, 9T/2026:", sv(TL CT9) + "%")

Két qua chay / Output

Céng nhan tho va phi nhan tho 2025: 237,2
Ty trong nhan tho 2025: 62,7%

Ty trong phi nhé&n tho 2025: 37,3%

Chi tra trén phi, 2025: 38,7%

Chi tra trén phi, 9T/2026: 44,3%

Nhén tho chiém 62,7% doanh thu phi nim 2025 va phi nhan tho chiém 37,3%. Chi tra
quyén loi bang 38,7% doanh thu phi nim 2025 va 44,3% doanh thu phi 9 thang nim
2026. Hai ty 1¢ chi tra thudc hai ky khac nhau, nén khong doc chénh I¢ch gitta chung nhu
mot xu huéng. Mudn doc xu huéng, phai so cung ky, chang han 9 thang 2026 véi 9 thang
2025.

Life business accounts for 62.7% of gross premium in 2025 and non-life for 37.3%. Benefits paid
equal 38.7% of gross premium in 2025 and 44.3% of gross premium for the first nine months of
2026. The two payout ratios cover different periods, so the gap between them is not a trend. A
trend requires a like-for-like comparison, such as the first nine months of 2026 against the first
nine months of 2025.
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Nam 2025, tong doanh thu phi toan thi truong ting 4,0% so v&i nim 2024 theo Cuc
Théng ké. Khi néi vé toc do ting, phai dung ty 1¢ do co quan cong bd cung ky, vi s6 nim
trudc thudng dugc diéu chinh trong bio cio nim sau, nén tu chia hai tong cta hai 1an
cong bo c6 thé ra sb khac.

In 2025, gross written premium for the whole market rose 4.0% from 2024, according to the
National Statistics Office. When discussing growth, use the rate the agency publishes for the
same period. Prior-year figures are often revised in the following year's report, so dividing the
totals from two different publications can give a different result.

def sv(x):
return f"{x:.1f}".replace(".", ", ")

TONG 2024 = 227.5

TONG_2025 = 237.2

TANG_CONG BO = 4.0

print ("Chénh 1léch tuyét aé1i (nghin ty):", sv(TONG 2025 - TONG 2024))
print ("Ty 1é td&ng do co quan cbéng bb:", sv(TANG CONG BO) + "%")

Két qua chay / Output

Chénh léch tuyét dbéi (nghin ty): 9,7

)

Ty 1é& tdng do co quan céng bb: 4,0%

Bao hiém x3 hoi va bao hiém y té 14 hai ché do do Nha nudc t6 chirc, khong thudc pham
vi Luat Kinh doanh bao hiém. Theo Bdo hiém xi hdéi Viét Nam cong bd ngay
09/10/2026, dén hét thang 9/2026 ca nudc c6 22,64 triéu nguoi tham gia bao hiém xa hoi,
trong d6 20,05 triéu ngudi bat budc va 2,59 triéu nguoi ty nguyén. S6 ngudi tham gia bao
hiém y té 12 98,64 triéu nguoi ¢ cung mdc.

Social insurance and health insurance are state-run schemes and fall outside the Law on
Insurance Business. According to the Vietnam Social Security report published on 9 October
2026, by the end of September 2026 a total of 22.64 million people were enrolled in social

insurance, of whom 20.05 million were compulsory and 2.59 million voluntary. Enrolment in
health insurance stood at 98.64 million at the same point.

Ty 1& bao phu bao hiém y té 1a 95,16% dan s6 theo mdc 19/12/2025. Mot bao cao khac
ctia cung co quan ghi 91,4% dén hét thang 11/2025. Hai con s6 thudc hai mdc khac nhau
va khong dung dé tinh tc do ting.

The health insurance coverage rate was 95.16% of the population as at 19 December 2025. A

separate report from the same agency gives 91.4% up to the end of November 2025. The two
figures refer to different dates and are not used to calculate a growth rate.

Gach ngang nghia 1a chua c6 s da kiém cho 6 d6, va 6 d6 khong duoc suy ra tir s6 khac.
A dash means no verified figure exists for that cell, and the cell is not inferred from another
figure.

Chi tiéu (nghin ty dong) 9T/2026
Indicator (VND trillion) AS A0 ales IM/2026

Téng doanh thu phi

Gross written premium

227,1 227,5 237,2 175,8
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Chi tiéu (nghin ty dong) 9T/2026
Indicator (VND trillion) AS A0 ales IM/2026

Doanh thu phi nhan tho

. . — — 148,8 101,7
Life premium
Doan%l. thu phl phi nhan tho - B - "
Non-life premium
Chi tra quyén loi bao hiém
Benefits and claims paid 91,8 77,9
Tong tai san thi truong o B L1136 o117

Total market assets

GDP qudc gia (2025 1a s6 wdc
tinh) 10.221,8 11.511,9 12.847,6 —
National GDP (2025 is an estimate)

PHAI THUQC / MEMORISE — Tong doanh thu phi 2025 13 237,2 nghin ty ddng, nhan tho
148,8 va phi nhan tho 88,4. Doanh thu phi va chi tra 1a hai dong khac nhau. Chénh 1éch gitra
chung khong phai loi nhuén, vi con chi phi, du phong va thu nhap dau tu.

Gross premium in 2025 is VND 237.2 trillion, with life at 148.8 and non-life at 88.4. Premium and
claims paid are different flows. The gap between them is not profit, because expenses, reserves and
investment income also enter the result.

LOI HAY GAP / COMMON MISTAKE — Liy téng doanh thu phi 2025 chia tong 2024
rdi ghi két qua nhu ty 1& co quan cong bd. Hai tong nay 14 sé cong bd & hai thoi diém, s6 nam
trude co thé di duoc diéu chinh, nén két qua co thé 1éch véi ty 1é chinh thirc.

Dividing the 2025 gross premium by the 2024 figure and quoting the result as the agency's published
growth rate. The two totals come from different publication dates, and the earlier figure may have
been revised, so the result can differ from the official rate.

LOI HAY GAP / COMMON MISTAKE — So ty 18 chi tra ciia 9 thang 2026 véi ty 18 cia
ca nam 2025, nhu thé hai ky c6 cung do dai. Phép so sanh ding 14 cung ky, va tong doanh thu
phi toan thi truong khéng dugce nhdm voi doanh thu phi ciia mot doanh nghiép.

Comparing the nine-month 2026 payout ratio with the full-year 2025 ratio as if both covered the same
period. A valid comparison uses the same period, and the whole-market premium must not be
confused with the premium of a single insurer.

1.10. Doanh nghiép xuyén sudt: Cong ty Co phian Coéng nghé Bio hiém La
Chian — 1.10. The running case: La Chan Insurtech Joint Stock Company

Cong ty Co phan Cong nghé Bao hiém L4 Chan ¢ Thanh phé H6 Chi Minh, thanh 1ap
thang 3 nam 2024, c6 website lachan.vn. Tong giam ddc 1a Nguyén Minh Khéi, Giam
dbc san pham 1a Tran Bao Ngoc, chuyén vién dinh phi 1a Lé Thanh Tam.

La Chan Insurtech Joint Stock Company is based in Ho Chi Minh City, was founded in March

2024 and runs the website lachan.vn. Nguyén Minh Khéi is the General Director, Trdn Bdo
Ngoc the Product Director and Lé Thanh Tam the pricing specialist.
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La Chan 14 dai 1y bao hiém t6 chirc kiém nén tang cong nghé. Theo Luat Kinh doanh bao
hiém, dai 1y bao hiém 14 t6 chirc, c4 nhan duoc doanh nghiép bao hiém uy quyén trén co
s& hop dong dai 1y dé thyc hién hoat dong dai Iy (Piéu 124). Pai 1y duoc cung cip san
pham bao hiém trén moi trudng mang (Piéu 14 khoan 1 diém b). La Chan phan phdi san
pham cta Tong Cong ty Bao hiém Thinh An, doanh nghiép bao hiém phi nhan tho nhan
rtii ro. L4 Chin khong nhan rui ro; khoan chi tra boi thuong thudc trach nhiém caa Thinh
An, con La Chin dugce huong hoa hong dai 1y.

Ld Chan is an organisational insurance agent and a technology platform at once. Under the Law
on Insurance Business, an insurance agent is an organisation or individual authorised by an
insurer under an agency contract to carry out agency work (Article 124). An agent may offer
insurance products on the network (Article 14, clause 1, point b). La Chan distributes the

products of Thinh An, a non-life insurer that takes on the risk. La Chdn does not take on risk:
claims payments are Thinh An's responsibility, and La Chan receives agency commission.

Hoa hong ctia Xe Xanh 1a 10% phi bao hiém. Mtic nay bang tran t6i da ddi véi bao hiém
Xe co gi6i (trir trach nhiém dan sy cua chil xe) trong Thong tu 67/2023/TT-BTC, Piéu 51
khoan 3 muc 3.1; La Chan khong vuot trin nay.

Xe Xanh pays 10% of the premium as commission. That rate equals the maximum allowed for

motor vehicle insurance (excluding civil liability of vehicle owners) in Circular 67/2023/TT-
BTC, Article 51, clause 3, item 3.1; Ld Chan does not exceed that ceiling.

L4 Chén c6 ba san pham. Bang ghi loai hinh, d6i tuong, cach tinh phi, kénh ban va diém
cong nghé cua ting san pham.

Ld Chdn offers three products. The table records, for each one, the type, the target customers,
how the premium is set, the sales channel and the technology role.

Loai hinh va déi
twgng

Cach tinh phi Kénh ban Y nghia cong nghé

San phim

Product Pricing Channel Technology role
Type and target
Phi gdp trung binh
300.000 déng moi biém lai do bang
N : ndm-xe. Diém l4i cao cam bién dién thoai,
Bdo hiém xe may ty d 3 ohi. did hi thav déi th
A ) , , 11ha 01 th€o
Xe Xanh nguyén; chu xe may ;’;QC g'1avm P, dem Ung dung E h 'yth &
Ye Xanh Voluntary motorcycle thap bi ting cua L4 Chan anh vi thie te

Average gross premium Driving score from

insurance; La Chan's app
300,000 VND per phone sensors;
motorcycle owners i .
vehicle-year. High premium follows
driving scores pay less, actual behaviour

low scores pay more

Bao hiém surc khoe

phan tai nan theo Nhung trong  Tinh theo ngay hoat

3.000 dong cho mdi ung dung goi  dong, ghi nhén truc

Chuyén An n%ayA i d(ing; tat ngay-nguoi hoat dong  xe Xe Oi tiép trong tmg dung

Chuyén An Xe cong ngh¢ 3,000 VND per active Embedded in Priced by active day,
Hear.lth insurance for person-day the Xe Oi ride- = recorded directly in
accident cover by hailing app the app

active day, ride-
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Loai hinh va déi
tuong
Type and target

Cach tinh phi Kénh ban Y nghia cong nghé

Pricing Channel Technology role

San phim

Product

hailing drivers

SO tién bao hiem

Bao hiém tham sé  10.000.000 dong mdi Chi tra theo chi s6
do min cho laa ha; phi thudn 750.000 L4 Chin, v6i ~ d6 man, khong chy
dong xuan & tinh ddng, phi gop tu cach daily  giam dinh ton that

LiaMan  Vinh Long 1.000.000 dong m&i ha cua Thinh An  timg thira

Lua Man Parametric salinity Sum insured 10,000,000  Ld Chdn, as Pays on a salinity
cover for winter- VND per ha; net agent of Thinh  index, without waiting
spring rice in Vinh premium 750,000 VND,  An for loss assessment of
Long gross premium each field

1,000,000 VND per ha

Xe Xanh nam 2025 c¢6 20.000 nim-xe va 1.400 vu bdi thudng, boi thuong trung binh
3.000.000 dong mdi vu. Phu phi 12 30% va chi phi chiém 27% doanh thu phi. Tan suat
ton that bang s6 vu chia cho s6 nam-xe. Phi thuin bang tin suat nhan bdi thuong trung
binh; phi gdp bang phi thuan chia cho mét trir phu phi.

In 2025 Xe Xanh had 20,000 vehicle-years and 1,400 claims, with an average claim of 3,000,000
VND. The loading is 30% and expenses are 27% of premium income. Claim frequency is the

number of claims divided by vehicle-years. The net premium is frequency times average claim;
the gross premium is the net premium divided by one minus the loading.

nam xe = 20000

vu = 1400

bt tb = 3000000
phu phi = 0.30

ty le cp = 0.27

def vn (x):
return f"{x:,.0f}".replace(",", ".")

tan suat = vu / nam xe

phi thuan = tan suat * bt tb

phi gop = phi thuan / (1 - phu phi)

doanh thu = nam xe * phi gop

boi thuong = vu * bt tb

ty le bt = boi thuong / doanh thu

ty le kh = ty le bt + ty le cp

print ("Tan suédt tdén thit:", f"{tan suat:.0%}")
print ("Phi thudn (dbng/ndm-xe):", vn(phi thuan))
print ("Phi gbép (ddng/ndm-xe):", vn (phi gop))
print ("Doanh thu phi (ddng):", vn(doanh thu))
print ("Béi thudng (déng):", vn(boi_ thuong))
print ("Ty 1é& bdi thudng:", f"{ty le bt:.0%}")
print ("Ty 1& chi phi:", f"{ty le cp:.0%}")
print ("Ty 1& két hogp:", f"{ty le kh:.0%}")

o
°
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Két qua chay / Output

Tan sudt tdn thit: 7%

Phi thudn (ddng/ndm-xe): 210.000
Phi gép (ddng/ndm-xe): 300.000
Doanh thu phi (déng): 6.000.000.000
Boi thudng (ddng): 4.200.000.000
Ty 1& bdi thudng: 70%

Ty 1& chi phi: 27%

Ty 1& két hop: 97%

Ty 1¢ bdi thuong 1a bdi thuong chia cho doanh thu phi, & day 70%. Ty 18 két hop cong ty
1¢ bdi thudng véi ty 1¢ chi phi theo cong thirc (1.4):

The loss ratio is claims divided by premium income, here 70%. The combined ratio adds the loss
ratio to the expense ratio, as in formula (1.4):

Ty 18 két hop = Ty 18 bdi thuwong + T 1¢ chi phi (1.4)

Vi Xe Xanh, 70% cong 27% bang 97%. Phan 3% con lai ciia doanh thu phi 1a phan i
tir hoat dong bao hiém trude khi tinh thu nhap tir dau tu. Ty 18 két hop 1a chi sé doc
nhanh cho biét san pham c6 dang ty tra chi phi hay khong.

For Xe Xanh, 70% plus 27% gives 97%. The remaining 3% of premium income is the

underwriting margin before investment income. The combined ratio is a quick check on whether
a product pays its own costs.

Chuyén An tinh theo ngay. Vé&i 1.200.000 ngay-nguoi hoat dong trong nim va 3.000
d6ng mdi ngay, doanh thu phi 13 3.600.000.000 dong. Bdi thudng chiém 60% doanh thu,
tire 2.160.000.000 dong. C6 4.000 tai xé binh quan trong nam.

Chuyén An is priced by day. With 1,200,000 active person-days in the year at 3,000 VND each,
premium income is 3,600,000,000 VND. Claims take 60% of income, that is 2,160,000,000 VND.
The average number of drivers in the year is 4,000.

ngay nguoi = 1200000
gia ngay = 3000

ty le bt = 0.60

tai xe = 4000

def vn (x):
return f"{x:,.0f}".replace(",", ".")

doanh thu = ngay nguoi * gia ngay
boi thuong = doanh thu * ty le bt
phi tai xe = doanh thu / tai xe

print ("Doanh thu phi (ddng):", vn(doanh thu))
print ("Bdi thudng 60% (ddng):", vn (boi thuong))
print ("Phi binh quan mbi tai x& (déng/n3m):", vn(phi tai xe))

Két qua chay / Output

Doanh thu phi (déng): 3.600.000.000
Boi thudng 60% (ddng): 2.160.000.000
Phi binh quin mdi tai x& (ddng/nidm): 900.000

Lua Min chi tra khi 6 man vuot ngudng trong vu. S6 tién bao hiém 1a 10.000.000 dong
mdi ha. Néu chi s6 do dugc c6 it nhat 20 ngay man, chi tra 25%; tir 30 ngay, chi tra 50%;
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tir 40 ngay, chi tra 100%. San pham khong chd giam dinh ting thira rudng. Cach do phi
thuan tir lich sir va cach kiém tra chi tra theo chi s6 s& duoc tinh ¢ chuong sau.

Lua Man pays when salinity exceeds a threshold during the season. The sum insured is
10,000,000 VND per hectare. If the measured index shows at least 20 salty days, the payment is
25%, from 30 days, 50%, from 40 days, 100%. The product does not wait for a field-by-field loss
assessment. How the net premium is set from history, and how the index-based payment is
checked, are calculated in a later chapter.

Bang thuét ngiv — Glossary

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

T6 chirc, ca nhan giao két hgp dong va dong
X o : hi bao hiém.
bén mua bao hiém policyholder p o
The person or organisation that enters the contract
and pays the premium.

Chuyén phan ton that tai chinh cho bén khac,
chuyén giao rui ro risk transfer thl?oing qua hop qong 51 Lt
Shifting the financial burden of a loss to another

party, usually through an insurance contract.

Nguyén tic chia phin bdi thuong giita cac

, , o nh nghi€p cung nhan mét rui ro.

dong gop contribution doa . g. P (?u g. 4 (j) futro ,
The principle of sharing a claim among insurers
that cover the same risk.

Lam giam tan suit hodc mirc do ton that,
. 2 S nhung khong loai bo hét rui ro.
glam thiéu mitigation ) ] .
Lowering the frequency or severity of loss without
removing the risk entirely.

Thoa thuan theo d6 bén mua dong phi, doanh
nghiép bdi thuong khi ¢ su kién bao hiém.

hop dong bao hiém insurance contract An agreement under which the buyer pays a
premium and the insurer pays when an insured
event occurs.

Ung dung cong ngh¢ s6, dit lidu va Al vao

thiét ké, phan phdi va giai quyét boi thudng
insurtech insurtech bao hiém.

Digital technology, data and Al applied to how

insurance is designed, sold and claimed.

Quy m6 thiét hai tai chinh ctia mét 1an t6n that
muc do severity khi xay ra.

The financial size of one loss when it occurs.
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Thuéat ngir

Term (Vietnamese)

4

Tiéng Anh

English

Giai thich ngin
Short definition

né tranh

nguoi dugc bao hiém

nguoi thu huéng

phi bao hiém

quyen lgi c6 thé
duogc bao hiém

rui ro

rui ro co ban

rui ro dau co

rui ro riéng biét

avoidance

insured

beneficiary

premium

insurable interest

risk

fundamental risk

speculative risk

particular risk

Khong tham gia hoat dong c6 ruii ro, nén tén
that khong phat sinh.

Not taking part in the risky activity, so the loss
never arises.

T6 chirc, ca nhan c6 tai san, trach nhiém, stc
khoe, tinh mang hodc l¢i ich kinh té dugc bao
hiém.

The person or organisation whose property,
liability, health, life or economic interest is
insured.

Tb chirc, ca nhan duoc chi dinh nhan tién bao
hiém theo hop dong.

The person or organisation designated to receive
the insurance money under the contract.

Khoan tién bén mua dong cho doanh nghiép
béo hiém theo luat hodc thoa thuan.

The sum the buyer pays the insurer, as set by law
or the contract.

Quyén lgi hop phap cua bén mua ddi véi doi
tugng bao hiém; Piéu 34 va Piéu 44 quy dinh
diéu kién ting loai.

A lawful interest of the buyer in the insured
subject; Articles 34 and 44 set the conditions for
each type.

Kha ning xay ra ton that hoic két qua khac
v6i ky vong, ¢ thé do bang tan suat va mirc
do.

The possibility of a loss, or of a result different
from what is expected.

Rui ro tac dong t61 mot nhoém 16n nguoi hodc
tai san cung lic, nhu thién tai, dich bénh.

A risk that affects a large group of people or
property at once, such as a natural disaster.

Riii ro c6 ca kha ning 16 1an kha ning 13i, nhu
dau tu ching khoan.

A risk with both a chance of loss and a chance of
gain, such as buying shares.

Rui ro chi tac dong t61 mot ca nhan hoac méot
tai san cu thé.

A risk that affects only one person or one specific
item of property.
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Rui ro chi c¢6 kha ning gay ton that, khéng c6
kha néng sinh loi.

A risk that can only produce a loss, with no chance
of gain.

rtii ro thuan tay pure risk

S tién céac bén thoa thuan dé bao hiém cho tai
san va thiét hai; Diéu 45 quy dinh.
The amount the parties agree to insure property or

sO tién bao hiém sum insured
loss for, Article 45 sets it out.

Su kién khach quan theo thoa thuan hoac quy

dinh phép luat, khi xay ra thi phai bdi thuong,
su kién bao hiém insured event tra tién bao hiém.

An objective event, agreed or set by law, whose

occurrence obliges the insurer to pay.

S6 lan ton that xay ra trong mot khoang thoi
s ian nhat dinh.
tan suat frequency & T , ,
The number of times a loss occurs in a given
period.

Quyén ctia doanh nghiép bao hiém ding vao
vi tri ngudi duge bdi thuong dé doi bén gay
thé quyén subrogation thit hai.
The insurer's right to step into the insured's

position and claim against the party that caused
the loss.

Su giam st v tai san, thu nhap, stc khoe
hodc tinh mang do mot sy kién gay ra.
A reduction in property, income, health or life

ton that loss

caused by an event.

Tich cua tAn suit va murc d9, 1a tdn that trung
2 A1 binh tinh trén dai han.
ton that ky vong expected loss D )
The product of frequency and severity, the average

loss over the long run.

. . Giit lai ri ro va tu chi tra ton that khi xay ra.
tu chiu retention , _ . ,
Keeping the risk and paying any loss oneself.

Lbi hay gip — Common mistakes

LOI HAY GAP / COMMON MISTAKE — Ghi ring rui ro dau co chi gy thiét hai. Rui ro
dau co con co6 kha ning sinh 1oi; bao hiém thudng chi nhan rui ro thuan ty, tic chi co hai két
qua 13 ton thit hodc khong ton thét.

Writing that a speculative risk only causes loss. Speculative risk can also bring gain, insurance
usually accepts only pure risk, where the outcomes are loss or no loss.
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LOI HAY GAP / COMMON MISTAKE — Coi viéc khong di xe may dé tranh tai nan 13 tur
chiu. D6 13 né tranh, vi bo hian hoat dong c6 riii ro. Ty chiu 1a giit rai ro va ty tra ton that khi
xay ra.

Calling a decision not to ride a motorbike retention. That is avoidance, because the risky activity is
dropped entirely. Retention means keeping the risk and paying any loss oneself.

LOI HAY GAP / COMMON MISTAKE — Tinh tén tht ky vong bang cach cong tin suit
v6i mutrc d. Hai dai lugng phai nhan voi nhau: ton that ky vong 1a tich cua tin sudt va mirc
dd, cong thuc (1.1).

Adding frequency to severity to get expected loss. The two must be multiplied: expected loss is the
product of frequency and severity, formula (1.1).

LOI HAY GAP / COMMON MISTAKE — Pong nhit ngudi duoc bao hiém véi ngudi
dong phi hodc ngudi nhan tién. Bén mua bao hiém dong phi, ngudi duge bao hiém 1a ddi
tuong gap rai ro, con ngudi thy hudng nhan tién va c6 thé 1a ngudi thir ba.

Treating the insured as the one who always pays the premium, or always receives the money. The
policyholder pays the premium, the insured is the exposed subject, and the beneficiary receives the
money, possibly a third party.

LOI HAY GAP / COMMON MISTAKE — Cho rang trung thuc tuyét dbi chi rang budc
bén mua, nén chi can tra 16 dang cau dugc hoi. Diéu 16 khoan 1 budc cac bén déu phai cung
cAp thong tin va thuc hién quyén, nghia vy mot cach trung thuc nhét.

Assuming utmost good faith binds only the buyer, so a correct answer to each question is enough.
Article 16(1) binds both parties to provide information and act with utmost honesty.

LOI HAY GAP / COMMON MISTAKE — Lin thé quyén vé6i dong gop. Thé quyén cho
doanh nghiép doi ngudi gay thiét hai sau khi boi thuong (Diéu 16 khoan 4); dong gbp chia
phan bdi thudng giita cac doanh nghiép cting nhan mot rui ro.

Mixing up subrogation with contribution. Subrogation lets the insurer pursue the party that caused the
loss (Article 16(4)), contribution splits the claim among insurers covering the same risk.

LOI HAY GAP / COMMON MISTAKE — Xép BHXH va BHYT vao bao hiém thwong
mai theo Luat KDBH. Piéu 1 khoan 2 loai trir bao hiém x4 hoi, bao hiém y té khoi luat nay vi
Nha nude thye hién ching khong mang tinh kinh doanh.

Treating social and health insurance as commercial insurance under the Insurance Business Law.
Article 1(2) excludes them, since the State runs them on a non-business basis.

LOI HAY GAP / COMMON MISTAKE — Coi insurtech 1a mot loai doanh nghiép bao
hiém riéng. Insurtech 13 cach dung cong nghé trong chudi gia tri; bén chap nhan rui ro van la
doanh nghiép bao hiém theo Piéu 4 khoan 2.

Treating insurtech as a separate type of insurer. Insurtech is technology applied along the value
chain, the party accepting risk is still an insurer under Article 4(2).

LOI HAY GAP / COMMON MISTAKE — Lin ty trong véi ting truong. Ty trong 1a phan
clia mot nhom trén tong tai cing thoi diém, cong thire (1.3); ting trudng 13 mirc thay ddi so
v6i ky trude, phai so trén ciing mot gde sb lidu.

Mixing up market share with growth. Share is one group's part of the total at one date, formula (1.3);
growth is the change from the previous period, measured on the same base.
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1.11. Bai tap van dung ¢6 loi gidi — Applied exercises with solutions

Bai 1. Ton that ky vong va ty 18 két hop ciia Xe Xanh — Exercise 1. Expected loss and
combined ratio of Xe Xanh

Xe Xanh ciia L4 Chén ndm 2025 c6 20.000 nim-xe dugc bao hiém va 1.400 vy boi
thudng, boi thudng binh quan 3.000.000 déng mdi vu. Phu phi bang 30% phi gop. Tong
doanh thu phi 6.000.000.000 dong, tong bdi thudng 4.200.000.000 ddng, chi phi bang
27% doanh thu phi. Tinh tin suét, ton that ky vong mdi nam-xe, phi gop, ty 1 bdi thudong
va ty 1& két hop.

In 2025 Xe Xanh of Ld Chdn insured 20,000 vehicle-years and paid 1,400 claims, with an
average claim of VND 3,000,000. The loading is 30% of the gross premium. Total premium was
VND 6,000,000,000, total claims VND 4,200,000,000, and expenses 27% of premium. Calculate

the frequency, the expected loss per vehicle-year, the gross premium, the loss ratio and the
combined ratio.

1. Tan suét = s6 vy / s6 ndm-xe = 1.400 / 20.000 = 0,07, tirc 7%.
Frequency = claims / vehicle-years = 1,400/ 20,000 = 0.07, or 7%.

2. Ton that ky vong = tan suat * mic do = 0,07 * 3.000.000 = 210.000 déng mdi nam-
xe; day 1a phi thuan.
Expected loss = frequency * severity = 0.07 * 3,000,000 = VND 210,000 per vehicle-year,
this is the net premium.

3. Phi gdp = phi thuan / (1 — ty 1€ phu phi) =210.000 / (1 — 0,30) = 300.000 déng moi
nam-xe.
Gross premium = net premium / (I — loading ratio) = 210,000/ (1 — 0.30) = VND 300,000
per vehicle-year.

4. Kiém tra: 20.000 * 300.000 = 6.000.000.000 dong, khép tong doanh thu phi.
Check: 20,000 * 300,000 = VND 6,000,000,000, which matches the total premium.

5. Ty 1& bdi thuong = 4.200.000.000 / 6.000.000.000 = 70%.
Loss ratio = 4,200,000,000 / 6,000,000,000 = 70%.

6. Ty 1& két hop = ty 18 bdi thuong + ty 1& chi phi = 70% + 27% = 97%. Dudi 100%
nghia 1a phi thu du tra bdi thuong va chi phi trudc khi tinh thu nhap dau tu.
Combined ratio = loss ratio + expense ratio = 70% + 27% = 97%. A ratio under 100%
means premiums cover claims and expenses before investment income.

Bai 2. Boi thuong khi hai hgp dong ciing bio vé mét chiéc xe — Exercise 2. Claim
settlement when two policies cover one motorbike

Chiéc xe may tri gid 60.000.000 dong dugc bao hiém bang hai hgp dong cho cing mot
rii ro: hop dong Xe Xanh, Tong Cong ty Bao hiém Thinh An nhén rii ro, s tién bao
hiém 60.000.000 dong; hop ddng thtr hai ctua doanh nghiép khac, sé tién bao hiém
40.000.000 dong. Xe hong véi thiét hai thuc t& 30.000.000 dong. Hai hop dong khong c6
thoa thuan nao khac vé cach bdi thudng. Tinh sb tién mdi bén phai tra néu mdi hop dong
tra du, va sb tién khi bdi thuong theo dong gop (ty 1& sb tién bao hiém). Giai thich vi sao
téng boi thuong khong dugc vuot thi¢t hai.
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A motorbike worth VND 60,000,000 is insured by two policies against the same risk: a Xe Xanh
policy, risk borne by Thinh An, with a sum insured of VND 60,000,000, and a second policy from
another insurer with a sum insured of VND 40,000,000. The bike suffers an actual loss of VND
30,000,000. Neither policy has any other agreement on settlement. Calculate what each insurer

pays if each policy pays in full, and what each pays under pro-rata contribution by sum insured.
Explain why the total payment must not exceed the loss.

1. Tong sd tién bao hiém = 60.000.000 + 40.000.000 = 100.000.000 ddng, vuot gia tri xe
60.000.000 déng; day 1a bao hiém tring.
Total sum insured = 60,000,000 + 40,000,000 = VND 100,000,000, above the bike's value
of VND 60,000,000, this is double insurance.

2. Néu mdi hop ddng tra du: 30.000.000 + 30.000.000 = 60.000.000 dong, gap doi thiét
hai, trai nguyén tic bodi thuong (Diéu 16 khoan 3).
If each policy paid in full: VND 30,000,000 + VND 30,000,000 = VND 60,000,000, twice
the loss, which breaks the indemnity principle (Article 16(3)).

3. Bi thudng theo dong gop, chia theo ty 1€ s6 tién bao hiém: Xe Xanh 60% *
30.000.000 = 18.000.000 dong; hop ddng kia 40% * 30.000.000 = 12.000.000 dong.

Pro-rata contribution by sum insured: Xe Xanh 60% * 30,000,000 = VND 18,000,000, the
other policy 40% * 30,000,000 = VND 12,000,000.

4. Kiém tra: 18.000.000 + 12.000.000 = 30.000.000 dong, bang thiét hai thuc té, khong
vuot thiét hai.

Check: VND 18,000,000 + VND 12,000,000 = VND 30,000,000, equal to the actual loss and
not above it.

Bai 3. Ty trong phi nhan tho trong tong doanh thu phi 2025 — Exercise 3. Life share
of total premium in 2025

Bio céo théng ké quy 1V/2025 (s6 liéu Pa kiém) ghi tong doanh thu phi bao hiém ca thi
truong nam 2025 14 237,2 nghin ty dong, trong d6 phi bao hiém nhan tho 1a 148,8 nghin
ty dong. Tinh phi phi nhan tho, ty trong nhan tho trong tong phi, va ty trong nhan tho néu
phi nhén tho ting thém 10 nghin ty dong, phi phi nhan tho giit nguyén.

The Q4 2025 statistical report (verified figures) gives total gross premium of the whole
insurance market in 2025 as VND 237.2 trillion, of which life premium was VND 148.8 trillion.

Calculate the non-life premium, the life share of total premium, and the life share if life premium
rises by VND 10 trillion while non-life premium stays unchanged.

1. Phi phi nhan tho = 237,2 — 148,8 = 88,4 nghin ty déng.
Non-life premium = 237.2 — 148.8 = VND 88.4 trillion.

2. Ty trong nhan tho = 148,8 / 237,2 = 0,6273, tic 62,7%; ty trong phi nhan tho 1a
37,3%.
Life share = 148.8 /237.2 = 0.6273, or 62.7%, non-life share is 37.3%.

3. Khi phi nhéan tho tang 10: téng 1a 247,2; phi nhan tho 1a 158,8; ty trong 158,8 / 247,2
=0,6424, tac 64,2%.

With life premium up by 10: total 247.2; life premium 158.8; life share 158.8/247.2 =
0.6424, or 64.2%.
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4. Ty trong nhan tho ting khoang 1,5 diém phan tram (64,2% — 62,7%).
The life share rises by about 1.5 percentage points (64.2% — 62.7%).

1.12. Cau hoi tuy luan va dan y tra l0i — Essay questions and answer outlines

Céu 1. Phan biét riii ro thuiin tiy véi rii ro dau co, va rii ro co ban véi rii ro riéng
biét. Néu vai tro ciia tan suat va mirc d ton that khi danh gia rii ro.

Question 1. Distinguish pure risk from speculative risk, and fundamental risk from particular
risk. Explain the role of loss frequency and loss severity in assessing risk.

« Rui ro thuan tiy chi c6 hai kha nang 13 ton that hodc khong ton that. Rui ro dau co co
thé dem lai loi nhudn, nén bao hiém thuong chi nhan rii ro thuan tay.

Pure risk has only two outcomes, loss or no loss. Speculative risk can produce a gain, so
insurance normally covers only pure risk.

« Rui ro co ban tac dong dén ca cong dong, nhu thién tai hay dich bénh. Rui ro riéng
biét chi tac dong dén mot ca nhan hodc mot to chirc.

Fundamental risk affects a whole community, such as a natural disaster or an epidemic.
Particular risk affects one person or one organisation.

« Tan suét 1a s6 1an ton that trong mot ky. Muc d6 1a gia tri thiét hai ctia moi lan ton that.
Frequency is the number of losses in a period. Severity is the value of the damage in each
loss.

« Ton that ky vong = tan suat * mic do. Vi du Xe Xanh: 0,07 * 3.000.000 = 210.000
d6ng mdi nam-xe.

Expected loss = frequency * severity. Example, Xe Xanh: 0.07 * 3,000,000 = VND 210,000
per vehicle-year.

« Hai riii ro cung ton that ky vong c6 thé can cach quan tri khac nhau: tin suét cao, mirc
d6 thap (xe may va cham nhe) va tin suét thap, mtc d6 cao (chay nha xudng).

Two risks with the same expected loss may need different management: high frequency with
low severity (minor motorbike collisions) and low frequency with high severity (factory fire).

Céu 2. Trinh bay bon cach quan tri riii ro va vi tri ciia bao hiém trong d6. Giai thich
vi sa0 bao hiém la co ché chuyén giao va phan tin rii ro.
Question 2. Describe the four ways of managing risk and the place of insurance among them.
Explain why insurance is a mechanism for transferring and pooling risk.
« Né tranh: khong tham gia hoat dong c6 rui ro, vi du khong ding xe may dé tranh tai
nan xe.
Avoidance: not taking part in the risky activity, for example not using a motorbike to avoid
road accidents.
« Giam thiéu: giam tan suat hodc mirc do ton that bang bién phap phong ngira, nhu
phanh an toan, camera, hé thong chira chay.
Reduction: lowering the frequency or severity of loss through prevention, such as safety
brakes, cameras or fire systems.
« Ty chiu: gitr lai rai ro va tu tra ton that, thuong véi ton that nho hoic khi cé quy du
phong.
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Retention: keeping the risk and paying the loss oneself, usually for small losses or when a
reserve fund exists.

« Chuyén giao: bao hiém chuyén ton that tai chinh ctia ngudi mua sang doanh nghiép
bao hiém.
Transfer: insurance shifts the financial loss of the buyer to the insurer.

« Phan tan: nhiéu nguoi dong phi vao mot quy chung, ngudi gap ton that duoc boi
thuong tir quy d6. Quy luat sé 16n giup quy 6n dinh khi s6 nguoi tham gia da 16n.
Pooling: many people pay premiums into a common fund from which the few who suffer

losses are compensated. The law of large numbers keeps the fund stable when enough people
take part.

Céu 3. Néu bon nguyén tic sau trong Luit Kinh doanh bao hiém, mdi nguyén tic
kém mot vi du: trung thue tuyét doi, quyén lgi cé thé dwoe bao hiém, bdi thwong,
thé quyén. Néu pham vi khong ap dung thé quyén.
Question 3. Explain four principles of the Law on Insurance Business, each with an example:
utmost good faith, insurable interest, indemnity and subrogation. State where subrogation does
not apply.
« Trung thuc tuyét d6i (Piéu 16 khoan 1): cac bén cung cap thong tin trung thyuc nhat.
Vi duy: ké khai sai tinh trang strc khoe khi mua bao hiém sirc khoe.
Utmost good faith (Article 16(1)): the parties provide the most honest information. Example:
misstating one's health status when buying health insurance.

* Quyén loi ¢6 thé duoc bao hiém (Diéu 16 khoan 2): bén mua phai c6 quyén loi phu
hop véi loai hop dong. Ngudi khong c6 loi ich gi v6i chiée xe ctia nguoi khac khong
dugc mua bao hiém cho xe do.

Insurable interest (Article 16(2)): the policyholder must have an interest suited to the type of
policy. A person with no interest in someone else's motorbike cannot insure it.

« B6i thuong (Piéu 16 khoan 3): s6 tién nhan khong vuot thiét hai thyc té, trir khi co
thoa thuan khac. Vi du: chiéc xe hong 30.000.000 dong thi khong duoc nhan qua
30.000.000 dong tir mot hop dong.

Indemnity (Article 16(3)): the payment does not exceed the actual loss unless the contract
says otherwise. Example: a motorbike loss of VND 30,000,000 cannot be paid above VND
30,000,000 under one policy.

« Thé quyén (Piéu 16 khoan 4): nguoi duogc bao hiém chuyén cho doanh nghiép bao
hiém quyén doi nguoi thir ba gay thiét hai, trong pham vi tién bdi thuong. Vi du: doi
bén gy tai nan sau khi di dugc bdi thuong.

Subrogation (Article 16(4)): the insured transfers to the insurer the right to recover from a
third party who caused the damage, up to the amount paid. Example: recovering from the
driver at fault after the claim is paid.

« Nguyén tic thé quyén khong ap dung cho hop dong bao hiém nhan tho va hop dong
bao hiém strc khoe (Piéu 16 khoan 4).

Subrogation does not apply to life insurance and health insurance contracts (Article 16(4)).
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1.13. Cau héi tric nghiém — Multiple-choice questions

1. Theo Diéu 7 khoan 1 Luat Kinh doanh bao hiém, loai hinh nao KHONG thudc cac loai
hinh bao hiém?
Under Article 7(1) of the Law on Insurance Business, which type is NOT a type of insurance?
A. Béo hiém nhan tho / Life insurance
B. Bao hiém xa hoi / Social insurance
C. Bao hiém strc khde / Health insurance
D. Bao hiém phi nhan tho / Non-life insurance

2. Ton that ky vong ciia mot nim-xe duoc tinh bang gi?
How is the expected loss per vehicle-year calculated?
A. Tong tién bdi thuong da tra trong nam | Total claims paid in the year
B. S6 vu ton that 16n nhat trong mot nam / The largest number of claims in a year

C. Tan suat nhan voi muc do ton that trung binh / Frequency multiplied by average
severity

D. Phi gop trur di chi phi quan ly / Gross premium minus management expenses

3. Theo s6 liéu D4 kiém, tong doanh thu phi bao hiém ca thi trudng nam 2025 13 bao
nhiéu?
According to verified figures, what was the total premium of the whole insurance market in
2025?

A. 148,8 nghin ty ddng / VND 148.8 trillion
B. 227,5 nghin ty déng / VND 227.5 trillion
C. 88,4 nghin ty dong / VND 88.4 trillion

D. 237,2 nghin ty dong / VND 237.2 trillion

4. Theo Piéu 16 khoan 1 Luét Kinh doanh bao hiém, nguyén tic ndo yéu ciu cac bén

cung cap thong tin trung thuc nhat?
Under Article 16(1) of the Law on Insurance Business, which principle requires the parties
to give the most honest information?

A. Nguyén tic trung thuc tuyét ddi / Principle of utmost good faith

B. Nguyén tic bdi thudng ton that / Principle of indemnity for loss

C. Nguyén tic thé quyén chuyén giao / Principle of subrogation transfer

D. Nguyén tic rui ro ngau nhién / Principle of fortuitous risk
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5. Mua hop dong bao hiém dé chuyén ton thét tai chinh cho doanh nghiép bao hiém 13
bién phap nao cta quan tri rui ro?
Buying an insurance policy to shift the financial loss to an insurer is which risk management
method?
A. N¢ tranh: khong tham gia hoat dong c6 rii ro / Avoidance: not taking part in the
risky activity
B. Ty chiu: giit lai va ty tra ton thit / Retention: keeping the loss and paying it oneself
C. Chuyén giao: chuyén ton thét tai chinh sang bén khac / Transfer: shifting the
financial loss to another party
D. Giam thiéu: giam tan suat hodc muc d6 ton that / Reduction: lowering loss
[frequency or severity

6. Ngudi mua bao hiém cho chiéc xe ciia nguoi khac, du khong cé loi ich gi véi chiée xe,
vi pham nguyén tic nao?
A buyer insures someone else's motorbike with no interest in it. Which principle is breached?
A. Nguyén tic quyén loi c6 thé dugc bao hiém / Principle of insurable interest
B. Nguyén tic thé quyén doi ngudi thit ba / Principle of subrogation against third
parties
C. Nguyén tic nguyén nhan tryc tiép / Principle of proximate cause
D. Nguyén tic dong gop theo s tién bao hiém / Principle of contribution by sum
insured

7. Theo Luét Kinh doanh bao hiém, Xe Xanh (bao hiém xe mdy) thudc nhoém nio?
Under the Law on Insurance Business, which group does Xe Xanh (motorbike insurance)
belong to?

A. Bao hiém tu nguyén, khong thudc danh myc bt budc Voluntary insurance, not
on the compulsory list

B. Bao hiém bt budc trach nhiém déan sy cta chit xe /| Compulsory third-party
liability insurance for vehicle owners

C. Bao hiém xa hoi bat budc theo Luat BHXH / Compulsory social insurance under
the Social Insurance Law

D. Bao hiém y té toan dan theo Luat BHYT / Universal health insurance under the
Health Insurance Law

8. Theo Piéu 4 khoan 26 Luat Kinh doanh bao hiém, ngudi thy hudng 13 ai?
Under Article 4(26) of the Law on Insurance Business, who is the beneficiary?
A. Ngudi dong phi bao hiém cho doanh nghiép / The person who pays premiums to
the insurer
B. Nguoi c6 tai san hodc tinh mang dugc bao hiém / The person whose property or
life is insured
C. Doanh nghiép nhéan rii ro va tra tién bao hiém / The insurer that accepts the risk
and pays the benefit

D. Ngudi dugc chi dinh nhan tién bao hiém / The party designated to receive the
insurance money
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Chuong 2. Pinh phi bio hiém va nén tang dinh lwong — Chaprer

2. Insurance pricing and quantitative foundations

Muc tiéu chwong — Chapter objectives

« Tinh tan suat, mic do va ton that ky vong tir sd liéu danh muc; ap dung quy luat s6 16n
va phan phdi Poisson cho sb vy ton that.
Calculate frequency, severity and expected loss from portfolio data; apply the law of large
numbers and the Poisson distribution to the number of claims.

« Tach phi thuan, phu phi va phi gop; xac dinh ty 18 boi thudng, ty 1¢ chi phi va ty 18 két
hop ctia mgt danh muc.
Separate pure premium, loading and gross premium; determine the loss ratio, expense ratio
and combined ratio of a portfolio.

« Xy dung phi theo nhém rui ro bang hé so relativity; tinh phi thuan tir ky nhan tho tir
bang tir vong.
Build risk-classified premiums with relativities, compute the net premium for term life
insurance from a mortality table.

« Tinh dy phong nghiép vu, phan giir lai theo tai bao hiém ty 1¢ va vuot mirc, va bién
kha nang thanh toan.

Compute technical reserves, the retained share under proportional and excess-of-loss
reinsurance, and the solvency margin.

2.1. XAc suat ton that, tan suat, mirc dd va ton that ky vong — 2.1. Loss
probability, frequency, severity and expected loss

Xéc suét ton that 1a kha niang mot don vi dugc bao hiém gip ton that trong mot ky,
thuong 13 mot nim. Voi mot chiée xe mdy, d6 1a kha ning trong nim d6 xe bi va cham,
chay hodc mét trom. Khong ai do truc tiép xac suat dy. Ngudoi dinh phi ude lugng né tir
s liéu qua kh.

The loss probability is the chance that one insured unit suffers a loss in a period, usually one
vear. For a motorbike, it is the chance that the bike is in a collision, catches fire or is stolen

during that year. Nobody observes this probability directly. The pricing actuary estimates it from
past data.

Doanh nghiép bao hiém dinh phi tir hai dai luong do duoc 13 tan sudt va mirc d6. Tan suét
1a s6 vu ton that trén mdi don vi phoi nhiém. Pon vi phoi nhiém phu thudc nghiép vu; véi
Xe Xanh 13 nim-xe, tic mot chiéc xe dugc bao hiém trong mot nam. Mirc do 1a sb tién
bdi thudng binh quan cho mot vu.

An insurer prices from two quantities measured from data: frequency and severity. Frequency is
the number of claims per unit of exposure. The exposure unit depends on the line of business.
For Xe Xanh it is the vehicle-year, one motorbike insured for one year. Severity is the average
amount paid per claim.

f=N/E (2.1)
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Trong cong thirc (2.1), N 14 s6 vu, E 1a s nim-xe phoi nhiém va f 13 tan suat. Ton that ky
vong trén mdt nam-xe dugc tinh theo cong thue (2.2), voi s 1a mac do.

In formula (2.1), N is the number of claims, E is the number of vehicle-years of exposure and f'is
the frequency. Expected loss per vehicle-year follows from formula (2.2), where s is the severity.

E(L)=fxs (2.2)

Xe Xanh ghi nhan 1.400 vu trén 20.000 nim-xe trong nim 2025. Tan suat & 1.400 chia
20.000, bang 7%. Boi thudng binh quan 1 3.000.000 ¢ mdi vy. Ton that ky vong 1a 7%
nhan 3.000.000 d, bang 210.000 ¢ cho mdi nim-xe. Tong bdi thuong 1a 1.400 nhan
3.000.000 d, bang 4.200.000.000 d; chia cho 20.000 nim-xe ciing ra 210.000 d.

Xe Xanh recorded 1,400 claims on 20,000 vehicle-years in 2025. The frequency is 1,400 divided
by 20,000, which is 7%. The average claim paid is 3,000,000 VND. The expected loss is 7%
times 3,000,000 VND, or 210,000 VND per vehicle-year. Total claims paid come to 1,400 times
3,000,000 VND, or 4,200,000,000 VND. Dividing that by 20,000 vehicle-years gives the same
210,000 VND.

PHAI THUQC / MEMORISE — Tbn that ky vong = tan suit x mirc d9, tinh trén cing mot
don vi phoi nhiém. Tan suét do bang s vu trén nim-xe; mirc d6 do bang dong trén mot vy.
Expected loss = frequency % severity, both measured on the same exposure unit. Frequency is claims
per vehicle-year; severity is money per claim.

Bang sau phan biét hai dai lwong hay bi nham 13n khi lam bai.

The table that follows separates two quantities that are often confused in exams.

Tiéu chi Tan suat Mire do
Criterion Frequency Severity

Cau hoi tra loi Bao nhiéu vu xay ra? M&i vu tén bao nhiéu?

Question answered How often does a claim occur? How large is each claim?

Pon vi do S6 vu trén mot nam-xe D@)ng trén mot vu

Unit Claims per vehicle-year Money per claim

Do luong S6 vu chia cho s6 nim-xe Téng boi thudng chia cho s6 vu
Measured as Claims divided by vehicle-years Total paid divided by claims

7% (1.400 vu / 20.000 nam-xe) 3.000.000 d/vu

Xe Xanh 202 9 27k icle-
€ Xa 025 7% (1,400 claims / 20,000 vehicle 3,000,000 VND per claim
years)
Khi ¢c6 mot vu 16n Khong ddi Tang manh
Effect of one large claim  No change Rises sharply

Tan suit 6n dinh hon muc d6. Mt vu 1on khong lam doi tan suét nhung c6 thé déy muc
d6 trung binh 1én nhiéu. Néu mot vu trong nam 2025 ¢6 bdi thuong 300.000.000 & thay
cho mirc binh quan 3.000.000 d, tong bdi thuong thanh 4.497.000.000 d, mirc do binh
quan thanh 3.212.143 d va ton that ky vong thanh 224.850 d mdi nam-xe.

Frequency is more stable than severity. A large claim leaves the frequency unchanged but can
lift the average severity a great deal. If one claim in 2025 paid 300,000,000 VND instead of the
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average 3,000,000 VND, total claims would be 4,497,000,000 VND, average severity would be
3,212,143 VND and expected loss would be 224,850 VND per vehicle-year.

so_nam _xe = 20000
so_vu = 1400
boi thuong tb = 3000000

tan suat = so_vu / so_nam xe
tong boi thuong = so _vu * boi thuong tb
ton that ky vong = tan suat * boi thuong tb

print ("Tan sudt:", str(tan suat).replace(".", ","))
print ("Téng bdi thudng:", tong boi thuong, "d")
print ("Tén thit ky vong:", round(ton that ky vong), "d/nim-xe")

vu_lon = 300000000
tong moi = tong boi thuong - boi thuong tb + vu lon

muc_do moi = tong moi / so_wvu

ton that moi = tong moi / so nam xe

print ("Mac d6 méi:", round(muc_do moi), "d")

print ("Tén thit ky vong méi:", round(ton that moi), "d/nim-xe")

print ("Tédng thém:", round(ton that moi - ton that ky vong), "d/ndm-xe")

Két qua chay / Output

Tén sudt: 0,07

Téng bdi thudng: 4200000000 d

Tén thit ky vong: 210000 d/ndm-xe

Mac dd mdi: 3212143 4

Tén thit ky vong mdi: 224850 d/ndm-xe
Tadng thém: 14850 d/ndm-xe

2.2. Quy luat s0 16n — 2.2. The law of large numbers

Quy luat s6 16n néi rang khi s6 quan sat doc 1ap tang 18n, tan suat quan sat duoc tién gan
dén x4c suat that cta bién cb. Quy luat khong cho biét mot quan st riéng 1¢ sé ra sao. N6
mo ta trung binh ctia nhidu quan sat.

The law of large numbers states that as the number of independent observations grows, the

observed frequency approaches the true probability of the event. It says nothing about any single
observation. It describes the average over many observations.

Bao hiém dua trén quy luat nay. Mot cha xe khong doan dugc nam tdi xe ¢ va cham hay
khong, nhung mot danh myc gém hang chuc nghin xe ¢6 s6 vu kha 6n dinh tir nim nay
sang nam khac. Pay 1a nguyén tic sb dong: gom nhiéu rii ro twong tu lai, doanh nghiép
bién sy kho doan cila timg xe thanh mot con s6 6n dinh cho ca danh myc. Véi 100 xe, vai
vu c6 thé day tan suit léch xa ty 18 that. V&i 100.000 xe, cung mirc 1éch d6 nho di nhiéu.
Insurance relies on this law. An owner cannot tell whether the bike will be in a collision next
year, but a portfolio of tens of thousands of bikes has a claim count that changes little from year
to year. This is the principle of pooling: by combining many similar risks, the insurer turns the
unpredictability of each vehicle into a stable figure for the whole portfolio. With 100 bikes, a few
claims can push the frequency well away from the true rate. With 100,000 bikes, the same
deviation shrinks considerably.

Mo phéng nay ldy xac suét that bang 0,07 va dém sd 1an bién ¢ xay ra trong n quan sat
doc lap. Mdi n ding cung hat giéng ngau nhién 2026 dé két qua lap lai duogc. Khi n nho,
tan suét dao dong manh. Khi n tang, tan suat tién vé 0,07.
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The simulation that follows takes a true probability of 0.07 and counts how often the event
occurs in n independent observations. Each n uses the same random seed, 2026, so the run can
be repeated. At small n the frequency swings widely. As n grows, it settles near 0.07.

import random

for n in (100, 1000, 10000, 100000) :
rd = random.Random (2026)
tan suat = sum(rd.random() < 0.07 for _ in range(n)) / n

print("n =", n, "tan suldt =", str(tan suat).replace(".", ","))
Két qua chay / Output

100 tan sudt = 0,04

1000 tan sudt = 0,062
10000 ta&n sudt = 0,0695
100000 tan sudt = 0,06964

Véi n = 100, tan suét 1a 0,04, thap hon 0,07 dang 0,03. Vi n = 1.000, tan suat 1a 0,062.
Véin = 10.000 1a 0,0695, va voi n = 100.000 1a 0,06964, sat 0,07 nhat trong bon 1an thir.

With n = 100, the frequency is 0.04, which is 0.03 lower than 0.07. With n = 1,000 it is 0.062.
With n = 10,000 it is 0.0695, and with n = 100,000 it is 0.06964, the closest to 0.07 of the four

runs.

BB B B
[ [

Tén suét quan sat (%)

8%
p="7%

6,96%

6%

4% A
4,00%

2% A
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100 1.000 10.000 100.000

S6 hop dong n

Hinh 2.1. Tan sut ton that quan sat hoi tu vé& 7% khi s6 hop ddong ting (md phong, seed 2026)
Figure 2.1. Observed claim frequency converges to 7% as the number of policies grows (simulation, seed

2026)

Hinh 2.1 minh hoa qua trinh ndy: dao dong giam dan khi s6 quan sét tang.

Figure 2.1 illustrates this process: the fluctuation shrinks as the number of observations grows.

Mirc dao dong quanh xéc suét that dugc do bang sai s6 chuan. Cong thic (2.3) cho sai s6
chuan cta tin suit quan sat, v6i p 13 x4c sudt that va n 13 sé quan sat.
The spread around the true probability is measured by the standard error. Formula (2.3) gives

the standard error of the observed frequency, where p is the true probability and n is the number
of observations.
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SE=v(p(1-p)/n) (2.3)
Véip = 0,07, sai s6 chuan 13 0,02551 khi n = 100, 0,00807 khi n = 1.000, 0,00255 khi n =
10.000 va 0,00081 khi n = 100.000.

With p = 0.07, the standard error is 0.02551 when n = 100, 0.00807 when n = 1,000, 0.00255
when n = 10,000 and 0.00081 when n = 100,000.

import math

p = 0.07
for n in (100, 1000, 10000, 100000) :
se = math.sqrt(p * (1 - p) / n)
print("n =", n, "SE =", str(round(se, 5)).replace(".", ","))

Két qua chay / Output

100 SE = 0,02551
1000 SE = 0,00807
10000 sE = 0,00255
100000 SE = 0,00081

BB B B
[ [ (|

Khi n tang gap 10 lan, sai s6 chuan giam khoang 3,16 lan, tirc cin bac hai cua 10. Dé sai
s6 chuan giam con mét nira, s6 quan sat phai ting 1én bon lan.

When n grows tenfold, the standard error falls by about 3.16 times, the square root of 10. To
halve the standard error, the number of observations must grow fourfold.

LOI HAY GAP / COMMON MISTAKE — Quy luét s6 16n khong c6 nghia 14 sai 1éch cua
nam nay s& duoc b & nim sau. S6 vu cia nim sau khong phu thudc nam trude, nén mot nim
bdi thuong nang khong bude nam sau phai nhe.

The law of large numbers does not mean that a deviation in one year is repaid in the next. Claims in
one year do not depend on the previous year, so a heavy claim year does not force a light one to

follow.

2.3. Phi thuan, phu phi va phi g0p — 2.3. Pure premium, loading and gross premium

Phi bao hiém khach hang trd gom hai phan. Phan thir nhat 1a phi thuan (risk premium),
tire 13 s6 tién du dé chi tra boi thudng ky vong ctia mot don vi rui ro. Phan thir hai 1a phu
phi (loading), dung d¢ trang trai chi phi khai thac, chi phi quan 1y va tao loi nhuan. Cong
phi thuan va phu phi dugc phi gop (gross premium), 14 s6 tién khach phai dong.

The premium a customer pays has two parts. The first is the pure premium, or risk premium,
which is the amount needed to pay the expected claims of one unit of exposure. The second is the

loading, which covers acquisition costs, administration costs and profit. Adding the two gives the
gross premium, the amount the customer actually pays.

Phi thuan bang tin sut nhan véi mirc do, nhu coéng thirc (2.4). Tan suét 1a sd vu ton that
tinh trén mot don vi tiép xuc rai ro, thuong 1a mot xe trong mot nim. Mirc d6 14 s6 tién
bdi thudng trung binh ctia mot vu.

The pure premium equals frequency multiplied by severity, as in formula (2.4). Frequency is the

number of claims per unit of exposure, usually one vehicle for one year. Severity is the average
amount paid for one claim.

Phi thuan = Tan suit X Mirc do 2.4)
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Xe Xanh nam 2025 c6 1.400 vu trén 20.000 nim-xe, tirc tan suat 7%. Boi thuong trung
binh mdt vu 1a 3.000.000 d. Phi thuan cta mot xe trong mot nam 1a 0,07 x 3.000.000 =
210.000 4.

In 2025 Xe Xanh recorded 1,400 claims on 20,000 vehicle-years, a frequency of 7%. The
average claim was 3,000,000 VND. The pure premium for one vehicle for one year is 0.07
3,000,000 = 210,000 VND.

Phu phi 12 phan cong thém vao phi thuan dé tra chi phi khai thac (gom hoa hong dai 1y),
chi phi quan 1y va lgi nhuan ctia doanh nghiép.

The loading is the amount added to the pure premium to cover acquisition costs (including agent
commission), administration costs and the insurer's profit.

Phu phi cta Xe Xanh 1a 30% phi gdp, trong do 25% la chi phi va 5% la lgi nhuan. Ty 1€
nay tinh trén phi gop, khong tinh trén phi thuan. Vi vay phi gop 1a an sd, va phép tinh di
nguoc tir phi thuan. Cong thirc (2.5) cho phi gdp, cong thic (2.6) cho phu phi.

The Xe Xanh loading is 30% of the gross premium: 25% for costs and 5% for profit. The ratio
applies to the gross premium, not to the pure premium. The gross premium is therefore the
unknown, and the calculation runs back from the pure premium. Formula (2.5) gives the gross
premium and formula (2.6) gives the loading.

Phi gop = Phi thuan / (1 — Ty 1é phu phi) (2.5)
Phu phi = Ty 1é phu phi X Phi gép (2.6)

Thay s6: 210.000 / (1 — 0,30) = 300.000 &. Phy phi 1a 0,30 x 300.000 = 90.000 d, va
210.000 & cong 90.000 d dang bang 300.000 d. Doanh thu phi cia 20.000 nim-xe 1a
20.000 x 300.000 = 6.000.000.000 d.

Substituting: 210,000 / (1 — 0.30) = 300,000 VND. The loading is 0.30 % 300,000 = 90,000
VND, and 210,000 VND plus 90,000 VND gives 300,000 VND. Premium income for 20,000
vehicle-years is 20,000 x 300,000 = 6,000,000,000 VND.

TAN SUAT = 0.07 # sb6 vu trén mdi xe-nim
MUC DO = 3000000 # bdi thudng trung binh mdét vu (d)
XE NAM = 20000 # sb xe-nim trong ky
TY LE PHU PHI = 0.30 # tinh trén phi gdp
def vn (x):
return f"{round(x):,}".replace(",", ".") + " 4"

phi thuan = TAN SUAT * MUC_DO

phi gop = phi thuan / (1 - TY LE PHU PHI)
phu phi = TY LE PHU PHI * phi gop

doanh thu = phi gop * XE NAM

print ("Phi thudn:", wvn(phi thuan))
print ("Phi gép:", vn(phi gop))

print ("Phu phi:", vn(phu phi))

print ("Doanh thu phi:", vn(doanh thu))

sai = phi thuan * (1 + TY LE PHU PHI)

ty = £"{ (sai - phiithuan)i/ sai * 100:.1f}%".replace(".", ", ")
print ("Céng 30% vao phi thudn:", vn(sai))
print ("Phu phi that trong dé:", vn(sai - phi thuan), "=", ty)
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Két qua chay / Output

Phi thuidn: 210.000 &

Phi gép: 300.000 &

Phu phi: 90.000 d

Doanh thu phi: 6.000.000.000 &

Céng 30% vao phi thudn: 273.000 d&

Phu phi thédt trong dé: 63.000 4 = 23,1%

Bang so sanh dit phi thudn va phi gop canh nhau dé thay chd khac nhau.
The comparison table sets the pure premium and the gross premium side by side.

Tiéu chi Phi thuan Phi gép
Criterion Pure premium Gross premium

S6 tien khach thyc dong, gdm phi
Noi dung Tién du tra boi thuong ky vong thuan va phu phi
Content Money needed for the expected claims = The amount the customer pays, pure

premium plus loading

Cong thirc Tan sudt x Mtc do Phi thuan / (1 — ty 1 phu phi)
Formula Frequency X severity Pure premium / (1 — loading ratio)
Xe Xanh 2025 210.000 d 300.000 @

PHAI THUQC / MEMORISE — Phi thuin = tan suit x mirc do, chi du chi bdi thuong. Phi
gOp = phi thuan / (1 — ty 1& phu phi). Ty 1 phu phi tinh trén phi gop, khong tinh trén phi
thudn. Phu phi = ty 1 phu phi x phi gdp. Xe Xanh: 210.000 d thanh 300.000 d, phu phi
90.000 g.

Pure premium = frequency * severity, enough only to pay claims. Gross premium = pure premium /
(1 — loading ratio). The loading ratio applies to the gross premium, not to the pure premium. Loading
= loading ratio % gross premium. Xe Xanh: 210,000 VND becomes 300,000 VND, with a loading of
90,000 VND.

LOI HAY GAP / COMMON MISTAKE — Cong 30% thang vao phi thuan: 210.000 x 1,3
=273.000 d. Khi d6 phu phi that chi 1a 63.000 d, tic 23,1% phi gdp, khong phai 30%. Phu
phi phai tinh trén phi gop.

Adding 30% directly to the pure premium gives 210,000 % 1.3 = 273,000 VND. The real loading is
then only 63,000 VND, or 23.1% of the gross premium, not 30%. The loading must be calculated on
the gross premium.

LOI HAY GAP / COMMON MISTAKE — Bén diing bang phi thuan. Khi d6 ty 1& bbi
thuong ky vong 1a 100%, khong con tién cho chi phi va loi nhuén, va ty 1& két hop vuot
100%.

Selling at the pure premium. The expected loss ratio is then 100%, nothing is left for expenses or
profit, and the combined ratio goes above 100%.

2.4. Phan phf’)i Poisson cho s6 vu ton that — 2.4. Poisson distribution for the number
of claims
Phi thuin & muc 2.3 chi dung tan suét trung binh, nén chua cho biét s6 vu thuc té dao

dong thé ndo tir nam nay sang nim khac. Dé mo ta dao dong dé, sb vu N trong mot ky
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duogc coi 1 bién ngiu nhién. Phan phdi Poisson 1a mé hinh dém thudng dung cho trudng
hop nay.

The pure premium in section 2.3 uses an average frequency and says nothing about how the
number of claims varies from year to year. To describe that variation, the number of claims N in
a period is treated as a random variable. The Poisson distribution is a standard counting model
for this purpose.

Phan phéi Poisson v&i tham sd A dua trén ba gia thiét: cac vu xay ra doc lap véi nhau;
trong mdt khoang ngén, X4c suét c6 mot vu ty 1€ vdi do dai khoang; va xéc suat c6 tir hai
vu trd 1én trong ciing mot khoang ngan 1a khong 16n. Khi d6 A 1a s6 vu ky vong trong ky,
va cong thiic (2.7) cho xac suat co ding k vu.

The Poisson distribution with parameter 1 rests on three assumptions: claims occur

independently of one another, over a short interval, the chance of one claim is proportional to
the length of the interval; and the chance of two or more claims in the same short interval is

1

negligible. Under these assumptions A is the expected number of claims in the period, and
Sformula (2.7) gives the probability of exactly k claims.

P(N=K) = e Ak / k! (2.7)

V6ik=0,1,2, ..., ky vong va phuong sai cia N déu béng L. Piac diém nay dung dé kiém
tra nhanh sd lidu: néu trung binh va phuong sai ctia s6 vu quan sat khac xa nhau, Poisson
khong con phul hop. Xac suat c6 it nhat mot vu dugc tinh theo cong thic (2.8).

For k=0, 1, 2, ..., the expected value and the variance of N both equal A. This gives a quick

check on data: if the observed mean and variance of the claim count differ widely, the Poisson
model no longer fits. The probability of at least one claim follows from formula (2.8).

PIN>1)=1—-e* (2.8)
Vi du: danh myc 100 hop déng Xe Xanh, mdi hop déng co tan suit 0,07 vu trong mot
nam. S6 vu ky vong 1a A = 100 x 0,07 = 7. M sau tinh P(N = k) voi k tir 0 dén 12, ky
vong, phuong sai va P(N <5).
Example: a portfolio of 100 Xe Xanh policies, each with a frequency of 0.07 claims a year. The

expected number of claims is . = 100 x 0.07 = 7. The code computes P(N = k) for k from 0 to
12, the mean, the variance and P(N <3).

import math
LAM = 7.0 # 100 hop ddng x 0,07 vu mdi hop ddng

def p(k):
return math.exp (-LAM) * LAM ** k / math.factorial (k)

def vn (x):
return f"{x:.4f}".replace(".", ",")

print ("sé vu k P(N = k)")
for k in range (13):
print (f"{k:>6} {vn(p(k))}")
print ("Ky vong:", vn(sum(k * p(k) for k in range(80))))
print ("Phuong sai:", vn(sum((k - LAM) ** 2 * p(k) for k in range(80))))
print ("P(N £ 5) =", vn(sum(p(k) for k in range(6))))
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Két qua chay / Output

sé vu k P(N = k)
0,0009
0,0064
0,0223
0,0521
0,0912
0,1277
0,1490
0,1490
0,1304
0,1014
10 0,0710
11 0,0452
12 0,0263
Ky vong: 7,0000
Phuong sai: 7,0000
P(N < 5) = 0,3007

Hinh 2.2 biéu dién phan phdi nay véi A = 7: P(N < 5) = 30,1% va hai dinh k =6, k = 7
cung bang 14,9%.
Figure 2.2 plots this distribution for A = 7: P(N <5) = 30.1%, and the peak values at k = 6 and k
= 7 are both 14.9%.

O oW Joy Ul WN - O

Xac suat P(N = k)

I k<5:30,1%
k>6:69,9%

|14,9%
[14,9%

15% A
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Hinh 2.2. Phan phéi Poisson cta sb vu ton that trong danh myc 100 hop dong (A = 7)
Figure 2.2. Poisson distribution of the number of claims in a portfolio of 100 policies (A =7)

Qua phan tan (overdispersion) 1a phuong sai thuc té 16n hon trung binh. Khi d6 Poisson
danh gia thdp xac suat cic nam nhiéu vu, va phi thuan tinh theo Poisson ¢ thé qué thap.
Mo hinh nhi thirc 4m (negative binomial) thém mot tham sé cho mirc khac biét giita cac
nhoém rui ro.

Overdispersion means the observed variance is larger than the mean. Poisson then

underestimates the probability of years with many claims, so a Poisson-based premium may be
too low. The negative binomial model adds a parameter for differences between risk groups.
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import math

IAM = 7.0
N, Q = 100, 0.07 # nhi thtc: 100 hop ddng, xac suidt 0,07
def p(k):

return math.exp (-LAM) * LAM ** k / math.factorial (k)

def nhi thuc(k) :
return math.comb (N, k) * Q ** k * (1 - Q) ** (N - k)

def vn(x):
return f"{x:.4f}".replace(".", ", ")
print ("P(N 2 1) =", vn(l - p(0)))
print ("P(N 2 10) =", vn(l - sum(p(k) for k in range(10))))
print ("Poisson P(N = 7) =", vn(p(7)))
print ("Nhi thtc P(N = 7) =", vn(nhi thuc(7)))

Két qua chay / Output

P(N 2 1) = 0,9991

P(N =2 10) = 0,1695
Poisson P(N = 7) = 0,1490
Nhi thtc P(N = 7) = 0,1545

Khi s6 hop dong 16n va xac suat mdi hop ddng nho, phan phdi nhi thirc voi n hop dong
va xéc suit p gan bang Poisson véi A = np. V&in = 100 va p = 0,07, nhi thtrc cho P(N =
7)=0,1545, Poisson cho 0,1490. Hai con s6 khac nhau vi p = 0,07 chua du nho so véi n.
When the number of policies is large and each policy has a small probability, the binomial
distribution with n policies and probability p is close to the Poisson distribution with . = np.
With n = 100 and p = 0.07, the binomial gives P(N = 7) = 0.1545 and the Poisson gives 0.1490.
The two numbers differ because 0.07 is not small enough relative to n.

PHAI THUQC / MEMORISE — Poisson véi tham s6 A: P(N =k) = e {-A} Ak / k!; ky
vong va phuong sai déu bang A; P(N > 1) = 1 — e*{—A}. Danh muc 100 hop ddng véi tin suat
0,07 cor="17.

Poisson with parameter 1: P(N = k) = e™{—A} A"k / k!; the mean and the variance both equal A; P(N >
1) =1 — eN—A}. A portfolio of 100 policies with frequency 0.07 has 1 = 7.

LOI HAY GAP / COMMON MISTAKE — Léy 0,07 1am s6 vu cua danh muc. bay la sb
vu trén mot hop ddng trong mot nam. S6 vy ciia 100 hop dong la A =7.

Using 0.07 as the number of claims for the portfolio. That figure is the claim count per policy per
year. For 100 policies, A = 7.

/4
A A

2.5. Pinh phi theo nhom rii ro va hé so (relativity) — 2.5. Risk classification and

relativities

Khong phai moi nguoi 1ai ¢6 ciing kha ning gip ton that. Néu chi thu mot mirc phi, ngudi
14i it riii ro tra thay mot phan boi thuong ctia nguoi lai nhidu rai ro. Vi vay ngudi dinh phi
chia danh myc thanh nhém va dinh phi cho timg nhém. Mdi nhom nén déng nhat bén
trong. Nhom qua rong gop rui ro khac nhau, con nhom qua hep c6 it nim-xe nén tan suét
dao dong manh.
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Not every driver has the same chance of a loss. With one premium for everyone, low-risk drivers
pay part of the claims of high-risk drivers. The actuary therefore divides the portfolio into
groups and prices each one. A group should be homogeneous inside. A group that is too broad
mixes different risks, while one that is too narrow holds few vehicle-years, so its frequency
swings widely.

Xe Xanh nam 2025 chia danh myc thanh bon nhém theo tudi ngudi l4i. Tan suat chung
ca danh muc 1a 7%, theo cong thirc (2.1). Hé s (relativity) 1a ty s6 giita tan suat nhom va
tan suat chung, nhu cong thirc (2.9). Hé s trén 1 nghia 1a nhém rai ro hon muc trung
binh.

In 2025 Xe Xanh splits its portfolio into four driver age groups. The overall frequency is 7%,
from formula (2.1). The relativity is the ratio of a group's frequency to the overall frequency, as
in formula (2.9). A relativity above 1 means the group is riskier than average.

Hé s6 nhém = Tan sudt nhém / Tan suat chung (2.9)

Nhom 18-25 ¢6 500 vu trén 5.000 nim-xe, tin suit 10%, chia cho 7% dugc hé sb 1,4286.
Nhém trén 60 c6 tan suat 11%, cao nhat trong bon nhom.

The 18-25 group recorded 500 claims on 5,000 vehicle-years, a frequency of 10%. Divided by
7%, this gives 1.4286. The over-60 group has the highest frequency, at 11%.

nhom = [
"18-25", 5000, 500),
"26-40", 9000, 540),

( )
( )
("41-60", 5000, 250)
( 1

4
"trén 60", 1000, 110),
]
PHI GOP_CHUNG = 300000
nam xe = sum(n[l] for n in nhom)
tan suat = sum(n[2] for n in nhom) / nam xe
print ("Tdn suit chung:", f"{tan suat:.0%}")

tong = tong dung = 0
for ten, ne, nv in nhom:

tan = nv / ne

he so = round(tan / tan suat, 4)

phi = round(PHI GOP CHUNG * he so)

tong += phi * ne

tong dung += PHI GOP CHUNG * tan / tan suat * ne

print (ten, "| tan suidt", f"{tan:.0%}", "| hé& s&",

f"{he so:.4f}", "| phi", f"{phi:,}".replace(",", "."))

print ("Binh quan, hé s lam tron:", f"{tong / nam xe:,.0f}")
print ("Binh quan, hé s& chinh xac:", f"{tong dung / nam xe:,.0f}")

Két qua chay / Output

Tan sudt chung: 7%

18-25 | ta&n suidt 10% | hé sb 1.4286 | phi 428.580
26-40 | tan sudt 6% | hé sb 0.8571 | phi 257.130
41-60 | ta&n suidt 5% | hé sb 0.7143 | phi 214.290
trén 60 | tan suidt 11% | hé sb 1.5714 | phi 471.420
Binh quan, hé s& lam tron: 299,997

Binh quan, hé sb chinh x&c: 300,000

Phi gop ciia nhom bang 300.000 d nhan véi hé s6. Nhém 18-25 tra 428.580 d mdi nim-
xe, nhom trén 60 tra 471.420 d, nhom 2640 tra 257.130 @ va nhom 41-60 tra 214.290 g.
Bang sau tong hop, dong cudi 1a ca danh muyc.
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The gross premium of a group equals 300,000 VND times its relativity. The 18-25 group pays
428,580 VND per vehicle-year, the over-60 group 471,420 VND, the 26—40 group 257,130 VND
and the 41-60 group 214,290 VND. The table summarises the results, and its last row gives the
whole portfolio.

Nhém tudi | Nim-xe S6 vu TAn suit Hé s6 Phi gop
Age group Vehicle-years Claims Frequency Relativity Gross premium

5.000 0 1,4286 428.580 @
18-25 5,000 10% 1.4286 428,580 VND

9.000 0 0,8571 257.130 4
o=l 9,000 KL S 0.8571 257,130 VND

5.000 0 0,7143 214.290 @
41-60 5,000 250 5% 0.7143 214,290 VND
trén 60 1.000 110 1% 1,5714 471.420 @
over 60 1,000 ° 1.5714 471,420 VND
Chung 20.000 1.400 79 1 300.000 @
Total 20,000 1,400 0 300,000 VND

Phép kiém 14 binh quan gia quyén theo nim-xe ctia bon phi nhém. Véi hé sb chinh xéc,
binh quan ra ding 300.000 d, tirc tong phi 6.000.000.000 d chia cho 20.000 nim-xe. Vi
hé s 1am tron dén bdn chir sd, binh quan thap hon 3 ddng do lam tron.

The check is the vehicle-year weighted average of the group premiums. With exact relativities it

equals 300,000 VND, so total premium is 6,000,000,000 VND over 20,000 vehicle-years. With
relativities rounded to four decimals, the average is 3 VND lower, a rounding effect.

Nhom tudi dy bao rii ro t6t, nhung dinh phi theo tudi c6 thé gdy phan biét ddi xir véi
nguoi tré va nguoi cao tudi. Ranh gidi giita phan nhom hop 1y va phan biét dbi xtr duoc
ban & Chuong 4 va Chuong 9.

Age predicts risk well, but pricing by age can discriminate against young and older drivers. The
line between a sound grouping and unfair discrimination is discussed in Chapter 4 and Chapter
9.

2.6. Ty I¢ boi thwong, ty 1€ chi phi va ty 1€ két hQp — 2.6. Loss ratio, expense ratio

and combined ratio

Doanh thu phi duoc ding vao ba viéc: tra boi thudng, tra chi phi va phan con lai 1a két
qua nghiép vu. Ty 18 bdi thudng (loss ratio) 1a boi thuong chia cho doanh thu phi, nhu
cong thuc (2.10). Ty 1€ chi phi (expense ratio) 1a chi phi khai thac va quan ly chia cho
doanh thu phi, nhu cong thuc (2.11).

Premium income goes to three uses: claims, expenses, and what remains as the underwriting
result. The loss ratio is claims divided by premium income, as in formula (2.10). The expense
ratio is acquisition and administration costs divided by premium income, as in formula (2.11).

Ty 1€ boi thwong = Boi thwong / Doanh thu phi (2.10)
Ty 1€ chi phi = Chi phi / Doanh thu phi (2.11)
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Ty 1& két hop (combined ratio) 13 tong hai ty 1é trén, nhu cong thic (2.12). Dudi 100% la
c6 14i nghiép vu trudc thu nhap dau tu. Trén 100% la 15, phai bu bang thu nhap dau tu
hodc vén.

The combined ratio is the sum of the two ratios, as in formula (2.12). With a ratio under 100%,

the line makes an underwriting profit before investment income. Above 100%, it makes a loss
that must be covered by investment income or equity.

Ty 1é két hop = Ty 1€ boi thwong + Ty 1€ chi phi (2.12)

Xe Xanh 2025 c6 doanh thu phi 6.000.000.000 d va bdi thuong 4.200.000.000 4, ty 1€ bdi
thuong 70%. Chi phi 1.620.000.000 d béng 27%. Ty 1€ két hop 1a 70% cong 27%, béng
97%. Lai nghiép vu trude dau tu 1a 180.000.000 d, tirc 3% doanh thu phi. Bang sau so
sanh ba ty 1€.

Xe Xanh in 2025 had premium income of 6,000,000,000 VND and paid 4,200,000,000 VND in
claims, a loss ratio of 70%. Expenses of 1,620,000,000 VND equal 27%. The combined ratio is
70% plus 27%, or 97%. The underwriting result before investment income is 180,000,000 VND,
or 3% of premium income. The table compares the three ratios.

doanh thu = 6000000000

boi thuong = 4200000000

chi phi = 1620000000

ty le bt = boi thuong / doanh thu

ty le cp = chi phi / doanh thu

lai = doanh thu - boi thuong - chi phi

print ("Bdi thudng:", £"{boi_ thuong:,}".replace(",", "."), "d")

(
print ("Ty 1& bdi thuong:", £"{ty le bt:.0%}")
print ("Ty 1é chi phi:", f"{ty le cp:.0%}")
(
(

print ("Ty 1& két hop:", f"{ty le bt + ty le cp:.0%}")
print ("L&1i nghiép wvu:", f"{lai:,}".replace(",", "."), "d4d",
"=", f"{lai / doanh thu:.0%}")
print ("Chuyén An ty 1& bdi thudng:",
£"{2160000000 / 3600000000:.0%}™)
print ("Chi phi thuc vuot thiét ké&:",
f"{(ty le cp - 0.25) * 100:.0f}", "diém phén trdm")
print ("Phu phi con lai sau chi phi thuc:",
£"{(0.30 - ty le cp) * 100:.0f}", "diém phdn tram")

Két qua chay / Output

Bdi thudng: 4.200.000.000 &

Ty 1& bdi thuodng: 70%

Ty 1& chi phi: 27%

Ty 1& két hop: 97%

L&i nghiép vu: 180.000.000 4 = 3
Chuyén An ty 1é& bdi thudng: 60%
Chi phi thuc vugt thiét ké: 2 diém phdn tridm

Phu phi coéon lai sau chi phi thuc: 3 diém phdn trim

oe
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Ty 1€ Tir s6 Két qua Y nghia
Ratio Numerator Result Meaning

Ty 1& boi thuong 4.200.000.000 d 70% Phan phi tra bdi thudng

Loss ratio 4,200,000,000 VND ° Share of premium paid as claims
Phan phi cho khai thac, quan

Ty 1€ chi phi 1.620.000.000 & 279 ly

Expense ratio 1,620,000,000 VND Share for acquisition and
administration

Ty 1€ két hop 5.820.000.000 @ 979 Dudi 100%: ¢6 1ai nghiép vu

Combined ratio 5,820,000,000 VND ° Under 100%: underwriting profit

Phu phi thiét ké 13 30% phi gop, gdm 25% chi phi va 5% loi nhuan (muyc 2.3). Chi phi
thuc té 27% cao hon 2 diém so vdi 25% duy kién. Phan phu phi con lai sau chi phi thyc 14
3 diém, thip hon 5 diém loi nhuan da thiét ké, va khop véi 1ai nghiép vu 3%.

The designed loading is 30% of gross premium, made up of 25% expenses and 5% profit (section
2.3). Actual expenses of 27% are 2 points above the 25% allowed. What remains of the loading
after actual expenses is 3 points, 2 less than the 5% profit designed, and it matches the 3%
underwriting result.

Hinh 2.3 thé hién co céu phi thu ctia Xe Xanh 2025: boi thuong 70%, chi phi 27%, 1ai
nghiép vu 3%, ty 1& két hop 97%.

Figure 2.3 breaks down the premium income of Xe Xanh in 2025: claims 70%, expenses 27%,
underwriting profit 3%, giving a combined ratio of 97%.

T§ 18 két hop 97%
| I
Bbi thudng 70% Chi phi 27%
42ty 1,62 ty
Lai nghi¢p vu 3%
0,18 ty
0% 20% 40% 60% 80% 100%

Phan trdm phi thu

Hinh 2.3. Co céu phi thu cia Xe Xanh nam 2025: ty 1& két hop 97%
Figure 2.3. Breakdown of Xe Xanh premium income in 2025: combined ratio 97%

Chuyén An c6 ty 1€ bdi thuong 60%: 2.160.000.000 d bdi thuong trén 3.600.000.000 d
phi thu. Thiéu s6 chi phi nén chua tinh ty 1& két hop.

Chuyén An has a loss ratio of 60%: claims of 2,160,000,000 VND on premium income of
3,600,000,000 VND. Expense data is missing, so its combined ratio is not calculated.
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LOI HAY GAP / COMMON MISTAKE — Boc 97% nhu bing chimg moi nhém déu cb
1ai. Con s6 trung binh c6 thé che nhom 13 ning.
Reading 97% as proof that every group is profitable. The average can hide a loss-making group.

2.7. Pinh phi bio hi¢ém nhén tho: bang tir vong va phi thuan tir ky — 2.7. Life

insurance pricing: mortality table and net premium for term insurance

Dinh phi bao hiém nhén tho dya trén bang ty 1¢ tir vong. Ky hiéu gx 1a x4c sudt ngudi x
tudi chét trong nam. Ky hiéu px = 1 — gx 1a xac suat ngudi d6 sdng qua nam. Vi du q(30)
= 0,00080 nghia 1a trong mot nim, ngudi 30 tudi co xac suat chét 1a 0,08%.

Life insurance pricing starts from a mortality table. The symbol gx is the probability that a
person aged x dies within the year. The symbol px = 1 — qx is the probability that the person
survives the year. For example, q(30) = 0.00080 means a 30-year-old has a 0.08% chance of
dying within the year.

px=1—qx (2.13)

Xéc suat mot nguoi x tudi con song dén tudi x + t bang tich cac px tir nam dau dén nam
thir t, theo cong thirc (2.14). Ky hiéu S(x, t). Véi t = 0, S(x, 0) = 1. Voi bang q(30) dén
q(34), xac suat séng dén 35 tudi 1a S(30, 5) = 0,995408.

The probability that a person aged x is still alive at age x + t is the product of the px from the
first year to year t, as in formula (2.14). This is written S(x, t). When t = 0, S(x, 0) = 1. With the
table q(30) to q(34), the probability of surviving to age 35 is S(30, 5) = 0.995408.

S(X, t) == px X px+1 X ... X pX+t—1 (214)

Heé s6 chiét khau v = 1/(1 + i) dwa mot khoan tién nhan trong twong lai vé hién tai. Vi lai
ky thuat i = 4%, v =0,961538. Quyén loi B trd sau k nam c6 gia tri hién tai B x vk, theo
cong thirc (2.15). Quyén loi tra cudi nam nén s6 mii 14 k, khong phai k — 1.

The discount factor v = 1/(1 + i) brings a future amount back to today. With a technical interest

rate i = 4%, v = 0.961538. A benefit B paid after k years has present value B x v"k, as in
Sformula (2.15). The benefit is paid at the end of the year, so the exponent is k, not k — 1.

Gia tri hién tai = Quyén lgi X vk (2.15)

Nguyén tic can bang dat gia tri hién tai cia phi bang gia tri hién tai ciia quyén loi ky
vong. Véi hop dong tir ky n nam, phi thuin dong mot 1an 1a tong gia tri hién tai ciia bdi
thudng ky vong timg nam, theo cong thirc (2.16). Boi thuong nam tha t + 1 chi xay ra
néu nguoi duoc bao hiém con séng ddu nam va chét trong nam do.

The equivalence principle sets the present value of the premium equal to the present value of the
expected benefits. For a term policy of n years, the net single premium is the sum of the present

values of the expected claim in each year, as in formula (2.16). The claim in year t + 1 is paid
only if the insured is alive at the start of that year and dies within it.

Phi thuin mot 1an = Zi=o" 1 STBH X vt*1 X S(X,t) X gx+t  (2.16)

Vi dy minh hoa 1& dinh phi ciia mot doanh nghiép bao hiém nhén tho, khong phai san
pham cta Téng Cong ty Bao hiém Thinh An. Bang q(30) dén q(34) 1a ditr kién dé bai
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ding dé minh hoa, khong phai bang tir vong thuc té. Tt ky 5 ndm danh cho nam 30 tudi,
STBH 500.000.000 d, 1ai ky thuat 4%. Bang tinh ting nam.

The example is the pricing of a life insurer, not a product of Thinh An Insurance Corporation.
The q(30) to q(34) values are data given for illustration, not a real mortality table. It covers a 5-
vear term policy for a 30-year-old man, with a sum insured of 500,000,000 VND and a technical
interest rate of 4%. The table works out each year.

TUOI = 30
oX = [0.00080, 0.00085, 0.00091, 0.00098, 0.00106]
STBH = 500000000

v=1/1.04
vn lambda x: f"{round(x):,}".replace(",", ".")
so lambda x, k: f"{x:.{k}f}".replace(".", ",")
song = 1.0
tong = 0.0
for t in range (5):
q = 0X[t]
gt = STBH * V ** (¢t + 1) * song * g
tong += gt
print (TUOI + t, so(song, 6), so(g, 5), vn(gt))
song *= 1 - g
print ("Téng:", vn (tong))
print ("S (30, 5):", so(song, 6))

Két qua chay / Output

30 1,000000 0,00080 384.615
31 0,999200 0,00085 392.622
32 0,998351 0,00091 403.826
33 0,997442 0,00098 417.783
34 0,996465 0,00106 434.081
Téng: 2.032.928

S(30, 5): 0,995408

Nam

thir k Chét trong Gid tri hién tai
nam

Policy 2 . Present value
- Death in year

year k

1 30 1,000000 0,00080  0,000800 0,961538 384.615

2 31 0,999200 0,00085  0,000849 0,924556 392.622

3 32 0,998351 0,00091 0,000908 0,888996 403.826

4 33 0,997442 0,00098  0,000977 0,854804 417.783

5 34 0,996465 0,00106  0,001056 0,821927 434.081

Téng

Total 2.032.928

Céc gia tri trong bang 1am tron dén ddéng khi hién thi, nén cong lai c6 thé 1éch 1 dong.
Téng khong 1am tron 1a 2.032.927,64 @, lam tron thanh 2.032.928 d. Phi thuan déng mot
1an ctia hop dong tir ky 5 nam 14 2.032.928 d.

Each value in the table is rounded to the nearest dong when shown, so the rows may differ from

the total by 1 dong. The unrounded total is 2,032,927.64 VND, which rounds to 2.032.928 VND.
The net single premium for the 5-year term policy is 2.032.928 VND.
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Phi ciing c6 thé dong hang nam, mdi dau nam trong 5 ndm, khi ngudi duoc bao hiém con
song. Nién kim 4 = £ v/t x S(x, t). Vi bang ndy, 4 = 4,622305. Phi hang nim P 1a phi
mét 1an chia cho &: 2.032.928 / 4,622305 = 439.808 d mdi nam.

A premium can also be paid each year, at the start of each of the 5 years, while the insured is

alive. The annuity factor d = X vt X S(x, t). For this table, d = 4.622305. The annual premium P
is the single premium divided by d: 2,032,928 / 4.622305 = 439,808 VND a year.

QX = [0.00080, 0.00085, 0.00091, 0.00098, 0.00106]
v=1/1.04
STBH = 500000000
vn lambda x: f"{round(x):,}".replace(",", ".")
so lambda x, k: f"{x:.{k}f}".replace(".", ",")
bt, ann, bt sai, song = 0.0, 0.0, 0.0, 1.0
for t in range (5):
bt += STBH * V ** (t + 1) * song * QX[t]
ann += V ** t * song
bt sai += STBH * V ** t * song * QX[t]
song *= 1 - QOX|[t]
phi = bt / ann
kiem, song = 0.0, 1.0
for t in range (5):
kiem += phi * V ** t * song
song *= 1 - QOX|[t]

print ("Nién kim:", so(ann, 6))
print ("Phi hang nédm:", vn (phi))
print ("Gia tri hién tai cua phi:", vn(kiem))

(
(
print ("Chénh 1éch:", so(abs(kiem - bt), 2))
print ("Sai, dung v*t:", vn(bt sai))

print ("Sai, chia d&u 5 ndm:", vn(bt / 5))

Két qua chay / Output

Nién kim: 4,622305

Phi hang ndm: 439.808

Gid tri hién tai cua phi: 2.032.928
Chénh 1éch: 0,00

Sai, dung v t: 2.114.245

Sai, chia d&u 5 ndm: 406.586

PHAI THUQC / MEMORISE — Nguyén tic can bang: gia tri hién tai ctia phi bang gia tri
hién tai ctia quyén loi ky vong. Quyén loi tra cubi nam thi k thi chiét khiu bang v/ k. Phi
hang nim bang phi mot lan chia cho nién kim i.

Equivalence principle: the present value of the premium equals the present value of the expected
benefits. A benefit paid at the end of year k is discounted by v*k. The annual premium equals the
single premium divided by the annuity factor d.

LOI HAY GAP / COMMON MISTAKE — Dung v/t thay v(t+1) cho quyén loi tra cubi
nam. Khi d6 phi thuan thanh 2.114.245 d, cao hon 4% so vé6i diing. Hodc chia déu phi mot lan
cho 5 nam, duoc 406.586 & mdi nam, nhung con sd nay bo qua chiét khau va xac suit song.
Discounting with vt instead of v\(t+1) for a benefit paid at year end gives 2,114,245 VND, which is
4% above the correct value. Dividing the single premium evenly over 5 years gives 406,586 VND a
year, but ignores discounting and survival.

2.8. Du phong nghi€p vu — 2.8. Technical reserves
Dy phong nghiép vu 1 khoan tién doanh nghiép bao hiém phai trich lap dé thanh toan
céc trach nhiém bao hiém co thé phat sinh tir hgp dong da giao két (Luat Kinh doanh bao
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hiém, Piéu 97 khoan 1). Dy phong duoc trich 1ap riéng cho ting nghiép vu, trong tng
v6i phan trach nhiém da cam két (Diéu 97 khoan 2 diém a va b). Doanh nghiép phai lu6n
c6 tai san twong Gng véi dy phong da trich (Piéu 97 khoan 2 diém d).

A technical reserve is the amount an insurer must set aside to pay the liabilities that may arise
from contracts already written (Law on Insurance Business, Article 97 clause 1). Each reserve is
set up separately for each line of business and matches the liability the insurer has undertaken

(Article 97 clause 2 points a and b). The insurer must always hold assets that match the reserves
it has set up (Article 97 clause 2 point d).

Nghi dinh 46/2023/ND-CP, Diéu 38 khoan 2, liét ké cac loai du phong nghiép vu. Bang
ghi tén loai, ndi dung va diéu khoan twong tmg trong vin ban.
Decree 46/2023/ND-CP, Article 38 clause 2, lists the types of technical reserve. The table gives

each type, its purpose and the matching articles.

Loai du phong
Reserve type

Du phong phi chua dugc
huong

Unearned premium reserve

Du phong bdi thuong

Claims reserve

Dy phong bdi thuong
IBNR
IBNR reserve

Du phong dao dong 16n
vé ton that
Fluctuation reserve

Du phong toan hoc (nhan
tho)

Mathematical reserve

Du phong chia 1ai (nhan
tho)

Participating reserve

N¢i dung
Content

Duing dé bdi thudng trach nhiém s&
phat sinh trong thoi gian hop dong con
hiéu luc

Covers liabilities arising while the contract
remains in force

Tén that di phat sinh, da ¢ yéu cau boi
thuong nhung chwa giai quyét dén cudi
nam tai chinh

Losses reported and claimed but not settled
by year end

Tén that di phat sinh nhung chua duoc
thong bao hodc chua yéu cau bdi
thuong

Losses incurred but not yet reported or
claimed

Dung khi t6n that 16n vuot qua phi bao
hiém ciia ndm tai chinh

Used when large losses exceed the year's
premium

Tra tién bao hiém khi sy kién bao hiém
xay ra voi trach nhiém da cam két

Pays benefits when an insured event occurs
under a committed liability

Tra phan 13i da thoa thuan cho hop
ddng co6 tham gia chia 1ai

Pays the agreed profit share on
participating contracts

Can cr
Legal basis

ND 46/2023/ND-CP, Piéu
38 khoan 2 diém a, Diéu 39
khoan 1; TT 67/2023/TT-
BTC, Piéu 35

ND 46/2023/ND-CP, Piéu
38 khoan 2 diém b; TT
67/2023/TT-BTC, Piéu 36
khoan 1 diém a

ND 46/2023/ND-CP, Piéu
38 khoan 2 diém b; TT
67/2023/TT-BTC, Piéu 36
khoan 1 diém b

ND 46/2023/ND-CP, Piéu
38 khoan 2 diém ¢; TT
67/2023/TT-BTC, Piéu 37

ND 46/2023/ND-CP, Piéu
40 khoan 2 diém a, Diéu 41
khoan 1

ND 46/2023/ND-CP, Piéu
40 khoan 2 diém d; TT
67/2023/TT-BTC, Piéu 39
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Dy phong boi thuong gdm hai phan. Phan thir nhét 1a khoan cho hd so dd c6 yéu cau
nhung chua gidi quyét. Phan thir hai 1a khoan cho ton that dd xay ra nhung chua dugc
béo, goi 12 IBNR (incurred but not reported). Thong tu 67/2023/TT-BTC, Diéu 36 khoan
1 diém b, tinh IBNR cho ting nghiép vu theo cong thirc c6 ding doanh thu phi thuan, s6
tién boi thuong binh quan ciia ba ndm tai chinh lién tiép trudc, va thoi gian cham yéu ciu
bdi thudng.

The claims reserve has two parts. The first covers claims that have been submitted but not
settled. The second covers losses that have occurred but have not been reported, known as IBNR
(incurred but not reported). Circular 67/2023/TT-BTC, Article 36 clause 1 point b, sets the IBNR

for each line of business with a formula that uses net premium revenue, the average claim
amount over the three previous financial years, and the claim reporting lag.

Dy phong phi chwa duoc huong 12 phan phi twong Gng véi thoi gian con lai ciia hop dong
tai ngay 1ap bao cao. Dir kién dé bai gébm ba hop dong Xe Xanh, mdi hop dong phi
300.000 @, hi¢u luyc 12 thang, con lai 6, 3 va 9 thang. Vi du tinh theo thang, theo cong
thuc (2.17).

The unearned premium reserve is the part of the premium that matches the time left on the
contract at the reporting date. The example uses the data of the exercise: three Xe Xanh

contracts, each with a premium of 300,000 VND, a term of 12 months, and 6, 3 and 9 months
left. The example works by month, as in formula (2.17).

Dw phong phi chwa dwoc hwédng = Phi X Thoi gian con lai / Thoi han (2.17)

Thong tu 67/2023/TT-BTC, Diéu 35 khoan 2 diém a, quy dinh phuong phap 1/8 tinh theo
quy. Céch tinh theo thang & dy chi minh hoa nguyén tic ty 1¢ véi thoi gian con lai; thong
tu quy dinh mot phuong phap khac.

Circular 67/2023/TT-BTC, Article 35 clause 2 point a, sets out the 1/8 method, which works by

quarter. The monthly calculation here only illustrates the principle of proportion to the
remaining time; the circular sets a different method.

PHI = 300000
THOI HAN = 12

CON LAI = [6, 3, 9]
vn = lambda x: f"{round(x):,}".replace(",", ".")
tong = 0

for i, cl in enumerate (CON LAI, 1):
dp = PHI * cl / THOI HAN

tong += dp

print ("Hop d&déng", i, "con", cl, "thang:", vn(dp))
print ("Téng du phong:", vn(tong))
print ("Phi d& thu:", vn(PHI * len(CON LAI)))

(
print ("Ty 1é:", f"{tong / (PHI * len(CON LAI)) * 100:.0£f}%")
print ("Sai cho hop ddéng con 3 thang:", vn(PHI * (THOI HAN - 3) / THOI HAN))

Két qua chay / Output

Hop dbéng 1 coén 6 thang: 150.000

Hop ddéng 2 coén 3 thang: 75.000

Hop dbéng 3 coén 9 thang: 225.000

Téng du phong: 450.000

Phi da thu: 900.000

Ty 1&: 50%

Sai cho hop ddng coéon 3 thang: 225.000
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Hop dong Phi Con lai (thang) Du phong
Contract Premium Months left Reserve

Hop dong 1 300.000 d 6 150.000 d
Contract 1

gD AinE 2 300.000 d 3 75.000 d
Contract 2

Hop dong 3 300.000 d 9 225.000 d
Contract 3

Wiz 900.000 d 450.000 d
Total

Ba hop dong co tong phi 900.000 d. Du phong phi chua duge huéng 1a 450.000 d, tic
50% tong phi.

The three contracts carry 900,000 VND in premium. The unearned premium reserve is 450,000
VND, or 50% of the total premium.

PHAI THUQC / MEMORISE — Dy phong phi chwa dugc huong = phi x thoi gian con lai /
thoi han. Dy phong bdi thuong gdm phan di c¢6 yéu cau va phan IBNR, tirc ton that da xay ra
nhung chua dugc béo.

Unearned premium reserve = premium X time remaining / term. The claims reserve covers claims
that have been submitted and the IBNR, which covers losses that have occurred but are not yet
reported.

LOI HAY GAP / COMMON MISTAKE — Tinh theo thoi gian d3 qua thay vi thoi gian
con lai. V&i hop ddng con 3 thang, cach sai cho 225.000 d, trong khi ding 1a 75.000 d.

Using the time already elapsed instead of the time remaining. For the contract with 3 months lefi, the
wrong method gives 225,000 VND, while the correct figure is 75,000 VND.

LOI HAY GAP / COMMON MISTAKE — Léy tong phi di thu 1am dy phong. Tong phi 1a
900.000 d, nhung du phong chi 14 450.000 d.

Treating the total premium received as the reserve. The total premium is 900,000 VND, but the
reserve is only 450,000 VND.

2.9. T4i bao hiém — 2.9. Reinsurance

T4i bao hiém 13 viéc doanh nghiép bao hiém gdc chuyén mot phan rii ro da nhan sang
doanh nghiép bao hiém khac, goi 1a doanh nghiép tai bao hiém. Piéu 89 Luat Kinh doanh
bao hiém cho phép doanh nghiép bao hiém chia sé rii ro v6i doanh nghiép bao hiém,
doanh nghiép tai bao hiém khac dudi hinh thic tai bao hiém va nhuong tai bao hiém.

Reinsurance is the transfer of part of a risk from the original insurer to another insurer, called

the reinsurer. Article 89 of the Law on Insurance Business allows an insurer to share risk with
other insurers and reinsurers through reinsurance and retrocession.

T4i bao hiém c6 hai nhom. Nhom theo ty 1& (proportional) gdm quota share, bén tai bao
hiém nhan mét ty 18 ¢b dinh trén moi vy, va surplus, bén tai bao hiém nhan phan vuot
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mure giir lai theo ty 16. Nhom khong theo ty 1& (non-proportional) gdm excess of loss, bén
tai bao hiém chi tra phan vuot mirc trén mdi vu, va stop-loss, chi tra khi tong bdi thudong
trong mot ky vugt murc dit san.

Reinsurance has two groups. Proportional reinsurance includes quota share, where the
reinsurer takes a fixed percentage of every claim, and surplus, where it takes a share of the
amount above the retention line. Non-proportional reinsurance includes excess of loss, where
the reinsurer pays only the part of each claim above a set level, and stop-loss, which pays only
when total claims in a period exceed a set level.

Phan rui ro doanh nghiép gdc giir lai goi 1a mirc giir lai (retention). Vi quota share, mirc
gitr lai 1a phﬁn con lai theo ty 1€. Véi excess of loss, murc gitr lai 1a mot sb tién cb dinh
trén moi vu, ky hiéu R, va bén tai bao hiém tra trong han muc L.

The part of the risk the original insurer keeps is the retention. Under quota share, the retention

is the remaining percentage. Under excess of loss, the retention is a fixed amount per claim,
written R, and the reinsurer pays within a limit L.

Tai bao hiém vwgt mirc boi
thuong
Excess of loss reinsurance

Tiéu chi T4i bao hiém theo ty 1&

Criterion Proportional reinsurance

Phan vuot mirc giit lai R trén moi

Co sé chia Ty 1€ ¢6 dinh trén moi vu vy, trong han muc L
A fixed percentage of every claim The part above retention R per claim,
up to limit L
Dinh theo 16p rii ro vugt mirc,
oA Tuong tng véi ty 1é nhuon khong phdi ty 1¢ cta phi go
Phi chuyén di gung voity i g ong pha ty ¢ cua phi goc
In proportion to the ceded percentage Set for the layer above retention, not a
share of the original premium
Vu dudi muc giir lai khong dugc tai
\ Vin nhudng mot phan bao hiém
Vu nho . L ) L
Part of the claim is still ceded A claim less than the retention is not
reinsured

PHAI THUQC / MEMORISE — Tai bao hiém chuyén mot phan rii ro ciia doanh nghiép
gbc sang doanh nghiép khac. Theo ty 1&: phan giir lai = (1 — a) x bdi thuong. Vuot mirc boi
thuong: bén tai bao hiém chi tra phan vuot R, va khong qua L.

Reinsurance moves part of an insurer's risk to another insurer. Quota share: retained part = (1 — a)
x claim. Excess of loss: the reinsurer pays only the part above R, and not more than L.

Vi du dung dir kién dé bai. Thinh An nhan rai ro Xe Xanh, nim 2025 ¢6 niam vy bdi
thuong 16n: 3.000.000 4, 8.000.000 d, 20.000.000 d, 45.000.000 d va 120.000.000 d. Vi
du tinh theo hai cach.

The example uses the case data. Thinh An insures Xe Xanh, and in 2025 it had five large claims:
3,000,000 VND, 8,000,000 VND, 20,000,000 VND, 45,000,000 VND and 120,000,000 VND. The
example calculates them two ways.
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(a) Quota share véi a = 30%. Thinh An nhuong 30% moi vu va gilr 70%. Phan gitr lai cua
mot vy bang (1 — a) nhan boi thuong, nhu cong thire (2.18). Vu 120.000.000 d: Thinh An
giir 84.000.000 d, tai bao hiém tra 36.000.000 d.

(a) Quota share with a = 30%. Thinh An cedes 30% of every claim and keeps 70%. The retained
part of one claim is (1 — a) multiplied by the claim, as in formula (2.18). For the 120,000,000
VND claim, Thinh An keeps 84,000,000 VND and the reinsurer pays 36,000,000 VND.

Phan gitr lai (quota share) = (1 — a) X B6i thwong (2.18)

A = 0.30 # ty 1& nhuong quota share
BOI = [3000000, 8000000, 20000000, 45000000, 120000000]
def vn(x):
return f"{round(x):,}".replace(",", ".") + " 4"
giu tong = tai tong = 0
for i, s in enumerate (BOI, 1):
giu (1 - A) *s
tai A * s
giu _tong += giu
tai tong += tai
print (f"vu {i}: {vn(s)} | gi® {vn(giu)} | tédi BH {vn(tai)}")
print ("Téng gi®:", vn(giu tong), "| téng tai BH:", vn(tai tong))

Két qua chay / Output

Vu 1: 3.000.000 & | gitt 2.100.000 & | tai BH 900.000 &

Vu 2: 8.000.000 & | gitt 5.600.000 & | tai BH 2.400.000 &

Vu 3: 20.000.000 & | gittr 14.000.000 4 | tédi BH 6.000.000 &
Vu 4: 45.000.000 & | gitr 31.500.000 & | téi BH 13.500.000 &

Vu 5: 120.000.000 4 | gi® 84.000.000 & | téi BH 36.000.000 &

Tdng gitt: 137.200.000 & | téng tai BH: 58.800.000 d
(b) Vuot mirc boi thuong, ap dung cho tung vu, véi muce gilr lai R = 30.000.000 d va han
mirc L = 100.000.000 d. Bén tai bao hiém tra phan vugt R, nhung khong quéa L, theo
cong thirc (2.19). Ba vu ddu déu dudi R nén Thinh An gitt toan bd. Vu 45.000.000 d vuot
R 15.000.000 d. Vu 120.000.000 & vuot R 90.000.000 &, nim trong han mtc L, nén tai
bao hiém tra 90.000.000 & va Thinh An giit 30.000.000 d.

(b) Excess of loss, applied to each claim, with retention R = 30,000,000 VND and limit L =
100,000,000 VND. The reinsurer pays the part above R, up to L, as in formula (2.19). The first
three claims are less than R, so Thinh An keeps them in full. The 45,000,000 VND claim exceeds
R by 15,000,000 VND. The 120,000,000 VND claim exceeds R by 90,000,000 VND, which is
within the limit L, so the reinsurer pays 90,000,000 VND and Thinh An keeps 30,000,000 VND.

Tai bao hiém tra (XoL) = min(max(S — R, 0), L) (2.19)
R = 30000000 # miac gi® lai mdi vu (d)
L = 100000000 # han mic tai bao hiém mdi vu (d)
BOI = [3000000, 8000000, 20000000, 45000000, 120000000]
def vn(x):
return f"{round(x):,}".replace(",", ".") + " a"

giu tong = tai tong = 0
for i, s in enumerate (BOI, 1):

tai = min(max(s - R, 0), L)

giu = s - tai

giu _tong += giu

tai tong += tai

print (f"vu {i}: {vn(s)} | gi® {vn(giu)} | tédi BH {vn(tai)}")
print ("Téng gi®:", vn(giu tong), "| téng tai BH:", vn(tai tong))
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Két qua chay / Output

Vu 1: 3.000.000 & | gitr 3.000.000 & | téi BH 0 d

Vu 2: 8.000.000 & | gitr 8.000.000 & | t4i BH 0 d

Vu 3: 20.000.000 & | gitr 20.000.000 & | téi BH 0 4

Vu 4: 45.000.000 & | gitr 30.000.000 & | téi BH 15.000.000 &
Vu 5: 120.000.000 & | gi 30.000.000 & | téi BH 90.000.000 &

Téng gim: 91.000.000 d | tdng tai BH: 105.000.000 d

Hinh 2.4 chia vu 120 triéu dng: theo ty 1&, Thinh An giir 84 triéu dong va tai bao hiém
tra 36 triéu d@)ng; theo vugt murc, Thinh An gitr 30 triéu déng va tai bao hiém tra 90 triéu
dong.

Figure 2.4 splits the VND 120 million claim: under quota share, Thinh An keeps VND 84 million

and the reinsurer pays VND 36 million; under excess of loss, Thinh An keeps VND 30 million
and the reinsurer pays VND 90 million.

B ThinhAngiitlai BB Tai bao hiém tra

QuOta Share 30%
Vuot mire boi thuong " "
(mure gii 30 tridu, 30 tri¢u 90 trigu
han murc 100 triéu)

0 30 60 90 120

S6 tién bdi thuong (triéu dong)

Hinh 2.4. Chia vu bdi thudong 120 triéu ddng giita Thinh An va nha tai bao hiém
Figure 2.4. Splitting a VND 120 million claim between Thinh An and the reinsurer

Tong boi thuong nam vy 13 196.000.000 d. Theo ty 18, Thinh An gitr 137.200.000 d. Theo
vuot mire, Thinh An giit 91.000.000 & va tai bao hiém tra 105.000.000 d. Vugt mirc boi
thuong giam manh phén gitlr lai & vu 16n, con quota share chia déu moi vu.

Total claims for the five cases are 196,000,000 VND. Under quota share, Thinh An keeps
137,200,000 VND. Under excess of loss, it keeps 91,000,000 VND and the reinsurer pays
105,000,000 VND. Excess of loss cuts the retained amount of large claims, while quota share
spreads the cut across every claim.

2.10. Bién kha niing thanh to4n, thuit ngir va 16i hay gip — 2.10. Solvency

margin, glossary and common mistakes

Kha ning thanh toan 1 kha ning doanh nghiép bao hiém tra du boi thuong va quyén loi
khi dén han. Luat Kinh doanh bao hiém yéu cu duy tri kha ning thanh toan trong sudt
qué trinh hoat dong (Piéu 110 khoan 1). Doanh nghiép duoc coi la di kha ning thanh
toan khi trich 1ap du phong nghiép vu day du va bao dam ty 18 an toan vén (Piéu 110
khoan 2). Ty 1é an toan vn dugc quy dinh tai Piéu 95.

Solvency means an insurer can pay claims and benefits when they fall due. The Law on
Insurance Business requires an insurer to keep its solvency throughout its operation (Article
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110, clause 1). An insurer meets the solvency requirement when it sets aside sufficient technical
reserves and maintains the capital adequacy ratio (Article 110, clause 2). The capital adequacy
ratio is set out in Article 95.

Bién kha ning thanh toan (solvency margin) 14 phan von kha dung vuot muc tdi thiéu bat
budc. Nghi dinh 46/2023 goi muc tdi thiéu d6 1a bién kha ning thanh toan tdi thiéu. Vi
du, Piéu 21 yéu cau doanh nghiép bao hiém nhan tho trién khai bao hiém lién két dau tu
phai c6 bién kha ning thanh toan cao hon bién tdi thiéu 200 ty dong.

The solvency margin is the available capital above the required minimum. Decree 46/2023 calls
that minimum the minimum solvency margin. For example, Article 21 requires a life insurer

offering unit-linked investment insurance to hold a solvency margin above the minimum by VND
200 billion.

Voén diéu 18 tdi thiéu 1a mirc von dé duge cap phép, khac véi bién kha niang thanh toan
phat sinh trong van hanh. Piéu 35 Nghi dinh 46/2023 khoan 1 diém a quy dinh 750 ty
ddng cho doanh nghiép bao hiém nhan tho va bao hiém strc khoe (trir lién két don vi, huu
tri). Khoan 2 diém a quy dinh 400 ty dong cho phi nhan tho (trir hang khong, vé tinh).
Nghi dinh 97/2026 Diéu 15 viét lai khoan 2 diém a voi muc 400 ty dong.

Minimum registered capital is the capital needed to obtain a licence. It differs from the solvency
margin, which is measured during operation. Article 35 clause 1 point a of Decree 46/2023 sets
VND 750 billion for life insurance and health insurance, excluding unit-linked and pension

business. Clause 2 point a sets VND 400 billion for non-life insurance, excluding aviation and
satellite business. Article 15 of Decree 97/2026 restates clause 2 point a at VND 400 billion.

Ty 1é kha niang thanh toan do bién nay bang mét con sb, theo cong thirc (2.20).
The solvency ratio measures this margin as one figure, following formula (2.20).

Ty 1€ kha nang thanh todn = V6n kha dung / Bién kha nang thanh toan toi thiéu
(2.20)

Thinh An ¢6 vén kha dung 150 ty dong va bién tdi thiéu 120 ty dong, ty 1& 125,0%. LS 40
ty dong lam vbn kha dung con 110 ty dong, ty 18 con 91,7%. Ty 1& dudi 100% nghia 1a
vbn kha dung khong dii bién t6i thiéu, thiéu 10 ty dong.

Thinh An has available capital of VND 150 billion against a minimum margin of VND 120
billion, a ratio of 125.0%. A loss of VND 40 billion reduces available capital to VND 110 billion,
and the ratio falls to 91.7%. A ratio under 100% means available capital does not cover the
minimum margin, and the shortfall is VND 10 billion.

VON_KHA DUNG = 150 # ty ddng
BIEN TOI THIEU = 120 # ty ddng, dix kién dé bai
LO = 40 # 16 lam giam vbn kha dung
def ty(x):
return f"{x * 100:.1f}%".replace(".", ",")
von_sau = VON_KHA DUNG - LO
print ("Bién ban ddu:", VON KHA DUNG - BIEN TOI THIEU, "ty déng")

print ("Ty 1& ban diu:", ty(VON KHA DUNG / BIEN TOI THIEU))
print ("Vén kha dung sau 15:", von sau, "ty ddng")

print ("Ty 1é& sau 15:", ty(von sau / BIEN TOI THIEU))

print ("Thiéu so véi bién:", BIEN TOI THIEU - von sau, "ty déng")
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Két qua chay / Output

Bién ban dau: 30 ty ddng

Ty 1& ban diau: 125,0%

vén kha dung sau 1&: 110 ty ddng
Ty 1& sau 18: 91,7%

Thiéu so véi bién: 10 ty ddng

PHAI THUQC / MEMORISE — Khé ning thanh toan phai duy tri lién tuc. Bién kha ning
thanh toan 13 v6n kha dung vuot mirc téi thiéu. Ty 18 kha ning thanh toan = vbn kha dung /
bién tdi thiéu. Von diéu 18 tdi thiéu khac véi bién kha ning thanh toan: 750 ty dong nhan tho,
400 ty ddng phi nhan tho.

Solvency must be kept at all times. The solvency margin is available capital above the minimum.

Solvency ratio = available capital / minimum margin. Minimum registered capital is a separate
requirement. VND 750 billion for life insurance and VND 400 billion for non-life insurance.

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

X4c suét 6 it nhat mot vu ton thit trén mot
don vi rui ro trong mot ky

Xac suét ton that robability of loss
P Y Probability of at least one loss for one unit of
exposure in a period
S6 vu ton thét trén mot don vi tiép XUc trong
Tén suat frequency i L, 66 106 o o
Number of claims per unit of exposure in a
period, can exceed 1
Mt db severit S6 tién boi thudng trung binh ctia mot vy
j y Average amount paid per claim
Tan suat nhan muc do, tinh trén mot don vi
2 B, 713 tiép xuc
Ton that ky vong expected loss P o ) ]
Frequency multiplied by severity, per unit of
exposure
Khi s6 don vi rai ro tang, ton that thuc té tién
e an ton that ky von
Quy luat so 16n law of large numbers gan ton that ky vong
As the number of exposures grows, actual losses
approach expected losses
Phi dii tra bdi thuong ky vong, chua co phu
2 o) . hi
Phi thuan pure premium p . ,
Premium that covers expected claims, before
loading
Phan cong vao phi thuan dé tra chi phi va loi
, . nhuan
Phu phi loading ’

Amount added to the pure premium for expenses
and profit
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Phi khach hang déng, bang phi thuan cong

. A . hu phi

Phi gdp gross premium p l.lp ! )
Premium the customer pays, pure premium plus

loading

MO hinh sb vu trong mot ky, voi tham s6Ala
Phan phéi Poisson Poisson distribution so v k_y vong o ) )
Model for the number of claims in a period, with

A the expected number of claims

Ty s6 phi ctia mot nhém riii ro so véi nhém
Hé s6 nhom relativity iy
’ Ratio of the rate of one risk group to the base
group rate

Boi thudng chia cho phi thu

Ty 1€ boi thuon loss rati
y lebot £ 088 ratio Claims divided by premium earned

Chi phi chia cho phi thu

Ty 1€ chi phi expense ratio
yie p p Expenses divided by premium earned

Tdng ty 1¢ boi thuong va ty 1¢ chi phi

Loss ratio plus expense ratio

Ty 1& két hop combined ratio

Béng s6 nguoi song va chét theo tudi, cho

Bang ty 1€ tir vong mortality table xac sua‘F t Yong ax o
Table of survivors and deaths by age, giving
mortality rates gx

Gi4 tri khoan tién tuong lai quy vé hién tai
iAo theo 13i suat
Gia tri hién tai present value o )
Value today of a future amount, discounted at an
interest rate

Béo hiém tra tién khi nguoi duoc bao hiém tir
To ky term life insurance Vgng trong tho.l han.da Sl o
Life cover paid if the insured dies within a set

term

Khoan trich lap dé tra nghia vu bdi thuong va

. - . hi tra t t lai

Du phong nghiép vu  technical reserve chi tra trong .uong a . .
Amount set aside to meet future claim and benefit

obligations

Viéc doanh nghié€p bao hi€ém chuyén mot
1. 12 . han rti ro cho doanh nghiép khéc
Tai bao hiém reinsurance p ) . EIEP )
Transfer of part of a risk from one insurer to

another
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Thuéat ngir Tiéng Anh Giai thich ngin
Term (Vietnamese) English Short definition

Téi bao hiém theo ty 1¢ ¢d dinh trén moi vu
uota share uota share Proportional cover with a fixed percentage of
q D fixed p
every claim

Tai bao hiém tra phan bdi thuong vuot mirc
giir lai, trong han mtrc

Excess of loss excess of loss i ]
Cover for the part of each claim above the
retention, up to a limit
. .. Phén vbn kha dung vuot murc toi thiéu bét
Bién kha nang thanh . . g Vit
tod solvency margin budc
oan

Available capital above the required minimum

LOI HAY GAP / COMMON MISTAKE — Céng 30% thang vao phi thuan. Xe Xanh:
210.000 x 1,3 =273.000 d, khi do6 phu phi that chi 63.000 d, tic 23,1% phi goép. Phu phi phai
tinh trén phi gop.

Adding 30% directly to the pure premium. For Xe Xanh, 210,000 % 1.3 = 273,000 VND, and the real
loading is then only 63,000 VND, or 23.1% of the gross premium. The loading must be calculated on
the gross premium.

LOI HAY GAP / COMMON MISTAKE — Nham tan suit v6i x4c suét. Tan suét 13 s6 vy
ky vong trén mdi don vi, nén cé thé 16m hon 1. X4c suét co it nhat mot vu ludn ndm trong
khoang tir 0 dén 1 va nhé hon hodc bang tn suat.

Confusing frequency with probability. Frequency is the expected number of claims per unit and can
exceed 1. The probability of at least one claim always lies between 0 and I and is no larger than the
frequency.

LOI HAY GAP / COMMON MISTAKE — Poisson quén nhén A theo quy mo. Liy tan suét
0,07 1am A cho ca danh muc 14 sai 20.000 lan. bung 1a A = 0,07 x 20.000 = 1.400 vu cho
20.000 nam-xe.

Forgetting to scale 1 by exposure. Using a frequency of 0.07 as 1 for the whole portfolio understates it
by a factor of 20,000. The correct value is 2 = 0.07 x 20,000 = 1,400 claims for 20,000 vehicle-years.

LOI HAY GAP / COMMON MISTAKE — Tudng ty 1& két hop dudi 100% la chic chan
13i. Xe Xanh c6 ty 1& két hop 97%, nhung ty 1& nay chi do trén bdi thuong da ghi nhan. Néu
du phong trich thiéu, boi thudng phat sinh sau s& lam ty 16 ting. Lii ddu tu va thué nim ngoai
ty 1¢ nay.

Assuming that a combined ratio under 100% guarantees a profit. Xe Xanh has a combined ratio of
97%, but the ratio uses claims already recognised. If reserves are set too low, later claims push the
ratio up. Investment income and tax fall outside the ratio.

LOI HAY GAP / COMMON MISTAKE — Chiét khiu sai s6 mil. Khoan chi tra nim t
dung hé s6 vt véi v = 1/(1 + i). Ldi thudng gip 1a ding v/ (t—1) hodc nhan véi (1 + i)t thay
vi chia. Nam tht nhat, t =1, hé sd la v.

Using the wrong discount exponent. A payment in year t is discounted with vt, where v = 1/(1 +1i). A
common error is to use v\(t—1), or to multiply by (1 + i)t instead of dividing. In year 1, t = 1, and the
factor is v.
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LOI HAY GAP / COMMON MISTAKE — Nham quota share vi excess of loss. Quota
share nhuong 30% moi vy, ké ca vu 3.000.000 d. Vuot mirc bdi thuong chi tra phﬁn trén muac
gitr lai R, nén vu 3.000.000 @ dugc giit toan bd.

Mixing up quota share with excess of loss. Quota share cedes 30% of every claim, including the
3,000,000 VND claim. Excess of loss pays only the part above the retention R, so the 3,000,000 VND
claim is kept in full.

2.11. Bai tap van dung c0 10i giai — Applied exercises with solutions

Bai 1. Phi gop san pham tai nan — Exercise 1. Gross premium for an accident product

Mot san phém bao hiém tai nan c6 dit liéu nam trude: 10.000 nam-nguoi tiép xuc rui ro,
500 vu bodi thuong, bdi thuong trung binh 4.000.000 ¢ mdi vu. Phy phi bang 20% phi
gop. Doanh thu phi bang phi gop nhan 10.000 nim-ngudi. Tinh tan suit ton that, phi
thuan, phi gop va doanh thu phi.

An accident product has last year's data: 10,000 person-years of exposure, 500 claims, and an
average claim of 4,000,000 VND. The loading is 20% of the gross premium. Premium income

equals the gross premium times 10,000 person-years. Calculate the claim frequency, pure
premium, gross premium and premium income.

1. Tan suat = 500 / 10.000 = 0,05, tirc 5%.
Frequency = 500/ 10,000 = 0.05, or 5%.

2. Phi thuan = tan suat x mirc 46 = 0,05 x 4.000.000 = 200.000 d.
Pure premium = frequency x severity = 0.05 % 4,000,000 = 200,000 VND.

3. Phi gdp =200.000 / (1 — 0,20) = 250.000 d. Phu phi = 0,20 x 250.000 = 50.000 d, va
200.000 @ cong 50.000 d bé.ng 250.000 g.
Gross premium = 200,000/ (1 — 0.20) = 250,000 VND. Loading = 0.20 x 250,000 = 50,000
VND, and 200,000 VND plus 50,000 VND gives 250,000 VND.

4. Doanh thu phi = 250.000 % 10.000 = 2.500.000.000 d.
Premium income = 250,000 x 10,000 = 2,500,000,000 VND.

Bai 2. S6 vu theo phan phoi Poisson — Exercise 2. Number of claims under a Poisson
distribution

Danh muc c6 50 hop ddng, mdi hop dong c6 xac suat 8% phat sinh mot vu bdi thudng
trong nam, cac hop dong doc lap. S6 vu N trong nam c6 phan phdi Poisson véi A = 4.
Tinh P(N = 0), P(N = 2) va P(N > 3), 1am tron dén 4 chir s6 thap phan.

A portfolio has 50 policies, each with an 8% probability of one claim in the year, and the

policies are independent. The number of claims N in the year follows a Poisson distribution with
A =4. Calculate P(N = 0), P(N = 2) and P(N > 3), rounded to 4 decimal places.

1. Ky vong s6 vu 1a L =50 x 0,08 = 4.
The expected number of claims is 4 = 50 % 0.08 = 4.

2. P(N = 0) = e"4 = 0,0183.
P(N=0) = e 4= 0.0183.
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3.P(N=2)=4%x e’4 /2] = 8e"4 = 0,1465.
P(N=2) =47 x e’~4/2! = 8’4 = (.1465.

4.P(N=1)=4e"4=0,0733,nén PN >3)=1— 13e"4 =1 — (0,0183 + 0,0733 +
0,1465) = 0,7619.
P(N=1) =4’ ~4=0.0733, 50 P(N=3) = I — 13¢"~4 = 1 — (0.0183 + 0.0733 + 0.1465) =
0.7619.

Bai 3. Phi thuén tir ky hai ndm — Exercise 3. Pure premium for a two-year term life policy
Mot ngudi nam 31 tudi mua bao hiém tir ky hai nam véi sb tién bao hiém 200.000.000 d.
Quyén loi chi trd cudi ndm xay ra tir vong, 13i sut k¥ thuat 4% mdi niam, phi dong mot
1an ngay dau hop dong. Xac suit tir vong q(31) = 0,00085 va q(32) = 0,00091. Tinh phi
thudn mot 1an, lam tron dén dong.

A 31-year-old man buys a two-year term life policy with a sum insured of 200,000,000 VND. The
benefit is paid at the end of the year of death, the technical interest rate is 4% a year, and the

premium is paid as a single lump sum at inception. The death probabilities are q(31) = 0.00085
and q(32) = 0.00091. Calculate the single pure premium, rounded to the nearest VND.

1. Nam 1: 200.000.000 x 0,00085 / 1,04 = 163.462 4.
Year 1: 200,000,000 *x 0.00085 / 1.04 = 163,462 VND.

2. Nam 2: x4c suat séng dén dau nam 1a 1 — 0,00085 = 0,99915. Phi = 200.000.000 x
0,99915 x 0,00091 / 1,04> = 168.126 4.
Year 2: the probability of surviving to the start of the year is 1 — 0.00085 = 0.99915. Cost =
200,000,000 % 0.99915 x 0.00091 / 1.04*> = 168,126 VND.

3. Tong phi thuan mot lan = 163.462 + 168.126 = 331.588 d.
Single pure premium = 163,462 + 168,126 = 331,588 VND.

2.12. Cau héi tu luan va dan y tra 16i — Essay questions and answer outlines

Céu 1. Phan biét phi thuin va phi gop. Viét cong thirc, giai thich vi sao phu phi tinh
trén phi gdp va minh hoa bing Xe Xanh: phi thuin 210.000 d, phu phi 30% phi gop.
Question 1. Distinguish the pure premium from the gross premium. Give the formulas, explain

why the loading is calculated on the gross premium, and illustrate with Xe Xanh: pure premium
210,000 VND, loading 30% of the gross premium.

« Phi thuan = tan suit x muc do, 1a phén du chi tra boi thuong ky vong cua mot don vi
rui ro.
Pure premium = frequency % severity. It is the amount needed to pay the expected claims of
one unit of exposure.

« Phi gdp = phi thuan + phy phi. Phy phi gdm chi phi khai thac, chi phi quan 1y va loi
nhuan.
Gross premium = pure premium + loading. The loading covers acquisition costs,
administration costs and profit.

« Phy phi tinh trén phi gop, nén phi gop = phi thuan / (1 — ty 1& phu phi). Néu cong
thang 30% vao phi thuan thi dugc 273.000 &, khi d6 phu phi chi chiém 23,1% phi gop.

The loading is a share of the gross premium, so gross premium = pure premium / (I —
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loading ratio). Adding 30% directly to the pure premium gives 273,000 VND, where the
loading is only 23.1% of the total.

» Xe Xanh: 210.000 / (1 — 0,30) = 300.000 d, phu phi 90.000 d.
Xe Xanh: 210,000/ (1 — 0.30) = 300,000 VND, loading 90,000 VND.

« Phi thuan phy thudc dir liéu t6n that, con ty 1¢ phu phi phu thuéc myc tiéu chi phi va
loi nhuan.
The pure premium follows from loss data, while the loading ratio follows from expense and
profit targets.

Céiu 2. Trinh bay quy luit s6 I6n: phat biéu, mé phéng, ¥ nghia véi bio hiém va gioi
han.
Question 2. State the law of large numbers: its statement, a simulation, its meaning for
insurance and its limits.
« Phat biéu: khi s6 don vi rui ro doc lap n ting, tin suat ton that quan sat hoi tu vé xac
suat Iy thuyét, va do léch twong ddi giira hai dai lwong thu hep dan.
Statement: as the number n of independent exposure units rises, the observed claim frequency
converges to the theoretical probability, and the relative deviation between the two narrows.
« M6 phong: 13y xéac suit 7% lam dau vao, sinh ngiu nhién cic mau véi n ting dan. Tan
suat quan sat dao dong quanh 7%, va bién do dao dong giam khi n ting.
Simulation: take 7% as the input probability and generate random samples with increasing n.
The observed frequency fluctuates around 7%, and the fluctuation shrinks as n grows.
« Y nghia: doanh nghiép dua vao s6 16n hop dong dé udc luong ton that ky vong 6n
dinh. Phi thuén tinh tir dir liéu qua kht chi dang tin khi dit liéu da 16n.
Meaning: an insurer relies on a large number of policies to estimate a stable expected loss. A
pure premium built from past data is reliable only when the data set is large.

« Ham y: danh muc nho c6 két qua dao dong manh hon, nén can vén du phong 16n hon
so voi danh muc 16n ¢ clng x4c suat.
Implication: a small portfolio produces more volatile results, so it needs more capital
reserves than a large portfolio with the same probability.

« Gi6i han thtr nhat: rui ro tuong quan. Bio 1i hay dich bénh tac dong dong thoi nhiéu
hop déng, khién céc don vi rti ro khong con ddc 1ap.
First limit: correlated risk. Floods, storms or epidemics affect many policies at the same
time, so the exposure units are no longer independent.

« Gi6i han tht hai: x4c suét thay doi theo thoi gian do luat, cong nghé hoic hanh vi thay
d6i, nén dir lidu cii c6 thé khong con dai dién.
Second limit: probabilities change over time with law, technology or behaviour, so old data
may no longer be representative.

Ciu 3. So sanh tai bao hiém theo ty 1¢ (quota share) va vurgt mirc bdi thuong (excess
of loss). Minh hoa bang vu bdi thuwdng 120 triéu dong véi quota share 30% va véi
excess of loss c6 mirc gilr 30 tri¢u, han mirc 100 tri¢u. Giai thich vai tro cua tirng loai
d6i véi kha ning thanh toan.

Question 3. Compare quota share and excess of loss reinsurance. lllustrate with a claim of 120
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million VND under a 30% quota share and under an excess of loss treaty with a 30 million
retention and a 100 million limit. Explain the role of each in solvency.

« Quota share: nha nhuong nhan ¢6 dinh mot ty 16 mdi vu, vi du 30%. Vu 120 triéu: tai
bao hiém tra 36 triéu, nha nhuong gitr 84 triéu.
Quota share: the cedant transfers a fixed share of every claim, for example 30%. For a 120
million claim, the reinsurer pays 36 million and the cedant keeps 84 million.

« Excess of loss: nha nhuong gitt phan dén murc giit, phan vuot mic dugc tai bao hiém
tra dén han mutrc. Vu 120 triéu: nha nhuong gitr 30 tri¢u, tai bao hiém tra 90 triéu.
Excess of loss: the cedant keeps the loss up to the retention, and the reinsurer pays the part
above it up to the limit. For a 120 million claim, the cedant keeps 30 million and the
reinsurer pays 90 million.

* Quota share chia déu rai ro ciia moi vu va chia ca phi. Excess of loss chi bao v¢ trudc
ton that 16n.
Quota share spreads the risk of every claim and shares the premium. Excess of loss protects
only against large losses.

« V& kha nang thanh todn, excess of loss gidi han phan ton that giit lai ciia mot vu, nén
mot vu 16n kho 1am can von. Quota share giam ton that va nhu cau von cia ca danh
muyc.

For solvency, excess of loss caps the retained loss on any single claim, so one large claim is
less likely to exhaust capital. Quota share reduces the total loss and the capital needed for
the whole portfolio.

« Rui ro ddi tac: nha nhuong van phai tra khach hang day du. Néu bén nhan tai khong
chi tra, phan d6 quay vé nha nhuong.

Counterparty risk: the cedant still pays the policyholder in full. If the reinsurer does not pay,
that share falls back on the cedant.

2.13. Cau héi trac nghiém — Multiple-choice questions

9. Phi thuan ctia mdt san pham 1a 150.000 &, phu phi bang 25% phi gop. Phi gop 13 bao

nhiéu?
The pure premium of a product is 150,000 VND and the loading is 25% of the gross
premium. What is the gross premium?

A. 175.000d / 175,000 VND

B. 187.500d / 187,500 VND

C.200.000d / 200,000 VND

D. 250.000d / 250,000 VND

10. S6 vu ton that N ¢6 phan phdi Poisson véi tham s A. Phat biéu nao dung?
The number of claims N follows a Poisson distribution with parameter . Which statement is
correct?
A. Ky vong bang A/2, phuong sai bang A / Expected value 1/2, variance ).
B. Ky vong bang A, phuwong sai bang 1/A / Expected value 1, variance 1/)
C. Ky vong va phuong sai déu bang A / Expected value and variance both equal )
D. Ky vong bang A, phuong sai bang A2 / Expected value J, variance )*
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11. Khi s6 don vi riti ro quan sat n ting, tin sudt ton that quan sat thay doi thé nao?
As the number n of observed exposure units increases, how does the observed claim
frequency change?

A.

B.

D.

Tién gan xéc suét, o 1éch tuong dbi giam / Approaches the probability, relative
deviation falls

Ludn bang xac suat 1y thuyét ngay ca khi n nhd / Equals the theoretical probability
even when n is small

. B6 léch tuong d6i ting theo s6 vu quan sat / Relative deviation rises with the

observed claims
Khong doi, vi xac suat ludn 13 hiang s6 / Stays fixed, since the probability is always
constant

12. Ty 18 két hop ctia mot nghiép vu 1a 97%. Phat biéu nao dung néu chua tinh thu nhap

dau tu?
A line of business has a combined ratio of 97%. Which statement is correct before investment
income?

A. Nghiép vu 16 3% phi thu do chi phi cao / The line loses 3% of premium due to high

B.

C.

D.

costs

Nghiép vu 1ai 97% phi thu sau moi chi phi / The line earns 97% of premium after
all costs

Ty 1¢ boi thudng bang 97% tong phi thu / The loss ratio equals 97% of total
premium

Nghiép vu 13i 3% phi thu, chua tinh ddu tu / The line earns 3% of premium before
investment

13. Nhom tudi co tan suat ton thit 10%, trong khi tan suét chung cua danh muc 1a 7%. H¢
s6 nhom 14 bao nhiéu?
An age group has a claim frequency of 10%, while the overall portfolio frequency is 7%.
What is the relativity of the group?

A.
B.
C.
D.

0,7000 / 0.7000
0,0300 / 0.0300
1,4286 | 1.4286
1,4000 / 1.4000

14. Phi thudn mot 1an cta bao hiém tir ky bang gi?
What equals the single pure premium of a term life policy?

A.

B.

S tién bao hiém nhan véi xac suat tir vong nam dau / Sum insured times the first-
year death probability

Téng gia tri hién tai ky vong cac khoan chi tra / Expected present value of death
benefit payments

. S6 tién bao hiém chia cho s6 nam ctia hop dong / Sum insured divided by the

number of policy years

. Tong cac xac suat tir vong cua tung nam cong lai / Sum of the annual death

probabilities added together
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15. Vu boi thuong 120 tri¢u déng. Nha nhugng gitr mue 30 tri¢u, han muc excess of loss
100 triéu. T4i bdo hiém trd bao nhiéu?
A claim of 120 million VND occurs. The cedant retains 30 million and the excess of loss limit
is 100 million. How much does the reinsurer pay?

A. 30 triéu ddng / 30 million VND
B. 100 triéu déng / 100 million VND
C. 120 triéu dong / 120 million VND
D. 90 triéu déng / 90 million VND

16. Hop ddng c6 phi 600.000 d, hiéu lyc 12 thang va con 4 thang nita m&i hét han. Dy

phong phi chua dugc hudng 1a bao nhiéu?
A policy with a premium of 600,000 VND runs for 12 months and has 4 months left. What is
the unearned premium reserve?

A. 150.000d / 150,000 VND

B. 200.000 & / 200,000 VND

C. 400.000d / 400,000 VND

D. 600.000d / 600,000 VND
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Chuong 3. M6 hinh kinh doanh insurtech va s pha vé chudi gia

tri — Chapter 3. Insurtech business models and value-chain disruption

Muc tiéu chwong — Chapter objectives

« Phan biét kénh phan phdi truyén thong véi kénh nhing, truc tuyén va theo yéu cau, va
xé4c dinh vi tri cta insurtech trong chudi gia tri bao hiém.
Distinguish traditional distribution channels from embedded, online and on-demand
channels, and locate insurtech along the insurance value chain.

« Phan biét bao hiém vi mo, P2P, twong hd va bao hiém tham sd; néu co ché kich hoat
va ngudng chi tra cia bao hiém tham sb.
Tell apart microinsurance, peer-to-peer, mutual and parametric insurance, and state the
trigger mechanism and payout thresholds of parametric cover.

* So sanh cac mo6 hinh doanh thu cua insurtech va 1ap Business Model Canvas cho mdt
don vi dai 1y kiém nén tang cong nghé.
Compare the revenue models of insurtech and build a Business Model Canvas for an agency-
cum-technology platform.

« Giai thich 1y thuyét pha v& (disruption) ap vao bao hiém, va néu quan hé canh tranh va
hop tac giira insurtech v6i doanh nghiép bao hiém.
Explain disruption theory as applied to insurance, and describe the competitive and
cooperative relations between insurtech and insurers.

« Tinh kinh té don vi cia m6t san pham nhung (hoa hong, ty 18 bdi thuong, chi phi trén
mdi hop dong) va kiém tra muc hoa hong véi tran phap 1y.
Calculate the unit economics of an embedded product (commission, loss ratio, cost per
contract) and check the commission rate against the legal cap.

3.1. M6 hinh kinh doanh bio hiém truyén thong va cac kénh phan phéi — 3.1.

Traditional insurance business model and distribution channels

Mo hinh truyén thong c6 ba bén. Doanh nghiép bao hiém (DNBH) thu phi ciia ngudi
mua, trich 1ap dy phong, nhan rui ro va tra boi thuong khi sy kién bao hiém Xay ra. Phan
chénh léch giira phi thu va tién bdi thudng dugce dau tu. Trong dir kién dé bai, Téng Cong
ty Bao hiém Thinh An giir dang vai trd nay. Chi phi dua khach hang vao hop dong, gom
hoa hdng va chi phi quan Iy mang ludi, dugc tinh vao phi bao hiém. Vi vay chon kénh
phan phdi ciing 1a mot quyét dinh vé gia.

The traditional model has three parties. The insurer collects premium from the buyer, sets up
reserves, takes on the risk and pays claims when an insured event occurs. The gap between
premium collected and claims paid is invested. In the problem data, Thinh An Insurance
Corporation plays this role. The cost of bringing customers into contracts, including commission
and network management, is built into the premium. Choosing a distribution channel is therefore
also a pricing decision.
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M&i kénh 1a mot cach dwa hop dong tir DNBH dén ngudi mua. Nam kénh trong bang sau
la cac kénh dang dugc dung trén thi truong. Ching khéc nhau ¢ ba cau hoi: ai gitr quan
hé véi khach hang, ai nhan hoa hdng, va ai chiu trach nhiém tu van.

Each channel is a way of moving a contract from the insurer to the buyer. The five channels in

the following table are the ones used in the market. They differ on three questions: who holds the
customer relationship, who receives the commission, and who is responsible for the advice.

Vi du trong boi canh La

U diém Chién

Advantages

Nhuge diém
Limitations

Kénh

Channel

Example for Lé Chdn

Nhéan vién khai

DNBH kiém soat san
pham, gia va cach tu

Chi phi nhan s ¢ dinh
16m; kh6 mé nhanh ¢ dia

Khong thugc mo hinh cta
Lé Chan, vi L4 Chin

théc ctia DNBH )
accha vén ban xa khong phai DNBH
Pai Iy 1am viéc ch ,
Pua khach qua quan DEB}EI_azE ;[ lf;(:n om Xe Xanh, Chuyén An va
Dai Iy bao hiém  hé c6 san; hoa hong o hf; R L,rgn o aMan: Ld Chan la dai
tinh theo phi thuc thu PAW Hug 8N 1y 8 chrc cua Thinh An

va giam sat

Hoa hong t6i da 15%

Dimg vé phia nguoi
HNE Ve PIIANEUOT 1 f thue thu; chi phi tu

mua va so sanh nhiéu

Khoéng thugc mo hinh cta

Moi gidi bao L4 Chin trong dir kién dé

hiém DNBH van kl;(’) chiaﬁdéu cho bai
hop dong nho
Bancassurance San phém dé gén VOl
(ngén hing lim Tiép can lugng khach  khoan vay; phu thugc Khong c¢6 trong dir kién
8070 hang Ién ciangan hang | quanhé véimétngdn | @3 bai
dai 1y) .
hang
.. . Chuyén An duoc ban
e ik .. Nguoi mua tu doc va i . .
Chi phi thap; nguoi 2 aix \ .z, z trongung dung goi xe, la
) P 2 hi€u diéu khoan; thiét ké I 1
Kénh tryc tuyén mua co6 thé mua 20 dien quvit dinh kénh tryc tuyén cua dai ly
nhanh trén dién thoai igé mua' quyet Gty theo Diéu 14 khoan 1

diém b Luat

Dai 1y va moi gi6i 1a hai trung gian hay bi nham. Pai 1y dugc DNBH 1ty quyén trén co s&
hop dong dai Iy (Piéu 124 Luat Kinh doanh bao hiém), nén hoat dong trong pham vi
DNBH giao. Mbi gidi lam viéc cho bén mua, va phai théa thuan bang van ban voi khach
hang khi cung cip dich vu (Piéu 132 khoan 3). Bang sau so sanh bén tiéu chi thuong gip
trong bai thi.

Agent and broker are two intermediaries that are often confused. An agent is authorised by an
insurer under an agency contract (Article 124 of the Law on Insurance Business), so it acts
within the scope the insurer gives it. A broker works for the buyer and must sign a written
agreement with the client before providing broking services (Article 132, clause 3). The
following table compares four criteria that often appear in exams.
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Tiéu chi Dai ly bao hiém Moi giéi bao hieém
Criterion Insurance agent Insurance broker

o _ DNBH, theo hop dong dai Iy (Pidu  Bén mua bao hiém, theo thoa thuan
bai dién cho ai

124) bang vin ban (Piéu 132 khoan 3)

DNBH tra sau khi dai ly mang lai Hoa hong méi gidi bao hiém gbc tir
Nhan hoa hong tir ai  dich vu (Thong tu 67 Diéu 51 khoan  phi do DNBH thanh toan (Thong tu

1) 67 Piéu 55 khoan 1, 2)

Bao hiém xe co gi6i trir trach nhiém  Khong vuot 15% phi bao hiém
Tran hoa h(‘Sng dan su 10%; bao hiém strc khoe 20% DNBH thuc té thu duoc (Thong tu

(Théng tr 67 Didu 51 khoan 3) 67 Diéu 55 khoan 3)

Ca nhan: cong dan Vi¢t Nam thuong

tra, ¢6 chimg chi (Didu 125 khoan 1).  Gidy phép thanh l4p va hoat dong
Diéu kién chii thé T4 chirc khong phai to chire tin dung:  ciia doanh nghiép moi gii (Piéu

t6i thiéu 3 nhan vién truc tiép (Nghi ~ 133)

dinh 46 Diéu 62 khoan 2 diém a)

Hoa héng cua dai ly bi gidi han béi tran tai Thong tu 67/2023/TT-BTC Piéu 51 khoan 3,
tinh trén phi bao hiém thuc té thu duoc cua ting hop dong. Xe Xanh ctia La Chén 13 bao
hiém xe may tu nguyén, La Chin nhan 10% phi, dung bang trin ctia nhém bao hiém xe
co gidi trir trach nhiém déan su. V&i doanh thu phi 6.000.000.000 dong, hoa hong 1a 10%
* 6.000.000.000 = 600.000.000 dong. La Chan khong con du dia ting hoa hong trén san
pham nay.

Agent commission is capped by Circular 67/2023/TT-BTC, Article 51, clause 3, and is calculated
on the premium actually collected under each contract. Xe Xanh is voluntary insurance for
motorbikes, and La Chan receives 10% of premium, which equals the cap for motor vehicle
insurance excluding third-party liability. With premium revenue of VND 6,000,000,000, the
commission is 10% * VND 6,000,000,000 = VND 600,000,000. La Chdn has no room to raise its
commission on this product.

L4 Chén 1a dai 1y to chtrc, nén phai dap Gng diéu kién cua to chuc dai Iy theo Nghi dinh
46/2023/ND-CP Diéu 62 khoan 2, trong d6 c6 tbi thiéu 3 nhan vién tryc tiép thyc hién
hoat dong dai 1y. Pai 1y trén moi trudng mang chi duoc cung cap san pham trong pham vi
hop dong dai 1y (Luat Kinh doanh bao hiém Diéu 14 khoan 2 diém b). Pham vi san phim
trén nén tang cta La Chan vi vay phai khép véi hop dong dai 1y ky véi Thinh An.

La Chdn is an organisational agent, so it must meet the conditions for agencies in Decree
46/2023/ND-CP, Article 62, clause 2, which include at least three staff who carry out agency
work directly. An agent that provides products online may offer only the products within its
agency contract (Law on Insurance Business, Article 14, clause 2 point b). The products offered
on the La Chan platform must therefore match the agency contract signed with Thinh An.

PHAI THUQC / MEMORISE — Bai ly lam viéc cho DNBH va nhéan hoa hong tir DNBH.
Moi gidi 1am viée cho bén mua va nhan hoa hong méi gisi tir phi DNBH thu duoc, toi da
15% phi thuc thu. Hai vai tro khac nhau & ngudi duge dai dién, ngudn hoa hong va tran hoa
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héng.

An agent works for the insurer and earns commission from the insurer. A broker works for the buyer
and earns brokerage from premium the insurer collects, capped at 15% of premium actually collected.
The two roles differ in whom they represent, where the commission comes from and what the cap is.

LOI HAY GAP / COMMON MISTAKE — Tinh hoa hdng trén phi ghi trong hgp dong
thay vi phi thuc thu. Thong tu 67 Diéu 51 khoan 3 va Diéu 55 khoan 3 déu tinh trén phi bao
hiém thuc té thu duoc, nén phan phi chua dong khong tao ra hoa hong tdi da.

Calculating commission on the premium written in the contract instead of the premium actually
collected. Circular 67 Article 51 clause 3 and Article 55 clause 3 both use the premium actually
collected, so unpaid premium does not generate the maximum commission.

3.2. Vi tri cua insurtech trong chuoi gia tri bao hiém — 3.2. Where insurtech sits

in the insurance value chain

Chudi gi4 tri bao hiém c6 tam khau: thiét ké san pham, dinh phi, phan phdi, thim dinh,
quan 1y hop dong, boi thudng, dau tu va tai bao hiém. Insurtech 13 tén chung cho doanh
nghiép dung cong nghé dé 1am mot hodc nhiéu khau nay. V&i mdi doanh nghiép, can biét
n6 lam khau ndo va cé nhan rii ro bao hiém hay khong. Hai diéu d6 quyét dinh ngudn
thu va murc trach nhiém.

The insurance value chain has eight stages.: product design, pricing, distribution, underwriting,
policy administration, claims, investment and reinsurance. Insurtech is the general name for
firms that use technology to perform one or more of these stages. For each firm, two questions
decide its revenue and its exposure: which stage it performs, and whether it bears insurance risk.

C6 sau vi tri phd bién trong nhom insurtech. Bang sau mé ta timg vi tri, rii ro n6 nhan va
ngudn thu. MGA (managing general agent) 1a moé hinh quéc té, trong d6 dai 1y duoc giao
quyén tham dinh va dinh phi trong han mtc do DNBH quy dinh. C4c vin ban phap luat
dugc dan ¢ ddy chua co quy dinh riéng vé loai hinh MGA.

Six positions are common among insurtech firms. The following table describes each one, the
risk it bears and its revenue source. An MGA (managing general agent) is an international

model in which an agent is authorised to underwrite and price within limits set by the insurer.
The legal texts cited here contain no separate rule for the MGA model.

Mo hinh Lam gi Nhan rii ro? Ngudn thu

Model What it does Bears risk? Revenue

Cung cap phan mém, dir liéu,

Enabler, nh3 . .
nabler, nha cung giao dién 14p trinh va hé

Phi dich vu, phi phﬁn

Ap co hé ch . .. Kho . - _
]C)aII\)I é;ng fEhe 6o thong xur 1y boi thuong cho ong mém, phi trién khai
DNBH
]??i i chu:c €6 n’é n tang n . Hoa hong tir DNBH
cop B B e riéng, khai thac khach qua Khong; chiu rui ro . ,
Dai ly s0, nén tang |, . . . s A trén phi thyuc thu, trong
R % R ung dung hodc website va van hanh va tuan 3 A 2
phan phoi s6 han phéi san phim cia thit tran Thong tu 67 Dicu
PRER Y . 51 khoan 3

DNBH
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M6 hinh
Model

San so sanh,
aggregator

MGA

DNBH s toan

phan, full-stack

Tai bao hiém so

Lam gi

What it does

Hién thi béo gia ctia nhiéu
DNBH dé nguoi mua so sanh

Pugc DNBH giao quyén
tham dinh, dinh phi va ky hop
ddng trong han mirc

DNBH c6 gidy phép, tu thiét
ké san pham, dinh phi, tham
dinh va bdi thudng trén nén
tang 5O

Nhéan va nhugng rui ro trén

nén tang dir liéu chung, chia
sé rui ro gitta cac DNBH va
tai bao hiém (Piéu 89)

Nhén rii ro?

Bears risk?

Khong

Khéng nhén rti ro
trén von cua minh;
rtii ro boi thudng
nam trong han
muc do DNBH
giao

Co, toan bd

Co, rai ro duoc
chia lai

Nguon thu
Revenue

Phi gidi thi€u hodc hoa
hong; néu nhan hoa
hong thi phai c6 tu
cach dai Iy (Piéu 124)
hodc méi giéi (Didu
131)

Hoa hong, phi quan ly
va c6 thé c6 thudng
theo két qua

Phi bao hiém thu
duoc, tru phi tai bao
hiém; phan chénh giira
phi va boi thuong, chi
phi, cong lgi nhuan
dau tu

Phi tai bao hiém va
hoa hong tai bao hiém
theo thoa thudn

Gan sau vi tri vao tam khau cho thay phan 16n insurtech khong cham vao khau nhén rui
ro. Pai 1y s6 va san so sanh tap trung & khau phan phdi. Enabler 1am viéc ¢ quan 1y hop
dong va boi thuong. MGA lam thém tham dinh va dinh phi trong han mirc dugc giao.

DNBH s0 toan phan va tai bao hiém so6 lam ca tam khau, va chi hai mé hinh nay nhén ruai

ro bao hiém. Hinh 3.1 thé hién vi tri cua tirng mo hinh trén chudi gia tri.

Mapping the six positions onto the eight stages shows that most insurtech firms never touch risk-
bearing. Digital agents and comparison sites work mainly in distribution. Enablers work in
policy administration and claims. MGAs add underwriting and pricing within the limits they are
given. Full-stack insurers and digital reinsurers cover all eight stages, and only these two
models bear insurance risk. Figure 3.1 shows where each model sits on the value chain.
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Thiét ké X . P Quan Iy L T4i bio
san phim || D Phi | | Phanphét | Thim dinh | hop dbng | |B21 thwome| Diu tw | hiém

P

roduct Policy
. Pricing Distribution Underwriting g
design L servicin

cing

Claims Investment Reinsurance

Pai Iy s6 / san so sanh
Digital agent / comparison site

MGA

Managing general agent

Enabler
Technology platform

DNBH s6 toan phin

Full-stack digital insurer

Tii bio hiém sé
Digital reinsurance

Hinh 3.1. Chudi gia tri bao hiém gém tam khau; cac dai mau cho biét khau nao do tirng mé hinh
insurtech dam nhiém
Figure 3.1. Insurance value chain of eight stages; the shaded bars show which stages each insurtech
model performs

L4 Chan thudc nhom dai 1y s, nén tang phan phdi. L4 Chan c6 bd phan dinh phi theo dir
kién dé bai, nhung viéc nhan rui ro va chiu trach nhiém boi thuong thudc Téng Cong ty
Bio hiém Thinh An. Khau phan phdi ciia L4 Chan dugc tra hoa hong theo phi thyc thu.
Trach nhiém tra bdi thudng van thuéc Thinh An, di yéu cau bdi thuong cé thé duoc tiép
nhan trén nén tang.

La Chdn belongs to the digital agent and distribution platform group. Ld Chdn has a pricing unit
in the problem data, but bearing risk and paying claims belong to Thinh An. La Chan is paid

commission on premium actually collected for distribution. Liability for paying claims stays with
Thinh An, even when claim requests are received through the platform.

VI DU/ EXAMPLE — Chuyén An 13 bao hiém tai nan theo ngay hoat déng cho tai xé cong
nghé, nhung trong tng dung goi xe. Doanh thu phi 3.600.000.000 dong, tién bdi thuong
2.160.000.000 déng tuc 60% phi. La Chén thu hoa h(A)ng 15% phi, tirc 15% * 3.600.000.000 =
540.000.000 dong, mirc nay thip hon tran 20% cta bao hiém sirc khoe (Thong tu 67 Piéu 51
khoan 3.3). Thinh An nhén rii ro va tra 2.160.000.000 dong boi thudng. Phan con lai trude
chi phi quén 1y 1a 3.600.000.000 — 2.160.000.000 — 540.000.000 = 900.000.000 déng.

Chuyén An is daily-activity accident insurance for technology drivers, embedded in a ride-hailing
app. Premium revenue is VND 3,600,000,000 and claims are VND 2,160,000,000, or 60% of
premium. La Chan earns a 15% commission, which is 15% * VND 3,600,000,000 = VND
540,000,000. The rate is lower than the 20% cap for health insurance (Circular 67, Article 51, clause
3.3). Thinh An bears the risk and pays VND 2,160,000,000 in claims. The amount left before

administration costs is VND 3,600,000,000 — VND 2,160,000,000 — VND 540,000,000 = VND
900,000,000.
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PHAI THUQC / MEMORISE — O dai ly s6, enabler va san so sanh, bén nhén rai ro bao
hiém 1a DNBH. MGA duogc quyén thim dinh trong han mirc DNBH giao, nhung riii ro van
thuoc DNBH.

In digital agency, enabler and comparison models, the insurer bears the insurance risk. An MGA may
underwrite within the limits the insurer gives it, but the risk still belongs to the insurer.

3.3. Bio hiém nhiing va bio hiém theo yéu cau — 3.3. Embedded and on-demand

insurance

Bao hiém nhung 1a san pham duoc ban ngay tai diém phat sinh nhu cau, bén trong g
dung hodc nén ting cia bén thir ba, dé ngudi ding khong phai roi ung dung. Hing xe,
san thuong mai dién tir va vi s6 déu c6 thé 1 bén nhing. Nguoi mua thudng chi nhin thy
mot 6 tich chon hodc mot mire phi cong thém trong budc thanh toan, va hop dong duoc
giao két trong luc ho dang lam viéc khéc trén Gng dung.

Embedded insurance is sold at the point where the need arises, inside the app or platform of a
third party, so the user never leaves the app. Car makers, e-commerce marketplaces and digital

wallets can all act as the embedding party. The buyer usually sees a tick box or a small add-on
fee at checkout, and the contract is concluded while the user is doing something else in the app.

Bao hiém theo yéu cau 13 san pham ngudi dung bat hodc tit theo chuyén, theo ngay hoic
theo gio. Phi tinh theo thoi gian dugc bao v€, nén ngudi mua chi tra khi dang can bao vé,
va nha bao hiém phai tinh phi theo rui ro cta quing thoi gian d6. Hai dic diém nay khac
nhau: nhing néi vé noi ban, theo yéu cau noéi vé cach tinh thdi han va phi.

On-demand insurance is switched on or off per trip, per day or per hour. The premium is
charged for the time under cover, so the buyer pays only while protection is needed, and the
insurer must price the premium on the risk of that period. The two features differ: embedding
describes where the product is sold, while on-demand describes how the term and the premium
are set.

Chuyén An 13 vi du c6 ca hai ddc diém. San pham nhiing trong img dung goi xe "Xe Oi",
bao hiém tai nan cho tai xé cong nghé theo ngay hoat dong, phi 3.000 déng mdi ngay. Tai
xé khong mua mot nim mot 1an: ngdy ndo ho hoat dong trén nén tang thi ngay d6 duoc
tinh phi. L4 Chan 1a dai 1y bao hiém to chirc kiém nén ting cong nghé, con Tong Cong ty
Bao hiém Thinh An 13 bén nhén rui ro.

Chuyén An has both features. The accident cover for technology drivers is embedded in the ride-
hailing app "Xe Oi" and charged VND 3,000 per day of activity. Drivers do not buy a yearly

policy once: each day they work on the platform is charged. La Chdn is an insurance agent that
is also a technology platform, and Thinh An is the insurer that takes the risk.

Theo Luét Kinh doanh bao hiém Diéu 4 khoan 15, bao hiém sirc khoe 14 loai hinh cho
truong hop nguoi dugce bao hiém bi thuong tat, tai nan, dm dau, bénh tat hodc cham soc
suc khoe. Chuyén An bdo v¢ tai nan nén thudc nhém nay, va tran hoa h@)ng cua nhom suc
khoe 12 20% theo Thong tu 67/2023/TT-BTC Piéu 51 khoan 3.

Under the Law on Insurance Business Article 4 clause 15, health insurance covers a person
insured against injury, accident, illness, disease or health care. Chuyen An covers accidents, so
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it falls in this group, and the commission cap for health insurance is 20% under Circular
67/2023/TT-BTC Article 51 clause 3.

DON GIA = 3000 # ddng mdi ngay, dit kién dé& bai

NGAY NGUOI = 1200000 # ngay-ngudi duogc bao hiém trong nim
TAI XE = 4000 # tai x& binh quéan

TY LE BT = 0.60 # bdi thudng trén phi thu duoc

PHI NAM = 900000 # phi méi tai x& mdi nim

def vn (x):

return f£"{x:,}".replace(",", ".")

doanh thu = DON GIA * NGAY NGUOI

ngay tb = NGAY NGUOI // TAI XE

assert DON GIA * ngay tb == PHI NAM

boi thuong = round(doanh thu * TY LE BT)

print ("Doanh thu phi:", vn(doanh thu), "ddng")

print ("Ngay hoat déng binh quan mdi tai xé:", ngay tb)
print ("Phi mdi tai xé& mdi nd&m:", vn(PHI NAM), "dbéng")
print ("Bdi thudng 60%:", vn (boi thuong), "ddng")

Két qua chay / Output

Doanh thu phi: 3.600.000.000 ddng

Ngay hoat ddéng binh quan méi tai x&: 300
Phi mdi tai x& mdi nd&m: 900.000 dbng
Boi thudong 60%: 2.160.000.000 ddng

Doanh thu phi bang 3.000 dong nhan 1.200.000 ngay-ngudi, tic 3.600.000.000 dong.
Chia 1.200.000 ngay-ngudi cho 4.000 tai xé ra 300 ngay mdi ngudi, nhan 3.000 dong ra
900.000 dong, khop véi phi binh quan ctia mot tai xé trong mot nam. Boi thuong 60%
ctia doanh thu phi 13 2.160.000.000 d6ng. Phan con lai sau bdi thuong phai chi cho hoa
héng, chi phi va dy phong trudc khi c6 1ai.

Premium revenue is VND 3,000 times 1,200,000 driver-days, or VND 3,600,000,000. Dividing
1,200,000 driver-days by 4,000 drivers gives 300 days per driver. Multiplied by VND 3,000, that
is VND 900,000, which matches the average annual premium of one driver. Claims at 60% of
premium revenue come to VND 2,160,000,000. The remainder must cover commission, costs and
reserves before any profit.
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Tai xé ] bit dau ca [ Ung dung goi xe Xe Oi
(ngudi diing) > (bét ca, hién quyén lgi
J l 3.000 d/ngay)
Driver (user) % Ride-hailing app
bdi thuong phi 3.000 d/ngay
v
Téng Cong ty Bio hiém 1 phi sau hoa hong [ . Ea C,han A s
Thinh An _ (dai ly to chirc, nén ting
: - cong nghé: thu phi
(nhan rii ro, bdi thwong) (cone nene: AU P,
* cap chirng nhan dién tir)

Insurer (risk-bearer)

Agent and tech platform

Hinh 3.2. Ludng bao hiém nhing Chuyén An: tai xé bét ca trén Xe Oi, La Chan thu phi va cip

chirng nhén dién tr, Thinh An nhan rti ro va boi thuong

Figure 3.2. Embedded insurance flow of Chuyén An: the driver starts a shift in the Xe Oi app, Lé Chdn
collects the premium and issues the electronic certificate, Thinh An bears the risk and pays claims

Tiéu chi

Criterion

Bio hiém nhiing
Embedded

Theo yéu cau
On-demand

Ban truyén thong
Traditional sale

Noi ban
Point of sale

Thoi han

Term

Cach tinh phi

Premium basis

Nguoi mua
Buyer

Vidu
Example

Trong tng dung hoac
nén tang cta bén thir
ba

Inside a third party's app
or platform

Theo giao dich dang
dién ra
Tied to the transaction

Phi cong thém vao gia
ban
Add-on to the sale price

Nguoi ding cudi cua
nén tang
End user of the platform

Chuyén An trong tmg
dung Xe Oi

Chuyén An in the Xe Oi
app

Ung dung, website
hoac dai ly
App, website or agent

Theo chuyén, ngay
hodc gio
Per trip, day or hour

Theo thoi gian hodc
hanh trinh

By time or journey

Nguoi dung dang hoat
dong trén nén tang
Active user of the
platform

Chuyén An theo ngay
hoat dong

Chuyén An per active
day

Trang 99

Van phong, chi nhanh
hoic dai Iy tryc tiép
Office, branch or direct
agent

Thuong mot ndm hodc
nhiéu nim

Usually one year or
longer

Theo nguoi va muc
bdo hiém

By person and sum
insured

Khach hang chu dong
tim dén
Customer who seeks the
product

Bao hiém sirc khoe
mua qua dai ly
Health cover bought
through an agent
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Diéu kién phap 1y khi ban trén méi truong mang nam & Luat Kinh doanh bao hiém Piéu
12 va DPiéu 14. Piéu 14 khoan 1 cho phép doanh nghiép bao hiém, dai Iy bao hiém va
doanh nghiép moi gidi cung cip san pham trén moi trudng mang. Voi dai 1y, khoan 2
diém b giéi han pham vi & hop dong dai 1y, con khoan 2 diém ¢ budc dai 1y chiu trach
nhiém véi bén mua néu hoat dong d6 1am anh hudng dén quyén, loi ich hop phap cia ho.
The legal conditions for selling online are set in Articles 12 and 14 of the Law on Insurance
Business. Article 14 clause 1 allows insurers, insurance agents and insurance brokers to offer
products on the internet. For an agent, clause I point b and clause 2 point b limit the activity to
the scope of the agency contract, and clause 2 point c makes the agent liable to the buyer if that
activity harms the buyer's lawful rights and interests.

Thong tu 67/2023/TT-BTC Diéu 4 dén Diéu 8 cu thé héa viéc nay. Dicu 5 liét ké hinh
thirc: cong hodc trang thong tin dién tir, website thuwong mai dién tir va Gmg dung cai trén
thiét bi c6 ndi mang. Piéu 4 khoan 3 cho phép doanh nghiép bao hiém lam toan bd quy
trinh trén mang d6i voi mot sb san pham, trong d6 c6 bao hiém sirc khoe. Khoan 4 néi vé
viéc lam mot phan quy trinh, va dai 1y thudc nhom nay. Diéu 6 khoan 1 budc doanh
nghiép bao hiém va doanh nghiép méi gidi thong bao cho Bo Tai chinh trong 07 ngiy
lam viéc ké tir khi cung cip trén mang.

Circular 67/2023/TT-BTC Articles 4 to 8 apply these rules in detail. Article 5 lists the channels:
a web portal, an e-commerce website and an app on a networked device. Article 4 clause 3 lets
an insurer run the whole online process for some products, including health insurance. Clause 4
allows an agent to run only part of the process online. Article 6 clause I requires an insurer or

broker to notify the Ministry of Finance within 07 working days after it starts to offer products
online.

Vi DU/ EXAMPLE — Tai xé Xe Oi lam viéc 120 ngay trong nam thi tra 3.000 dong nhan
120 ngay, tirc 360.000 ddng, chi trong nhitng ngay ho nhan chuyén. V&i dir kién dé bai, tai xé
binh quén 1am 300 ngay va tra dtng 900.000 dong mdi nam, khép véi doan ma trén.

A Xe Oi driver who works 120 days in the year pays VND 3,000 times 120 days, which is VND
360,000, and only on the days when they accept rides. On the problem data, the average driver works
300 days and pays exactly VND 900,000 a year, matching the code above.

LOI HAY GAP / COMMON MISTAKE — Nham bao hiém nhiing véi ban chéo hodc dai
ly truyén thong. Ban chéo 1a ban thém mot san pham cho khach da mua san pham khac cta
cung doanh nghiép, con nhiing 14 ban ngay tai diém phat sinh nhu cau trong tmg dung ctia bén
thir ba. Bai thi thuong cho mét tinh hudng c6 ca hai dau hiéu, va nén chi rd bén nhiing va
diém ban.

Confusing embedded insurance with cross-selling or with a traditional agency. Cross-selling adds a
product for a customer who already buys another product from the same insurer, while embedding
sells at the point where the need arises inside a third party's app. Exam cases often show both signs,
so name the embedding party and the point of sale.
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3.4. Bao hiém vi mo, P2P, twong ho va bao hiém tham s60 — 3.4. Microinsurance,

P2P, mutual and parametric insurance

B4o hiém vi mé 13 san phém don gian, phuc vu nhu cu bao vé co ban cla nguoi co thu
nhap thip va nhom dé ton thuong. Luat Kinh doanh bao hiém Diéu 144 néu ba dic diém:
thiét ké ngén gon, dé hiéu, tham dinh don gian hoac khong can tham dinh; quyén loi chi
gém bao vé co ban trude rai ro vé tinh mang, suc khoe va tai san, thoi han khong qua 05
nam; s tién bao hiém va phi hang nam cho mdi nguoi khéng vuot mirc tdi da do Chinh
phu quy dinh.

Microinsurance is a simple product that meets basic protection needs of low-income people and
other vulnerable groups. Article 144 of the Law on Insurance Business sets three features: a
short and easy design with simple or no underwriting, cover limited to basic protection against

risks to life, health and property, with a term of no more than 05 years, and a sum insured and
annual premium per person that do not exceed the maximum set by the Government.

Luat ciing quy dinh ai duoc cung cip. Theo Piéu 146, doanh nghiép bao hiém, chi nhanh
phi nhan tho nudc ngoai thanh 1ap tai Viét Nam va to chirc twong hd dugc cung cap bao
hiém vi mé. Piéu 147 cho phép doanh nghiép bao hiém ban truc tiép hoic qua dai 1y, con
Diéu 148 gidi han to chic twong hd chi ban cho chinh thanh vién cia minh. Didu 145
khoan 2 yéu cau phuong phép va co so tinh phi phai dugc diang ky va Bo Tai chinh chap
thuan.

The law also says who may provide it. Under Article 146, insurers, foreign non-life branches
established in Vietnam and mutual organisations may provide microinsurance. Article 147
allows insurers to sell directly or through agents, and Article 148 restricts a mutual organisation
to selling to its own members. Article 145 clause 2 requires the method and premium basis to be
registered with and approved by the Ministry of Finance.

Bio hiém ngang hang (P2P, peer-to-peer) 1a mo hinh nhém ngudi ciing gép phi vao mot
quy chung dé chia sé rii ro trong nhoém. Nén tang thuong chi ghép nhom, thu phi dich vu
va cong bd quy tic chi tra. Doanh nghiép bao hiém nhan rui ro bang von riéng va phai
trich du phong cho nghia vy ctia minh, con quy P2P chi ¢6 tién cta cac thanh vién. Khi
nén tang bat dau gitt quy hodc cam két tra thay nhom, cdu hoi chuyén sang viéc kinh
doanh bao hiém va phai ddi chiéu véi luat.

Peer-to-peer (P2P) insurance is a model in which a group of people pays contributions into a
common fund to share risk among themselves. The platform usually only matches the group,
charges a service fee and publishes the payout rules. An insurer takes risk with its own capital
and holds reserves against its obligations, while a P2P fund holds only members' money. When
the platform starts holding the fund or promising payments on the group's behalf, the question
becomes whether it is doing insurance business, and the law must be checked.

Bao hiém twong hd (mutual) 13 t6 chitc do cac thanh vién s¢ hitu, thanh vién vira 1a chu
s& hiru vira 12 bén mua bao hiém. Loi ich dugc chia lai cho thanh vién theo quy tc cua to
chtre. O Viét Nam, Luét Kinh doanh bao hiém Diéu 148 khoan 1 néu diéu nay cho bao
hiém vi mo: t6 chirc twong hd chi dugc ban cho chinh cac thanh vién cta minh, va hop
d6ng chiu cac quy dinh chung vé hop dong bao hiém trong Chuong II.
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A mutual insurer is owned by its members, who are both owners and buyers of cover. Surpluses
return to members under rules set by the organisation. In Vietnam, Article 148 clause 1 of the
Law on Insurance Business states this for microinsurance: a mutual organisation may sell only
to its own members, and its contracts follow the general rules for insurance contracts in Chapter
11

Bio hiém tham so (parametric) khong do ton that thyc té cla timg ngudi ma do mot chi
s6 khach quan, nhu ) ngay do0 man vuot ngudng, lwong mua hay nhiét do. Khi chi sb
cham ngudng da dinh, khodan chi tra dugc tinh theo bac va tra ty dong, khong can giam
dinh timg rudng hay timg ngdi nha. Doi lai, chi s6 c6 thé khong khép vai thiét hai thuc
té. Chénh léch d6 goi 14 rai ro co s& (basis risk), va sinh vién thudng bo qua rai ro nay
khi phan tich san pham.

Parametric insurance does not measure each person's actual loss. It measures an objective
index, such as the number of days with saline intrusion above a threshold, rainfall or
temperature. When the index reaches a set trigger, the payment follows a tier schedule and is
made automatically, with no survey of each field or house. In return, the index may not match
the actual damage. The gap is called basis risk, and students often skip it when they analyse a
product.

Tiéu chi Boi thwong theo ton that Chi tra theo chi s6

Criterion Indemnity Parametric payout

Can ctr chi tra Tén thét thuc té da xac dinh Chi sd do duge dat ngudng

Basis of payment Actual loss, established Measured index reaches the trigger

o Can giam dinh va hd so chim Khéng can gidm dinh timg truon

Giam dinh ' g 1 g g g 1 g g
minh hop

Survey .,
Survey and proof of loss needed No case-by-case survey

Tu dong khi dir li¢u chi so duoc xac

Thoi gian tra Sau khi ho so dugc tham dinh nhan
Time to pay After the claim file is assessed Automatic once the index data is
confirmed
y . Thép, vi do dang thiét hai C6, vi chi s6 khac thiét hai thuc
Rui ro co so . . . ) . ]
L Low, since it measures the actual Present, since the index differs from
Basis risk - :
damage real damage

Thép hon, nhung phu thugc nguén
dir liéu
Lower, but depends on the data source

Chi phi van hanh Cao hon, do giam dinh

Operating cost Higher, because of surveys

Lua Min 13 bao hiém tham s6 cho Ita dong xuan ¢ Vinh Long. Chi s 1a s6 ngay d6 man
vuot ngudng trong vu. SO tién bao hiém 1a 10.000.000 dong mdi ha. Tir 20 ngay, chi tra
25%, tir 30 ngay chi tra 50%, va tir 40 ngay chi tra 100%. Trong vu 2026, 1.500 ha c6 chi
sd 24 ngdy, nam trong bac 25%, nén chi tra 2.500.000 dong mdi ha. Téng chi tra 1a
3.750.000.000 déng. Poan ma sau tinh béc chi tra véi bon gia tri chi $6.

Lua Man is a parametric cover for the winter-spring rice crop in Vinh Long. The index is the
number of days in the season with salinity above the threshold. The sum insured is VND
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10,000,000 per hectare. From 20 days the payout is 25%, from 30 days it is 50%, and from 40
days it is 100%. In the 2026 season, 1,500 hectares had an index of 24 days, which falls in the
25% tier, so the payout is VND 2,500,000 per hectare. The total payout is VND 3,750,000,000.
The code computes the tier payout for four index values.

STBH = 10000000 # ddng mdi ha, ditx kién dé& bai (Lua Min)

def ty le chi tra(so ngay):

if so ngay >= 40:
return 1.0

if so ngay >= 30:
return 0.5

if so ngay >= 20:
return 0.25

return 0.0

def vn (x):
return f"{x:,.0f}".replace(",", ".")

for ngay in (18, 24, 35, 45):
ty = ty le chi tra(ngay)
tien = round(STBH * ty)
print (f"{ngay} ngay: ty 1é {int(ty * 100)}%, "
f"chi tra {vn(tien)} ddng/ha")

Két qua chay / Output

18 ngay: ty 1& 0%, chi tra 0 ddng/ha

24 ngay: ty 1& 25%, chi tra 2.500.000 ddng/ha

35 ngay: ty 1& 50%, chi tra 5.000.000 ddng/ha

45 ngay: ty 1& 100%, chi tra 10.000.000 ddng/ha
Ngudng 20 ngay 1a diém bat dau chi tra. Mot rudng c6 chi s6 18 ngay nhan 0 dong, du
thiét hai thuc té c6 thé 1én toi 40%: nguoi nong dan mat 40% san luong vi ngdp min
som, nhung chi sé chua dat ngudng nén khong duoc chi tra. Nguoc lai, ruong thiét hai it
hon van nhan du 100% néu chi sé cham 40 ngay.
The first trigger is 20 days. A field with an index of 18 days receives VND 0, even if its actual
damage reaches 40%: the farmer loses 40% of the crop to early saltwater intrusion, but the
index does not reach the trigger, so nothing is paid. A field with smaller damage can receive the
Sfull 100% if the index reaches 40 days.

Lua Min 12 bao hiém ndng nghiép, nén hd trg phi ciia Nha nuéc ap dung theo Nghi dinh
58/2018/ND-CP dugc sta doi boi Nghi dinh 346/2026/ND-CP, c6 hi€u luc tor ngay
20/10/2026. Piéu 19 cta nghi dinh stra d6i quy dinh hd tro tdi da 95% phi v6i ca nhan
thudc hd ngheéo, can ngheéo, 50% voi ca nhan khac va 30% vaéi td chlrc san xuét néng
nghiép dap ung diéu kién. Phan phi néng dan phai dong giam twong tmg.

Lua Man is agricultural insurance, so state premium support falls under Decree 58/2018/ND-CP
as amended by Decree 346/2026/ND-CP, effective from 20/10/2026. Article 19 of the amending
decree sets support of up to 95% of the premium for individuals in poor or near-poor
households, up to 50% for other individuals, and up to 30% for agricultural production
organisations that meet the conditions. The farmer's share falls by the same proportion.
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PHAI THUQC / MEMORISE — Bbi thuong chi tra theo tén that thyuc té da dugc chimng
minh. Chi tra theo chi s6 dua trén s6 lidu do duoc, khong can giam dinh timg truong hop,
nhung co rui ro co so: chi s ¢6 thé khong phan anh dung thiét hai cia ting nguoi.

Indemnity pays for actual loss once it is proven. Parametric payout follows measured data and needs
no case-by-case survey, but it carries basis risk: the index may not reflect each person's real damage.

3.5. Mo hinh doanh thu caa insurtech — 3.5. Insurtech revenue models

Insurtech c6 bon ngudn doanh thu chinh. Bang nay xép chung theo bén tra tién, co so tinh
va rti ro. Ngudn thu quyét dinh dai Iy c6 ding ngoai rai ro bao hiém hay khong va tran
phap 1y nio 4p dung. La Chan 1a dai 1y t6 chirc, nén moi khoan thu phai phii hop véi tu
cach dai Iy theo Piéu 124 va Piéu 125 Luat Kinh doanh bao hiém.

Insurtech earns revenue from four main sources. The table sets them out by payer, basis and
risk. The source of revenue decides whether the agent stays outside insurance risk and which
legal cap applies. La Chan is an organisational agent, so every income stream has to fit its
Status as an agent under Articles 124 and 125 of the Insurance Business Law.

Vidu La
M hinh Ai tra Co sé tinh Uu diém Chin
Model Who pays Basis Advantage Ld Chdn
example
) 1A 1A . , _ Xe Xanh
i g Clnvei nhn 10%
Doanh bao h}errl‘ thye doanh thu Tran phép 1y; h1: dan °
s 01‘11_ . thucta ting hop  4n hang;  doanh thu fran &
oahong — NEUEpbAO  dong khong ¢6 giam khi gid »
Commission h]em Pe}/’cen[age Of' R R 2 Chuyen An
. ' khoan thu bao hiém .
Insurer premium actually riene tir Am nhan 15%
collected per g g phi theo dir
: nguoi mua A A pas
policy & kién dé bai
s Khoan th
3 xe hodc . B
f a0 13 g Coon 4 hai dugc Chuyén An:
Ehincniiang ngudi ding SO0 tiéncodinh  Doanh thu p’ . 1qas et ,
hodc thué bao .. . . tach rd khoi  kich ban thu
' g dung theo tai khoan,  khong phu s ez R o
Platform or : i N L phi bao hiem  ¢6 dinh moi
A Drivers theo thang hodc  thugc gia bao . ..z
subscription Y B 2 va ghi trong tai xé (xem
vehicle theo nam hiém N : N
Jee hop dong st doan ma 2)
owners or
dung
app users
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Vidu La
M5 hinh Al tra Co s& tinh Uu diém Chiin
Model Who pays Basis Advantage Ld Chdn
example
Nén tang do
, L4 Chan x4
o Néu tinh theo d;n :}jloxay
Phi dich v . Tachkhéi  tyleténphi oS
cong nghé Doanh Theo hop dong X . 1z . Thinh An;
o . > hoa hong; bao hiém thi ) ,
cho DNBH  nghiépbao  dich vu, theo so s « aAii. .  micphi
2 A y khach hang c6 the bi coi
Technology hiém ho so hoac theo K A . \ theo hop
o . khong thay la hoa hong N i
service fee to  Insurer lugt goi API L a3 dong dich
. khoan nay va phai nam .
the insurer N vu, khong
trong tran R ..
neu trong tai
liéu nay
Thuong
theo két qua
Thuéng hodc hd Dai Iy khong  danh muc
Chia sé€ rui ro trg theo két qua nhan rui ro Chuyén An,
hoac loi Doanh khai thac, theo Gan loi ich bao hiém; trong tran
nhuan bao nghiép bdo  hop dong daily ~ cuadaily voi  thuong bi 100% hoa
hlém hlém Bonus or Support Chét lu’O’ng gl(’)'l han theO héng Sl:l'C
Risk or profit  Insurer based on book danh muc Thong tu khoe; Xe
sharing results, under the 67/2023 Piéu Xanh trong
agency contract 52khoan 1 tran 50%
hoa hong
phi nhan tho

Hoa héng la nguén thu chinh cua La Chan. Ty 1€ tinh trén phi bao hiém thuc thu, nén
doanh thu ctia La Chan 13 hoa hong, khong phai toan b phi. Cong thirc (3.1) va (3.2) tinh
doanh thu va thu nhap rong cua dai ly.

Commission is the main revenue source for Lda Chan. The rate applies to premium actually
collected, so La Chan's revenue is the commission, not the whole premium. Formulas (3.1) and
(3.2) give the agent's revenue and net income.

Hoa hong = Doanh thu phi X Ty 1é hoa hong 3.1

Thu nhip rong cua dai ly = Hoa hong — Chi phi phuc vu (3.2)

Xe Xanh ¢6 doanh thu phi 6.000.000.000 dong. La Chan nhan 10% phi, dung tran dbi voi
xe co gidi trir trach nhiém dan sy theo Thong tu 67/2023 Piéu 51 khoan 3. Poan mi 1
tinh khoan hoa hong nay.

Xe Xanh has premium revenue of 6,000,000,000 VND. La Chdn receives 10% of the premium,

which is the cap for motor vehicle insurance other than third-party liability under Circular
67/2023 Article 51(3). Code block I calculates this commission.
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doanh thu phi = 6 000 000 000

ty le phan tram = 10

tran phan tram = 10

hoa hong = doanh thu phi * ty le phan tram // 100

print (f"Hoa héng Xe Xanh: {hoa hong:, }")

print (£"Pung trédn 10%: {ty le phan tram == tran phan tram}")

Két qua chay / Output

Hoa héng Xe Xanh: 600,000,000
bung trdn 10%: True

Chuyén An c6 doanh thu phi 3.600.000.000 dong va 4.000 tai xé binh quén, tirc khoang
900.000 ddng phi mdi tai xé mdi nam. Dir kién dé bai cho ty 1& hoa hong 15%, thap hon
tran 20% cua bao hiém strc khoe. Poan mi 2 so sanh hoa hong véi kich ban thu phi nén

tang ¢ dinh 120.000 ddng mdi tai xé mdi nam, ciing 1a dir kién dé bai.

Chuyén An has premium revenue of 3,600,000,000 VND and an average of 4,000 drivers, or
about 900,000 VND of premium per driver per year. The problem data sets the commission at
15%, lower than the 20% cap for health insurance. Code block 2 compares that commission with
a fixed platform fee of 120,000 VND per driver per year, also from the problem data.

doanh thu phi = 3 600 000 000

ty le phan tram = 15

tran phan tram = 20

tai xe = 4000

phi nen tang = 120 000

hoa hong = doanh thu phi * ty le phan tram // 100
hong moi tai xe = hoa hong // tai xe

nen tang = phi nen tang * tai xe

print (f"Hoa héng Chuyén An: {hoa hong:,}")

print (f"Hoa héng méi tai xé: {hong moi tai xe:,}")

print (f"Phi nén tang cb dinh: {nen tang:,}")

print (£"Chénh 1&ch: {hoa hong - nen tang:,}")

print (f"Trong trdn 20%: {ty le phan tram <= tran phan tram}")

Két qua chay / Output

Hoa héng Chuyén An: 540,000,000
Hoa héng mdi tai x&: 135,000

Phi nén tang cb dinh: 480,000,000
Chénh 1éch: 60,000,000

Trong trdn 20%: True

Hoa hong 540.000.000 dong cao hon 480.000.000 ddng cua phi nén tang ¢ dinh, chénh
60.000.000 ddéng. Phi nén tang 135.000 dong mdi tai xé mdi nim sé& cho tong thu bang
hoa hong. Két qua chi diing véi s6 tai xé va phi binh quén trong dit kién dé bai.
Commission of 540,000,000 VND is higher than the 480,000,000 VND from the fixed platform
fee, a gap of 60,000,000 VND. A platform fee of 135,000 VND per driver per year gives the same
total as the commission. The result holds only for the driver count and average premium in the
problem data.

LOI HAY GAP / COMMON MISTAKE — Tinh hoa hong vuot tran. Chuyén An ap dung
tran ctia bao hiém strc khoe 20%, con Xe Xanh ap dung tran 10% cua xe co gidi; khong duge
dung mot con s6 cho ca hai.

Applying one cap to every product. Chuyén An falls under the 20% health cap, while Xe Xanh falls
under the 10% motor cap; one figure cannot serve both.
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LOI HAY GAP / COMMON MISTAKE — LAy toan b doanh thu phi 1am doanh thu ciia
L4 Chin. Doanh thu cta La Chén chi 13 hoa hong; phan con lai 1a cia doanh nghiép bao hiém.
Treating the whole premium as La Chan's revenue. Lda Chan's revenue is only the commission; the rest
of the premium belongs to the insurer.

PHAI THUQC / MEMORISE — Hoa hong tinh trén phi bao hiém thyc thu va khong vuot
tran Diéu 51 khoan 3 Thong tu 67/2023. Pai Iy khong nhan rui ro bao hiém; doanh nghiép
béo hiém mdi 1 bén nhan rai ro theo Luat Kinh doanh bao hiém Diéu 4 khoan 2.

Commission is calculated on premium actually collected and must stay within the Article 51(3) cap of
Circular 67/2023. The agent does not bear insurance risk; the insurer does, under Article 4(2) of the
Insurance Business Law.

VI DU/ EXAMPLE — Chuyén An c¢6 hoa hong 15% trén 3.600.000.000 dong 1a
540.000.000 dong. Néu thu phi nén tang 120.000 ddng mdi tai xé, khoan thu 1a 480.000.000
ddng, thap hon 60.000.000 ddng.

Chuyén An at 15% commission on 3,600,000,000 VND gives 540,000,000 VND. A platform fee of
120,000 VND per driver gives 480,000,000 VND, which is 60,000,000 VND lower.

3.6. Business Model Canvas ciia L4 Chin — 3.6. Business Model Canvas of Ld
Chiin

Business Model Canvas gdm chin 6. O dé xuat gia tri nam & giita, noi khach hang thay 1y
do mua. Bén phai 1a phan khuc khach hang, kénh va quan hé khach hang, cho biét gia tri
dén khach bé‘mg cach nao. Bén trai 1a dbi tac, hoat dong va nguén luc, cho biét can gi dé
tao ra gia tri d6. Hai 6 dudi cung, dong doanh thu va co cdu chi phi, dugc doc cing nhau
vi ching quyét dinh bién lgi nhuan.

The Business Model Canvas has nine blocks. The value proposition sits in the centre, where the
customer finds the reason to buy. The right-hand side holds customer segments, channels and
customer relationships, which show how the value reaches the customer. The left-hand side
holds partners, activities and resources, which show what is needed to create that value. The two

bottom blocks, revenue streams and cost structure, are read together because they set the
margin.

Thanh phin Noi dung La Chin
Building block Lé Chdn content

Chu xe may mudn bao hiém tu nguyeén; tai xé cong nghé hoat dong

A . , N rng dung goi xe; ho trong lta dong xuan ¢ Vinh Lon
Phan khuc khach hang qua ng d,u & g(,). ¢; h trong lia dong xuan &'V © g.
Owners of motorbikes who want voluntary cover; technology drivers
Customer segments o K L . - . .
working through a ride-hailing app,; households growing winter-spring rice

in Vinh Long

Xe Xanh dinh phi theo hanh vi 14i do qua img dung; Chuyén An bao
hiém tai nan tinh theo ngay hoat dong, mua ngay trong ing dung; Lua
Min boi thuong theo chi s6 d6 man do dugc, khong cho giam dinh
thiét hai ting rudng

Dé xuét gid tri
Value proposition

Xe Xanh prices by riding behaviour measured through the app; Chuyén An

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 107



DPé cuong Cong nghé bao hiém / Insurtech

Thanh phin Noi dung La Chin

Building block Lé Chdn content

covers accidents priced by working day, bought inside the app, Lua Mdn
pays on a measured salinity index, without waiting for field-by-field loss
assessment

Ung dung va website cia La Chan; tmg dung goi xe Xe Oi cho

Kénh .
Chuyén An
Channels . . . . . . )
The La Chan app and website; the Xe Oi ride-hailing app for Chuyén An
Tu phuc vu trén ing dung; théng bao qua tng dung khi ¢6 két qua
Quan hé khach hang hanh vi l4i hodc chi sb d6 min
Customer relationships Self-service in the app, notifications in the app when driving behaviour
results or salinity readings are available
Hoa hong 10% phi Xe Xanh, dung tran; hoa hong 15% phi Chuyén
Dong doanh thu An theo dir kién de bai; Lua Méan theo hop dong dai ly

R ; 10% commission on Xe Xanh premium, at the cap, 15% commission on
evenue streams

Chuyén An premium per the problem data; Liia Mdn under the agency
contract

Nén tang cong ngh¢, dir li¢u hanh vi lai va dir liéu d6 man; doi ngli
Nguon lyc chinh san pham va dinh phi; tu cach dai 1y bao hiém t6 chirc
Key resources Technology platform, driving-behaviour data and salinity data; product and
pricing team; status as an organisational insurance agent

Thiét ké san pham va dinh phi; van hanh tmg dung; tiép nhan, phan
Hoat dong chinh phdi va quan 1y hop dong; hd tro bdi thudng bang ho so dién tir
Key activities Product design and pricing, running the app, receiving, distributing and

managing policies, supporting claims through electronic records

Téng Cong ty Bao hiém Thinh An 13 doanh nghiép bao hiém nhan rai
Déi tac chinh ro; ung dung Xe Oi; nguén do d6 man 1am co s& tinh chi sb
Key partners Thinh An as the insurer that bears the risk; the Xe Oi app; the salinity
measurement source used to calculate the index

Chi phi phat trién va van hanh cong nghg; chi phi phuc vu dai ly; chi
Co ciu chi phi phi dinh phi, tuan thu va quan tri rti ro
Cost structure Technology development and operating costs; agency servicing costs;
pricing, compliance and risk management costs

Khi doc canvas cua La Chén, tach hai nhom. Nhom thr nhat 13 viéc La Chén lam va duoc
tra tién: phan phdi va van hanh ung dung. Nhom thtr hai 12 viéc L4 Chén khong lam:
nhan rui ro bao hiém, bdi thuong, giit du phong. Hai nhom nam trong cing mot canvas
nhung thudc hai chu thé khac nhau, va tran hoa hong chi 4p cho nhém thir nhét.

When reading La Chan's canvas, separate two groups. The first group is what Ld Chan does and
is paid for: distribution and running the app. The second group is what La Chan does not do:
bearing insurance risk, paying claims and holding reserves. The two groups sit in one canvas but
belong to two different parties, and the commission cap applies only to the first.
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Vi DU/ EXAMPLE — Chuyén An c6 6 d¢ xuét gié tri 1 bao hiém mua trong tmg dung goi
xe, 0 kénh 14 chinh tmg dung d6, va 6 dong doanh thu 12 hoa hong 15% phi. Ba 6 nay khop
nhau. Khach mua ngay tai noi dung dich vy, La Chéan nhan hoa héng trén phi thuc thu, con
Thinh An giir rti ro.

Chuyén An's value proposition is cover bought inside the ride-hailing app, its channel is that app, and
its revenue stream is a 15% commission on premium. The three blocks fit together. The customer buys
where the service is used, Lé Chdn earns commission on premium collected, and Thinh An holds the
risk.

3.7. Ly thuyét pha v& (disruption) ap vao bao hiém — 3.7. Disruption theory

applied to insurance

Ly thuyét pha v& mo ta mot quy luat lap lai & nhiéu nganh. Doanh nghiép méi vao thi
truong bang san pham don gian hon hodc ré hon, phuc vu nhém khach ma bén dan dau
chua coi 1 ddng phuc vu. San pham d6 sau dugc cai thién dan, dén khi chiém ca phan thi
truong sinh 16 nhiéu nhat cua bén dan dau. Ly thuyét giai thich cach mot nhom khach
hang bi bo quén tro thanh diém xuat phat ciia mot mé hinh kinh doanh mai.

Disruption theory describes a pattern that recurs across industries. A new entrant starts with a
simpler or cheaper product that serves customers the leading firm does not see as worth serving.
The product then improves step by step until it takes over the part of the market where the leader

earns the most profit. The theory explains how a group of neglected customers becomes the
starting point for a new business model.

D6i méi chia lam hai loai theo hudng cai thién. P6i méi duy tri (sustaining) lam san
pham tot hon theo tiéu chi ma khach hang cao cip dang tra tién dé c6. P6i méi pha vo
(disruptive) dua ra mot goi khac: ban dau thua vé tiéu chi truyén thong, nhung co loi thé
vé gia, su tién loi hoac kha nang tiép can khach hang méi. Cung mot cong nghé cod thé
dung cho ca hai loai, tily muc ti€éu doanh nghiép dat ra.

Innovation is split into two types by the direction of improvement. Sustaining innovation makes a
product better on the criteria that high-end customers already pay for. Disruptive innovation
offers a different package. It starts behind on the traditional criteria but has an advantage in
price, convenience or access to new customers. The same technology can serve either type,
depending on the goal the firm sets.
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Hiéu nang san pham
== = Nhu ciu ciia phan khiic chinh
s D MG duy tri cia DNBH hién hitu

s P61 m6i phd v& clia insurtech

Khach hang bt ddu chuyén sang

Thoi gian

Hinh 3.3. D) thi pha v&: d6i méi pha v& cua insurtech xudt phat thip hon nhung ting nhanh hon
va cit duong nhu cau cua phan khic chinh
Figure 3.3. Disruption chart: the insurtech's disruptive innovation starts lower but improves faster and
crosses the demand line of the mainstream segment

Phé4 v& phan khic thip (low-end) nham vao khach hang chi cdn mirc bao vé du dung va
san long tra it hon. Doanh nghiép dang dan dau thudng bé qua nhom nay vi bién loi
nhuan moéng hon, quy trinh phuc vu duoc thiét ké cho hop ddng 16n, va chi phi ban mot
hop dong nho gan bang chi phi ban mot hgp dong 16n. Pha v& thi trudng méi (new-
market) phuc vu ngudi chua timg mua bao hiém, vi san pham hién c6 qua dit, qua phirc
tap hodc khong dung thoi han ho can.

Low-end disruption targets customers who need only basic protection and will pay less for it.
Leading firms often skip this group because margins there are thinner, their service processes
are built for large contracts, and the cost of selling a small contract is close to the cost of selling

a large one. New-market disruption serves people who have never bought insurance because
existing products are too expensive, too complicated or do not match the term they need.

Vi du trong
bio hiém

Insurance

Khach hang muc | Sian phim va md Piéu kién thing

tiéu hinh Condition for

Target customer Product and model success
example

Go61 bao hiém
suc khoe

Khach hang hién  Goi tron hon chohop . e 4o tisu  nhom c6 them

Duy tri ¢0, san long tra dong 16n, boi thuon .
Y . ; £ p & N .g chi ma khach hang  dich vu cham
(sustaining)  thém cho chat nhanh hon, theo doi ., )
N ) dang do soc suc khoe
luong cao hon ho so tryc tuyén

va quan Iy ho
SO truc tuyén
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Vi du trong
bio hiém

Khach hang muc | Sian phim va md Piéu kién thing
tiéu hinh Condition for

Insurance
Target customer Product and model success

example

Béo hiém tai

Pha vd phan  Khach hang chi nan mua qua

khuc thap can bao vé du
(low-end) dung, gia thap

Chi phi phuc vu

— déng pe dién thoai cho

khach mua 1é,
sO tién bao

Go61 don gian, ban truc

tuyén, it budc tu van A2 x o
Yem thap dé van c6 lai

hiém nho
. 2 : Chuyén An
. Neudichuating  Bao hiém theongdy  San phim khép Y
Pha vo thi s e . . , . x <. .. ban3.000
. i mua bao hiém vi hoat dong, nhing voi nhu cau va thoi = x.
truong mot ] 5 5 K . o dong moi
san pham cii trong g dung dich han, chi phi phan . ..
(new-market) R . P ngay cho tai
khong phu hop vu phoi thap

x¢€ cong nghé

Trong bao hiém, san pham truyén thong thudng ban theo nim va thu phi ca nim. Thu
nhap cuia tai xé cong nghé tinh theo ngay, thoi gian chay xe khong déu, nén hop dong
nam khong khép nhu cau. Nhiéu ngudi trong nhém nay khong mua, vi ho chi can bao vé
trong nhitng ngdy dang chay xe. Chuyén An ban theo ngay hoat dong véi gia 3.000 dong
mdi ngdy, ddy la pha v& theo hudng thi trudng méi: nhém khach nay trude day khong co
san pham phu hop dé mua. Dit kién dé bai ghi phi binh quan mot tai xé 1a 900.000 dong
mdi nam, v6i binh quan 4.000 tai xé tham gia.

In insurance, traditional products are usually sold for a year and charged as one annual
premium. Technology drivers earn income by the day and drive irregularly, so an annual
contract does not match their needs. Many people in this group do not buy, because they need
cover only on the days they drive. Chuyén An sells by day of activity at VND 3,000 per day. This
is new-market disruption: the group had no suitable product to buy before. The problem data
gives an average premium of VND 900,000 per driver per year, with an average of 4,000 drivers
enrolled.

Chudi gié tri bao hiém cé thé bi tach (unbundling) khi mot bén chi lam mot khau, chang
han phéan phdi qua tng dung goi xe. Sau d6 cac khau dugc gop lai (rebundling) theo cach
méi. Trong Chuyén An, diém ban va giao dién khach hang nim trong tmg dung goi xe
"Xe Oi", con phan nhan rii ro thugc Tong Cong ty Bao hiém Thinh An. La Chin gop
khau phan phdi véi cong nghé, khong nhan rui ro.

The insurance value chain can be unbundled when one party performs only one stage, such as
distribution through a ride-hailing app. The stages are then rebundled in a new way. In Chuyén
An, the point of sale and the customer interface sit inside the ride-hailing app "Xe Oi", while

risk-bearing sits with Thinh An. Ld Chan combines distribution with technology and does not
bear the risk.

Phén 16n insurtech trd thanh ddi tac ctia doanh nghiép bao hiém hon 13 thay thé ho, vi
nhan rii ro can vbn, dy phong va nang lyc quan tri rii ro ma doanh nghiép bao hiém da
c6. Theo Luat Kinh doanh bao hiém Piéu 124, dai 1y bao hiém 13 t6 chiic, ca nhan duoc
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iy quyén trén co s& hop dong dai 1y, nén dai 1y khong thay thé dugc vai trd nhan rai ro
ctia doanh nghiép bao hiém duoc cip phép.

Most insurtechs become partners of insurers rather than replacements, because taking on risk
requires capital, reserves and risk management capacity that insurers already have. Under the
Law on Insurance Business Article 124, an insurance agent is an organisation or individual
authorised under an agency contract, so an agent cannot replace the licensed insurer that bears
the risk.

PHAI THUQC / MEMORISE — Pha v& khong c6 nghia 13 thay thé. Pha v& bét dau & phan
khtic khach hang bi bé quén, 1di 16n dan sang phan khuc sinh 16i. Doanh nghiép dang dan dau
b6 qua phan khuc thip vi bién loi nhuan & d6 méng, khong phai vi thiéu ning luc cong nghé.
Disruption does not mean replacement. It starts in a neglected customer segment and grows into
profitable segments. Leading firms skip the low-end segment because margins there are thin, not
because they lack technological capacity.

LOI HAY GAP / COMMON MISTAKE — Cho rang pha v& lu6n nghia 13 cong nghé méi
thay thé toan bo doanh nghiép cii. Ly thuyét chi mé ta cach bén méi chiém mot phan khuc rdi
16n dan. Phan 16n doanh nghiép bao hiém cii van ton tai, va nhiéu insurtech van lam ddi tac
ciia ho, nhu L4 Chén véi Thinh An.

Assuming disruption always means new technology replaces the old firms entirely. The theory
describes how a new entrant wins one segment and then grows. Most established insurers still
operate, and many insurtechs remain their partners, as La Chan does with Thinh An.

3.8. Quan hé canh tranh va hop tac giira insurtech va doanh nghiép bao hiém

— 3.8. Competition and cooperation between insurtechs and incumbents

Insurtech va doanh nghiép bao hiém c6 bbn kiéu quan hé. Kiéu thir nhat 1a canh tranh
truc tiép, khi insurtech tyr ban san pham cho khach hang ma doanh nghiép bao hiém ciing
dang phuc vu. Ba kiéu con lai 1 hop tac: dbi tac phan phdi, nha cung cép cong nghé, va
dau tu, mua lai hodc vuon wom. Cung mot cdp doanh nghi¢p co thé vira canh tranh & mot
san pham vira hop tac & san pham khac.

Insurtechs and insurers have four types of relationship. The first is direct competition, where an
insurtech sells its own products to customers that an insurer also serves. The other three are
forms of cooperation: distribution partner, technology supplier, and investment, acquisition or
incubation. The same pair of firms can compete on one product and cooperate on another.

Logi ich cho Logi ich cho
insurtech DNBH

Benefit for insurtech | Benefit for insurer

Cach van hanh

How it works

Phai tiy nhan

Insurtech tu cap don Gitr duoc khach Phat hién sém rui ro hodc
Canh tranh N Ao s aetia A L N :
» va gilt quan h¢ véi hang va dir liu phén khiic dang bi  tim von; chiu
trye tiep . X \ . A .o
khach hang hanh vi bd quén chi phi

thuong hi¢u
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Logi ich cho Logi ich cho
insurtech DNBH
Benefit for insurtech | Benefit for insurer

Cach van hanh

How it works

Phu thudc
kénh; tran hoa

Insurtech lam dai ly

X s A o ae g Tiep can kénh ban M6 kénh ban mai
Doi tac phan  hodc mai gidi cho

‘. N ma khong can v6i chi phi tinh L
phoi DNBH va nhan hoa g o p 2 hong rang
2 mang ludi riéng theo hgp dong R
hong budc gia
DNBH phuy
DNBH mua phﬁn Riit nodn thoi i thudc hé
R z X . A A , 2 ut ngan 1 g1an z R
Nha cung cap meém, giao dién 1ap C6 doanh thu 6n g 2 8 z thong bén
o A . DA N dua san pham so ra N
cong nghé trinh hodc mé hinh dinh tr phi dich vu o ngoai; rui ro
£ N thi truong . ~
cham diém rui ro an ninh dir
ligu
: DNBH g6p von, mua R , ~  Tiép can con .. .,
Pau tu, mua a_ a & pv ~ C6 von, hudng dan Ii e g N Kho dinh gia;
C L ) ¢0 phan hoac ho trg ... .- ngh¢vadoingil VA
lai hoac vuon . v€ quan tri va phap e 1 khoan dau tu
insurtech qua chuong , md&i ma khong R R .
uom ly c6 the that bai

trinh vuon wom phai tu xay

La Chén va Téng Cong ty Bao hiém Thinh An thudc kiéu ddi tac phan phdi. La Chén 13
dai 1y bao hiém t6 chirc cia Thinh An va phan phdi ba san pham Xe Xanh, Chuyén An va
Lua Min. Thinh An nhan rii ro va chiu trach nhiém tra bdi thuong. Véi Xe Xanh, La
Chén nhan 10% phi thuc thu. Mirc nay bang trin hoa hong cta bao hiém xe co gidi trir
trach nhiém dan sy theo Thong tu 67/2023/TT-BTC Piéu 51 khoan 3 muc 3.1, nén khong
con du dia tang.

Ld Chan and Thinh An are in a distribution partnership. La Chdn is an organisational insurance
agent of Thinh An and distributes three products: Xe Xanh, Chuyén An and Lua Man. Thinh An
bears the risk and pays claims. For Xe Xanh, La Chdn receives 10% of the premium actually

collected. This rate equals the cap for motor insurance excluding third-party liability under
Circular 67/2023/TT-BTC Article 51 clause 3 item 3.1, so there is no room to raise it.

Vé diéu kién, Nghi dinh 46/2023/ND-CP Diéu 62 khoan 2 4p dung cho to chirc dai 1y
khong phai to chirc tin dung. T chirc phai ¢ tdi thiéu ba nhan vién tryc tiép thuc hién
hoat dong dai Iy (diém a), va c6 quy trinh gidm sat viéc tudn thu nguyén tic hoat dong dai
Iy theo Luat Kinh doanh bao hiém (diém b). Luat Kinh doanh bao hiém Piéu 125 khoan
2 yéu cau t6 chirc dai 1y duoc thanh 1ap hop phép tai Viét Nam va dang ky nganh nghé
dai 1y bao hiém. Theo Diéu 14 khoan 1 diém b, dai 1y bao hiém dugc cung cip san pham
trén méi truong mang, nén viéc nhung san pham vao tmg dung c6 can ctr phap 1y vé phia
dai ly.

On conditions, Decree 46/2023/NP-CP Article 62 clause 2 applies to agency organisations that
are not credit institutions. Such an organisation must have at least three staff who directly carry
out agency work (point a), and a process to supervise compliance with the agency principles
under the Law on Insurance Business (point b). Law on Insurance Business Article 125 clause 2

requires an agency organisation to be lawfully established in Vietnam and to register agency
business. Under Article 14 clause 1 point b, insurance agents may provide insurance products
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on online environments, so embedding the product in an app has a legal basis on the agent's
side.

Poan ma sau tinh phan chia phi Xe Xanh giita L4 Chan va Thinh An.
The code splits the Xe Xanh premium between Ld Chan and Thinh An.

PHI XE XANH = 6000000000
TY LE HOA HONG = 10
def vn(x):
return f"{x:,}".replace(",", ".")
hoa hong = PHI XE XANH * TY LE HOA HONG // 100
phan thinh an = PHI XE XANH - hoa hong

print ("Phi Xe Xanh:", vn(PHI XE XANH), “déng")

print ("Hoa hdng L& Ch&n 10%:", wvn(hoa hong), "dbng")

print ("Phdn con lai cho Thinh An:", vn(phan thinh an), "dbng")
Ket qua chay / Output

Phi Xe Xanh: 6.000.000.000 ddng
Hoa héng L& Ch&n 10%: 600.000.000 dbng
Phidn coéon lai cho Thinh An: 5.400.000.000 ddng

Véi doanh thu phi 6.000.000.000 dong, hoa hdéng ctia La Chan 1a 600.000.000 dong.
Phén con lai, 5.400.000.000 dong, thuéc Thinh An.

With premium revenue of VND 6,000,000,000, La Chdn's commission is VND 600,000,000. The
remaining VND 5,400,000,000 belongs to Thinh An.

Bén diém xung dot thudng gip trong quan hé nay 1a quyén so hitu dit liéu khach hang,
gi4 (ai quyét dinh phi va chiét khau), thuong hiéu (khach hang nhé tén ai khi mua), va
phu thudc tip trung vao mot doanh nghiép bao hiém. Hop dong dai 1y can ghi 16 ting
diém.

Four points of conflict recur in this relationship: ownership of customer data, pricing (who sets

premium and discounts), brand (whose name the customer remembers at purchase), and
concentration on one insurer. The agency contract should state each of them.

Vi DU/ EXAMPLE — Mot niam-xe Xe Xanh thu du phi gop 300.000 dong. L4 Chan nhan
10% phi thyc thu, tirc 30.000 déng. Phan con lai, 270.000 dong, thudc Thinh An dé trich 1ap
du phong va tra bdi thuong. Khi Xe Xanh c6 nhiéu nim-xe bdi thudng, hoa hong cua La
Chén khong d6i, con phan rui ro thudc vé Thinh An.

One Xe Xanh vehicle-year that collects the full gross premium of VND 300,000 gives Ld Chén 10% of
the premium collected, which is VND 30,000. The remaining VND 270,000 belongs to Thinh An,
which sets up reserves and pays claims. When Xe Xanh pays claims on many vehicle-years, La Chan's
commission does not change, and the risk stays with Thinh An.

3.9. Kinh té don vi ciia Chuyén An — 3.9. Unit economics of Chuyén An

Kinh té don vi (unit economics) cho biét mot don vi kinh doanh con lai bao nhiéu sau khi
tra bdi thudng va hoa hong. Voi Chuyén An, don vi 13 mot tai xé trong mot nam: phi binh
quan 900.000 ddng, bang doanh thu phi 3.600.000.000 dong chia cho 4.000 tai xé binh
quan.

Unit economics shows how much of one unit of business remains after claims and commission.

For Chuyén An the unit is one driver for one year: average premium of VND 900,000, which is
premium revenue of VND 3,600,000,000 divided by 4,000 average drivers.
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Phi/tai x€ = Doanh thu phi / S6 tai xé binh quan (3.3)
Boi thwong/tai x€ = Phi/tai xé X Ty 1é boi thwong (3.4)

Phan con lai = Phi/tai xé — Boi thwong/tai xé — Hoa hong/taixé  (3.5)

PHI NAM = 3600000000 # doanh thu phi ndm, dit kién dé& bai
TAI XE = 4000 # tai x& binh quan trong ndm

NGAY NGUOI = 1200000 # tdéng ngdy-ngudi hoat déng
TY LE BT = 0.6 # ty 1& bdi thudng

TY LE HH = 0.15 # hoa hdng L& Chin, dir kién dé bai

def vnd(x) :
return f"{round(x):,}".replace(",", ".")

phi = PHI NAM / TAI XE

bt = phi * TY LE BT

hh = phi * TY LE HH

con = phi - bt - hh

print ("Phi mdi tai xé& mét ndm:", vnd(phi))

print ("Béi thudng mdi tai x&:", vnd(bt))

print ("Hoa hdéng La& Chin mdi tai x&:", vnd(hh))

print ("Phan con lai mdi tai xé&:", vnd(con))

print ("Téng bdi thudng ca ndm:", vnd(bt * TAI XE))
print ("Téng hoa hdng ca ndm:", vnd(hh * TAI XE))
print ("Téng phin coén lai ca ndm:", vnd(con * TAI XE))
print ("Ngay-ngudi méi tai xé&:", vnd(NGAY NGUOI / TAI XE))
print ("Phi mét ngay:", vnd(PHI NAM / NGAY NGUOI))

Két qua chay / Output

Phi mdi tai x& mét ndm: 900.000

Boi thudng mdi tai x&: 540.000

Hoa héng L& Chi&n mdi tai x&: 135.000
Phidn con lai mdi tai xé&: 225.000

Téng bdi thudng ca ndm: 2.160.000.000
Téng hoa hdng ca ndm: 540.000.000
Téng phdn coén lai ca ndm: 900.000.000
Ngay-ngudi mdi tai x&: 300

Phi mdét ngay: 3.000

Khoin muc MBJi tai xé mot nim Ci nim

Item Per driver per year Full year

Phi bio hiém 900.000 3.600.000.000
Premium

Boi thuong (60% phi)

Claims (60% of premium) 540.000 2.160.000.000
Hoa hdng L4 Chan (15% phi)

Ld Chan commission (15% of 135.000 540.000.000
premium)

Phan con lai 225.000 900.000.000

Remainder

M&i tai xé binh quan c6 300 ngay-nguoi (1.200.000 chia 4.000), nén phi nim 900.000
ddng bang 3.000 dong mot ngay nhan 300 ngay. Hoa hong 15% la dit kién dé bai, thap
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hon trn 20% doi véi bao hiém strc khoe (Théng tu 67/2023/TT-BTC Diéu 51 khoan 3
diém 3.3). Hinh 3.4 chia phi 900.000 dong ctia mot tai xé thanh bdi thuong, hoa hong va
phan con lai.

An average driver has 300 driver-days a year (1,200,000 divided by 4,000), so the annual
premium of VND 900,000 equals VND 3,000 a day times 300 days. The 15% commission is given
in the problem data and is below the 20% cap for health insurance (Circular 67/2023/TT-BTC,

Article 51, clause 3, point 3.3). Figure 3.4 divides the VND 900,000 premium of one driver into
claims, commission and the remainder.

Pdng/tai xé/nam

Téng 900.000 Téng 900.000
900.0007 I 5000 (5%)
135.000 (15%)
750.000 A
600'000 |
450.000 -
720.000 (80%)
300.000 A 540.000 (60%)
150.000 A
0 .

Bbi thudng 60% Bbi thudng 80%

EEE Biithuong BB Hoahdng L4 Chin  MEEE Con lai cho Thinh An

Hinh 3.4. Chia 900.000 dong phi mdi tai xé mi ndm cua Chuyén An: bdi thuong, hoa hong La
Chan 15% phi va phéln con lai cho Thinh An, ¢ hai kich ban ty 1¢ boi thuong 60% va 80%
Figure 3.4. Split of the 900,000 VND premium per driver per year for Chuyén An: claims, the La Chdn
commission at 15% of premium, and the remainder for Thinh An, under claim-ratio scenarios of 60% and

80%

Phan con lai 225.000 dong mdi tai xé (900.000.000 déng ca nam) 1a phan Tong Cong ty
Bao hiém Thinh An giir sau khi tra bdi thuong va hoa hong, van phai trir chi phi quan 1y,
du phong va tai bao hiém. Dé bai khong c6 sb cac khoan d6 nén muc nay khong phéan bo
chung.

The remainder of VND 225,000 per driver (VND 900,000,000 a year) is what Thinh An keeps

after claims and commission. Administration costs, reserves and reinsurance are still deducted
from it. The problem data gives none of these figures, so this section does not allocate them.

Piém hoa vén 13 ty 1& bdi thudng lam phan con lai bang 0: véi hoa hong 15% 1a 85% (1 —
15%), tirc 765.000 d6ng mdi tai xé. Con sé nay chi dung trudc chi phi quan 1y, du phong
va tai bao hiém; khi c6 cac khoan d6, diém hoa vén thap hon 85%.

The break-even point is the loss ratio that leaves the remainder at zero: with a 15% commission

itis 85% (1 — 15%), or VND 765,000 of claims per driver. This holds only before administration
costs, reserves and reinsurance; with those included, the break-even ratio is below 85%.
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PHI NAM = 3600000000 # doanh thu phi ndm, di kién dé& bai
TAI XE = 4000 # tai x& binh quan trong ndm

NGAY NGUOI = 1200000 # tdéng ngdy-ngudi hoat déng
TY LE HH = 0.15 # hoa héng La Chdn, di kién dé bai
def vnd(x) :

return f"{round(x):,}".replace(",", ".")

phi = PHI NAM / TAI XE
hh = phi * TY LE HH
t hv = 1 - TY LE HH
print ("Ty 1& bdi thudng hoa vbn:", f"{round(t_hv * 100)}%")
for t in (0.5, 0.6, 0.7, 0.8, t hv):

con t = phi - phi * t - hh

print (£"Béi thudng {round(t * 100)}%:", vnd (con_t))
print ("M&i 10 diém bdi thuong &bdi:", vnd(phi * 0.1))

Ket qua chay / Output

Ty 1& bdi thudong hoa vén: 85%

B&i thudng 50%: 315.000

B&i thudng 60%: 225.000

B&i thudng 70%: 135.000

B&i thudng 80%: 45.000

B&i thudng 85%: 0

M&i 10 diém bdi thudng ddi: 90.000

D6 nhay ciia phan con lai theo ty 1¢ bdi thudng, giit phi va hoa hong 15%: ctr ting 10
diém phan trim bdi thudng thi phan con lai giam 90.000 dong mdi tai xé.

Sensitivity of the remainder to the loss ratio, with premium and the 15% commission held fixed:
each 10-point rise in the loss ratio reduces the remainder by VND 90,000 per driver.

Ty 18 bdi thwong Phin con lai méi tai xé Ci nim

Loss ratio Remainder per driver Full year

50% 315.000 1.260.000.000
60% 225.000 900.000.000
70% 135.000 540.000.000
80% 45.000 180.000.000
85% 0 0

LOI HAY GAP / COMMON MISTAKE — Nham phi ngay v6i phi nim. Liy 3.000 dong
mot ngdy lam phi ndm ctia mot tai xé 13 sai, vi phi nam 1 3.000 nhan 300 ngay-nguoi, tic
900.000 dong. Li thtr hai 13 coi phan con lai 225.000 dong 1a logi nhuén ctua Thinh An.
Confusing the daily premium with the annual premium. Using VND 3,000 a day as the annual

premium of one driver is wrong, because the annual premium is VND 3,000 times 300 driver-days, or
VND 900,000. The second error is treating the VND 225,000 remainder as Thinh An's profit.

PHI NAM = 3600000000 # doanh thu phi ndm, di kién dé& bai
TAI XE = 4000 # tai x& binh quan trong ndm
NGAY NGUOI = 1200000 # tdéng ngdy-ngudi hoat déng
TY LE HH = 0.15 # hoa hdng L& Chin, dir kién dé bai
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def vnd(x) :
return f"{round(x):,}".replace(",", ".")

phi = PHI NAM / TAI XE

hh = phi * TY LE HH

phi ngay = PHI NAM / NGAY NGUOI

ket qua = phi ngay * NGAY NGUOI / TAI XE

print ("Phi mét ngay nhé&n ngay-ngudi:", wvnd(ket qua))

print ("Khép phi ndm méi tai x&:", round(ket gqua) == round(phi))

Két qua chay / Output

Phi mdét ngay nhédn ngay-ngudi: 900.000
Khép phi ndm mdi tai xé&: True

PHAI THUQC / MEMORISE — Bo6i thudng, hoa hong va phan con lai cong lai diing bang
phi cia mot tai xé. Phan con lai chua phai loi nhuan, vi chi phi quan 1y, dy phong va tai bao
hiém con trir sau do.

Claims, commission and the remainder add up to the premium of one driver. The remainder is not
profit yet, because administration costs, reserves and reinsurance are deducted after it.

3.10. Bang thuit ngir va 18i hay gip — 3.10. Glossary and common mistakes

Hai muoi thuat ngir vé kénh phéan phdi, vi tri insurtech va mé hinh kinh doanh, mdi thuat
ngit mot dinh nghia ngan. Thuat ngit ¢6 didu luat ghi s6 Diéu ngay trong dinh nghia.
Twenty terms on distribution channels, insurtech positioning and business models, each with a
one-sentence definition. Where a term is defined in law, the article number appears in the
definition.

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

T chire, ca nhan duge doanh nghiép bao

hiém ty quyén theo hop dong dai ly dé ban
Pai Iy bao hiém insurance agent san pham cta doanh nghi¢p d6 (Piéu 124)
An organisation or individual authorised by an

insurer under an agency contract to sell its
products (Article 124)

Doanh nghiép tim va dua san pham phu hop

cho bén mua, lam viéc vi loi ich cua bén
Mbi gi6i bao hiém  insurance broker mua (Diéu 131)

A firm that finds suitable cover for the buyer

and works for the buyer's interest (Article 131)

Phan phoi bao hiém qua mang ludi va

khach hang cua ngan hang

Bancassurance bancassurance . ,
Selling insurance through a bank's branches

and customer base
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Doanh nghiép ban thang cho khach qua

nhan vién, website hoac ung dung cta
Kénh tryc tiép direct channel chinh minh

The insurer sells straight to the customer

through its own staff, website or app

Nén tang cung cép cong nghé, dir liéu hoac
quy trinh cho doanh nghiép bao hiém,
khong tu nhan rui ro

A technology provider that supplies software,

Enabler enabler

data or workflow to insurers without taking on
the risk

Nén tang so sanh phi va quyén loi ctia nhiéu
san pham dé khach chon, thuong nhan hoa
Aggregator (san so 5 ico oi i
’gg gator ( aggregator hong khi co6 giao dich .
sanh) A platform that compares prices and benefits
across products, usually earning a commission

per sale

Pai Iy dugc iy quyén rong dé thiét ké, dinh
v phi va ban san pham, d6i khi giai quyét boi
Dai ly tong quat managing general thuong thay mat doanh nghiép bao hiém
(MGA) agent (MGA) An agent with broad delegated authority to
design, price and sell products, and sometimes
to settle claims for an insurer

Doanh nghiép bao hiém tu 1am toan bd
chudi, tir thiét ké san phdm dén bdi thuong,
DNBH s6 toan phan  full-stack insurer e lig 20 50 G Gl min
An insurer that runs the whole chain, from

product design to claims, on its own digital
stack

Béo hiém dugc ban ngay trong qué trinh
khach mua mdt san phém hoac dich vu
Béo hiém nhing embedded insurance khéc, vi dq kly gor xe _
Cover sold inside the purchase of another

product or service, for example when booking a
ride

Béo hiém chi c6 hiéu lyc trong khoang thoi
gian ngin, bat khi khach can va tit khi xong

. viéc
5 on-demand insurance ; . . . .
cau Cover active only for a short period, switched

Bao hiém theo yéu

on when the customer needs it and off
afterwards
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Bao hiém hudng t6i ca nhan, hd gia dinh
thu nhap thép, béo vé rui ro vé tinh mang,
strc khoe va tai san (Diéu 144)

Insurance for low-income individuals and

Béo hiém vi mo6 microinsurance

households, covering life, health and property
risks (Article 144)

Nhoém nguoi cung gop phi vao mét quy
chung dé chia sé rui ro, do nén tang diéu
Bao hiém ngang peer-to-peer (P2P) phéi
hang (P2P) insurance A group of people pooling contributions into a
shared fund to share risk, coordinated by a
platform

T chirc do cac thanh vién thanh lap dé
cung chia s¢ rui ro, khong chia 19i nhudn
Béo hiém tuong hd mutual insurance nhur ¢6 d9ng (Dl.eu 4 khoa}n 23)
An organisation formed by its members to share

risk together, not distributing profit as
shareholders (Article 4, clause 23)

Chi tra khi mot chi sé do dugc khach quan
vuot ngudng, nhu d0 mén hoac lugng mua,
Bao hiém tham s6 parametric insurance Kigings fiviom gl tqn that tung nguol .
Pays out when an objective, measurable index
crosses a threshold, such as salinity or rainfall,

without loss adjustment for each policyholder

Chénh 1éch giita chi s chi tra va ton that

thuc té cia ngudi mua: ¢6 ton thit ma

khong duoc tra, hodac dugc tra khi khong c6
Rui ro co s& basis risk ton that

The gap between the index payout and the

buyer's actual loss: loss without payment, or

payment without loss

Céch doanh nghiép kiém tién, nhu bién phi,
hoa héng, phi dich vu hodc chénh 1&ch dau

tu

How a business earns money, such as premium

Mo hinh doanh thu revenue model

margin, commission, service fees or investment
spread
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Khoan tra cho dai Iy hodac moéi gidi theo ty
1¢ trén phi, trong tran do Thong tu
N\ . 67/2023/TT-BTC Piéu 51 khoan 3 quy dinh
Hoa hong commission
A payment to an agent or broker as a share of

premium, within the cap set by Circular
67/2023/TT-BTC, Article 51, clause 3

Khung chin khdi (phan khiic khach hang, dé
Xuét gia tri, kénh, quan h¢, nguén thu,
ngudn luc, hoat dong, ddi tac, chi phi) mo

Business Model Business Model ta mo hinh trén mot trang

Canvas Canvas A nine-block template (customer segments,
value propositions, channels, relationships,
revenue, resources, activities, partners, costs)
that describes a model on one page

D6i méi bit dau tir phan khac hodc nhu cau
bi bo sot, véi san phim ré hon hodc don
i gian hon, rdi dan lay thi phan cta ngudi dan
Doi mai pha vo disruption dau
Innovation that starts in an overlooked segment
or need, with a cheaper or simpler offer, and
gradually takes share from incumbents

Loi nhuan tinh trén mét don vi ban (hop

déng, xe, tai xé hodc hecta), so doanh thu

va chi phi bién ddi voi chi phi thu hat khach
Kinh té don vi unit economics va gid tri tron doi cua khach

Profit per unit sold (policy, vehicle, driver or

hectare), comparing revenue and variable cost

with acquisition cost and lifetime value

LOI HAY GAP/ COMMON MISTAKE — Nham dai 1y v6i méi gi6i. Dai Iy duge doanh
nghiép bao hiém uy quyen va ban san pham ciia doanh nghlep do (biéu 124). M01 gidi lam
viéc cho bén mua (Piéu 131). Khi gip mot bén trong dé bai, hoi trudc: ai tiy quyén cho ai.
Confusing an agent with a broker. An agent is authorised by the insurer and sells its products (Article
124). A broker works for the buyer (Article 131). When a case names a party, first ask who authorised
whom.

LOI HAY GAP / COMMON MISTAKE — Ghi c4 doanh thu phi vao doanh thu cta dai 1y.
Doanh thu phi thudc doanh nghiép bao hiém. Pai Iy chi ghi phan hoa hong nhan duoc, vi d6
1a phan thu nhap cua dai Iy.

Booking the full premium as the agent's revenue. Gross written premium belongs to the insurer. The
agent records only the commission it receives, which is its own income.

LOI HAY GAP / COMMON MISTAKE — Nghi bao hiém tham s6 13 bao hiém bbdi thudong
¢6 thAm dinh. Bao hiém tham sb tra theo chi s6 do dugc. Bao hiém boi thuong tra theo thiét
hai dugc xéc dinh cho tirng nguoi. Hai loai khéc nhau ¢ co s¢ chi tra.
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Treating parametric cover as indemnity cover with loss adjustment. Parametric cover pays on a
measured index. Indemnity cover pays on the loss assessed for each person. The two differ in the basis

of payment.

LOI HAY GAP / COMMON MISTAKE — Goi bao hiém nhiing 14 ban chéo. Ban chéo 1a
chao thém mot san pham sau khi giao dich d4 xong. Bao hiém nhung nam trong chinh giao
dich, ngay tai diém ban, va khach thuong mua trudce khi nghi téi viéc mua bao hiém.

Calling embedded insurance cross-selling. Cross-selling offers another product after the first
transaction ends. Embedded cover sits inside the transaction itself, at the point of sale, and the
customer often buys it without planning to.

LOI HAY GAP / COMMON MISTAKE — Coi moi insurtech 12 doanh nghiép bao hiém
c6 gidy phép. Nhiéu insurtech 1a dai 1y, méi gidi hodc nha cung cip cong nghé. Chi doanh
nghiép bao hiém méi nhan rai ro. Trude khi phan tich mot insurtech, xac dinh gidy phép va
vai tro cua no.

Assuming every insurtech is a licensed insurer. Many insurtechs act as agents, brokers or technology
suppliers. Only an insurer takes on the risk. Before analysing an insurtech, establish its licence and its
role.

LOI HAY GAP / COMMON MISTAKE — Nham rili ro co s vi gian 14n. R ro co s& 1a
chi s va ton that thuc té khong khop nhau, du khong ai gian 1an. Gian 14n 1a hanh vi ¢é y
khai sai dé duoc tra tién.

Confusing basis risk with fraud. Basis risk arises when the index and the actual loss do not match,
even if nobody cheats. Fraud is a deliberate false claim made to obtain a payment.

PHAI THUQC / MEMORISE — Nim diém can nhd: mét, insurtech 14 tén chung, va vai tro
(dai 1y, moi gidi, nén tang cong nghé, doanh nghiép bao hiém) quyét dinh ngudn thu va trach
nhiém; hai, hoa hong va phi 14 hai dong tién khac nhau; ba, bao hiém nhing va bao hiém theo
yéu cau ban trong bdi canh giao dich, khong ban chéo sau giao dich; bdn, bao hiém tham sb
ddi thAm dinh léy chi b, va rui ro co s 1a cai gia phai trd; ndm, kinh té don vi cho biét mo
hinh c6 ding dugc hay khong.

Five points to remember: first, insurtech is a general label, and the role (agent, broker, technology
platform or insurer) determines the revenue and the liability; second, commission and premium are
different money flows; third, embedded and on-demand cover are sold within a transaction, not cross-
sold after it; fourth, parametric cover trades loss adjustment for an index, and basis risk is the price of
that trade; fifth, unit economics shows whether a model can stand on its own.

3.11. Bai tap van dung c6 i gidi — Applied exercises with solutions

Bai 1. Hoa hong hai san phim so véi trin — Exercise 1. Commission on two products
against the cap

La Chin nhan hoa hong tinh trén phi bao hiém thyc té thu dugc cia ting hop ddng. Xe
Xanh ¢6 doanh thu phi 6.000.000.000 déng, La Chan nhan 10%. Chuyén An c6 doanh
thu phi 3.600.000.000 dong, hoa hong 15% (dir kién dé bai). Tinh hoa hdng cua ting san
pham, kiém timg mtic véi tran tai Thong tu 67/2023/TT-BTC Diéu 51 khoan 3, rdi tinh
phan hoa hong ting thém ctia Chuyén An néu tra dung tran.

Ld Chan earns commission on the actual premium collected on each contract. Xe Xanh has
premium revenue of VND 6,000,000,000 and La Chan receives 10%. Chuyén An has premium
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revenue of VND 3,600,000,000 with commission of 15% (problem data). Compute the
commission on each product, check each rate against the cap in Circular 67/2023/TT-BTC,
Article 51, clause 3, then compute the extra commission for Chuyén An if it were paid at the cap.

1. Tran theo Piéu 51 khoan 3: xe co gidi trir trach nhiém dan su 13 10% (muc 3.1); bao
hiém suc khoe 13 20% (muc 3.3).
Cap under Article 51, clause 3: motor vehicle insurance excluding third-party liability is
10% (item 3.1); health insurance is 20% (item 3.3).

2. Xe Xanh: hoa hong = 10% * 6.000.000.000 = 600.000.000 déng. Mtrc 10% bang
dung tran, khong con du dija tang.
Xe Xanh: commission = 10% » VND 6,000,000,000 = VND 600,000,000. The 10% rate
equals the cap, so there is no room to increase it.

3. Chuyén An: hoa hong = 15% * 3.600.000.000 = 540.000.000 dong. Mirc 15% thap
hon tran 20%, con du 5 diém phan tram.
Chuyén An: commission = 15% = VND 3,600,000,000 = VND 540,000,000. The 15% rate is
below the 20% cap, leaving 5 percentage points of room.

4. Chuyén An tra dung tran 20%: 20% * 3.600.000.000 = 720.000.000 dong, ting thém
720.000.000 — 540.000.000 = 180.000.000 dong.
Chuyén An paid at the 20% cap: 20%  VND 3,600,000,000 = VND 720,000,000, an
increase of VND 720,000,000 — VND 540,000,000 = VND 180,000,000.

5. Xe Xanh d3 ¢ tran, Chuyén An con du dia. Tran tinh trén phi thuc thu, khong tinh trén
phi ghi trong hop dong.
Xe Xanh is at the cap and Chuyén An has room below it. The cap applies to premium
actually collected, not to the premium written in the contract.

Bai 2. Unit economics Chuyén An trén mdt tai xé — Exercise 2. Chuyén An unit
economics per driver

Chuyén An thu 900.000 dong phi mdi tai xé mdi nam, binh quan 4.000 tai xé. Ty 1 boi
thudng 60% phi va hoa hong 15% phi (dit kién dé bai). Tinh phan con lai trén mdi tai xé
va trén toan bd 4.000 tai xé. Sau d6 tinh lai khi ty 1¢ bdi thuong 1én 70%, giir nguyén hoa
hong (dir kién dé bai), va néu hé qua ddi v6i phan con lai trude chi phi van hanh.

Chuyén An collects VND 900,000 of premium per driver per year, with an average of 4,000
drivers. The claims ratio is 60% of premium and commission is 15% of premium (problem data).
Compute the residual per driver and for all 4,000 drivers. Then recompute with the claims ratio

at 70%, commission unchanged (problem data), and state the effect on the residual before
operating costs.

1. Doanh thu phi: 900.000 * 4.000 = 3.600.000.000 dong, khp doanh thu phi cia
Chuyén An.

Premium revenue: 900,000 * 4,000 = VND 3,600,000,000, matching the premium revenue of
Chuyén An.

2. M&i tai xé, boi thuong 60%: 900.000 * 60% = 540.000 déng; hoa héng 15%: 900.000
* 15% = 135.000 dong.
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Per driver, claims at 60%: 900,000 * 60% = VND 540,000; commission at 15%. 900,000 *
15% = VND 135,000.

3. Phan con lai: 900.000 — 540.000 — 135.000 = 225.000 dong mdi tai xé, tirc 25% phi,
trudc chi phi van hanh.
Residual: 900,000 — 540,000 — 135,000 = VND 225,000 per driver, or 25% of premium,
before operating costs.

4. Bdi thudng 70%: 900.000 * 70% = 630.000 dong; hoa hong vin 135.000 dong.
Claims at 70%. 900,000 * 70% = VND 630,000, commission stays at VND 135,000.

5. Phan con lai moi: 900.000 — 630.000 — 135.000 = 135.000 déng mdi tai Xé, tac 15%
phi, gidm 90.000 déng (40% so vo1 225.000).
New residual: 900,000 — 630,000 — 135,000 = VND 135,000 per driver, or 15% of
premium, down VND 90,000 (40% less than VND 225,000).

6. Trén 4.000 tai xé: phan con lai tir 900.000.000 dong xudng 540.000.000 dong; boi
thudng tang tir 2.160.000.000 1én 2.520.000.000 dong.
Across 4,000 drivers: the residual falls from VND 900,000,000 to VND 540,000,000, claims
rise from VND 2,160,000,000 to VND 2,520,000,000.

7. Hé qua: bdi thuong va hoa hong chiém 85% phi, 15% con lai phai tra chi phi van
hanh, chi phi nén tang va loi nhuan. D& bai khong co chi phi van hanh nén khong tinh
o day.
Effect: claims and commission take 85% of premium, leaving 15% to cover operating costs,
platform costs and profit. The problem gives no operating costs, so none are deducted here.

Bai 3. Liia Min: chon mé hinh khi chi s6 khong khép thiét hai — Exercise 3. Lia
Man: choosing a model when the index does not match loss

Lta Min tra tién theo sb ngay d man vugt ngudng tai tram do, khong theo thi¢t hai thuc
té clia timg rudng. SO tién bao hiém 10.000.000 dong mdi ha. Ngudng 20 ngay tra 25%,
30 ngay tra 50%, 40 ngay tra 100% s tién bao hiém. Phi gop 1.000.000 dong mdi ha; phi
thuan 750.000 dong mdi ha theo lich sir 2016-2025. Vu 2026 c6 1.500 ha, chi s do dugc
24 ngay. Tinh chi tra mdi ha va ca vu, so véi phi gdp va phi thuan. Sau d6, mot nong dan
thiét hai 40% nang suat nhung chi s6 dat 18 ngay: giai thich vi sao khong duoc chi tra,
r0i chon mé hinh tham s6 hay boi thuong theo thiét hai thuc té cho san pham nay.

Lua Man pays according to the number of days salinity exceeds a threshold at a monitoring
station, not according to the actual loss on each field. The sum insured is VND 10,000,000 per
ha. A threshold of 20 days pays 25%, 30 days pays 50%, and 40 days pays 100% of the sum
insured. Gross premium is VND 1,000,000 per ha; pure premium is VND 750,000 per ha based
on 2016 to 2025 history. The 2026 season covers 1,500 ha and the index reads 24 days. Compute
the payout per ha and for the whole season, and compare with the gross and pure premium.

Then, a farmer loses 40% of yield but the index reads 18 days: explain why no payout is made,
and choose between a parametric and an indemnity model for this product.

1. 24 ngay thudc khoang tir 20 dén dudi 30 ngay, nén mirc chi tra 13 25% s6 tién bao
hiém.
24 days falls in the band from 20 to under 30 days, so the payout is 25% of the sum insured.
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2. Chi tra mdi ha: 25% * 10.000.000 = 2.500.000 déng.
Payout per ha: 25%  VND 10,000,000 = VND 2,500,000.

3. Cavu: 2.500.000 * 1.500 = 3.750.000.000 déng.
Whole season: VND 2,500,000 * 1,500 = VND 3,750,000,000.

4. Phi gop ca vu: 1.000.000 * 1.500 = 1.500.000.000 dong, nén chi tra gap 2,5 1an phi
g0p. So voi phi thuan 750.000 ddng mdi ha, chi tra mdi ha gap khoang 3,33 lan.
Gross premium for the season: VND 1,000,000 * 1,500 = VND 1,500,000,000, so the payout
is 2.5 times the gross premium. Against the pure premium of VND 750,000 per ha, the
payout per ha is about 3.33 times.

5. Nong dan thiét 40% nhung chi s 18 ngay, dudi ngudng 20 ngay, nén mic chi tra
bang 0. Pay 1 rui ro co so: chi sé do ¢ tram khong phan anh dung diéu kién trén
rudng cua nong dan.

The farmer loses 40% but the index reads 18 days, below the 20-day threshold, so the payout
is zero. This is basis risk: the station index does not reflect conditions on that farmer's field.

6. Chon md hinh: tham s chi tra nhanh, khach quan theo dit liéu do va it t6n chi phi
tham dinh, d6i lai chiu rui ro co s&. Boi thudng theo thiét hai khép voi ton that timg
ho nhung phai thim dinh ting rudng. Vi Lua Mian nén gitt mo hinh tham s6 va giam
rtii ro co s bang cach bd sung tram do gan ving canh tac.

Model choice: a parametric cover pays quickly on objective measured data with little
assessment cost, but carries basis risk. Indemnity matches each farmer's loss but needs field-
by-field assessment. For Lua Man, keep the parametric model and reduce basis risk by
adding stations near the fields.

3.12. Cau héi ty luan va dan y tra 106i — Essay questions and answer outlines

Céiu 1. Phan biét dai Iy bao hiém va méi giéi bao hiém theo Luit Kinh doanh béo
hiém, rdi xac dinh vi tri cia La Chin trong hai khai niém nay.

Question 1. Distinguish an insurance agent from an insurance broker under the Law on
Insurance Business, then place La Chan within these two concepts.

« Pai Iy bao hiém 12 t chirc, ca nhan duoc doanh nghiép bao hiém uy quyén trén co sé
hop dong dai 1y dé thyc hién hoat dong dai 1y (Didu 124).
An insurance agent is an organisation or individual authorised by an insurer under an
agency contract to carry out agency activities (Article 124).

« M6i gi6i bao hiém 1a hoat dong cung cap thong tin, tur van cho bén mua bao hiém vé
san pham, diéu kién, phi va doanh nghiép bao hiém (Piéu 4 khoan 6).
Insurance brokerage is the provision of information and advice to the policyholder on
products, terms, premiums and insurers (Article 4, clause 6).

« Khéc nhau ¢ chd: dai 1y 1am theo ty quyén ctia doanh nghiép bao hiém, con méi gidi
dung vé phia bén mua bao hiém.
The difference lies here: an agent acts under an insurer's authorisation, while a broker
stands on the side of the policyholder.

« L4 Chan 1a dai ly bao hiém to chirc, phan phdi san pham ciia Tong Cong ty Bao hiém
Thinh An theo hop dong dai 1y, nén phai dap ung diéu kién ddi véi to chirc dai 1y,
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La Chdn is an organisational insurance agent that distributes Thinh An's products under an
agency contract, so it must meet the conditions for agency organisations.

« Diéu kién d6 gdm t4i thiéu 3 nhan vién tryc tiép thuc hién hoat dong dai ly (Nghi dinh
46/2023/ND-CP, Piéu 62 khoan 2 diém a). Hoa hong ctia La Chan bi gi6i han béi tran
tai Thong tu 67/2023/TT-BTC Diéu 51 khoén 3.

The conditions include at least 3 staff directly carrying out agency work (Decree

46/2023/NP-CP, Article 62, clause 2, point a). Ld Chdn's commission is capped under
Circular 67/2023/TT-BTC, Article 51, clause 3.

Céau 2. Phan biét cac vi tri insurtech trong chudi gia tri bao hiém, va giai thich vi sao

mot nén tang cé thé dimg ¢ nhiéu vi tri cung hic.

Question 2. Distinguish the insurtech positions in the insurance value chain, and explain why

one platform can occupy several positions at once.

« Doanh nghiép bao hiém 1a bén nhan rui ro theo hop ddng, phai c6 von va dy phong

theo Luat Kinh doanh bao hiém (Diéu 94 dén Diéu 98).
The insurer is the party that takes the risk under the contract and must hold capital and
reserves under the Law on Insurance Business (Articles 94 to 98).

« Pai ly va moi gidi dua san pham dén khach hang nhung khong nhan riii ro; hoa hong
cua dai ly bi gidi han boi tran tai Thong tu 67/2023.
Agents and brokers bring products to customers without taking the risk; an agent's
commission is limited by the cap in Circular 67/2023.

« Nén tang so sanh (aggregator) hién thi san pham ctia nhiéu doanh nghiép dé khach so
sanh, nhung khong thay dugc vai tro nhan rui ro.
An aggregator displays products from several insurers so customers can compare, but it
cannot take over the risk-bearing role.

« Nha cung cap dir liéu va cong nghé (telematics, cham diém hanh vi, bdi thuong s6)
lam dich vu phu trg, duoc quy dinh tai Diéu 140 dén Diéu 142 Luat Kinh doanh bao
hiém.

Data and technology providers (telematics, behaviour scoring, digital claims) offer
supporting services regulated under Articles 140 to 142 of the Law on Insurance Business.

« M6t nén tang c6 thé vira 1a dai 1y theo hop dong voi doanh nghiép bao hiém, vira la
nha cung cap cong nghé. Khi d6 phai tach hai hoat dong vé hop dong, hoa hong va
trach nhiém.

One platform can be both an agent under contract with an insurer and a technology
provider. The two activities must then be separated in contract, commission and liability.

Céu 3. Phan tich mirc @) pha v (disruption) ciia insurtech ddi véi chudi gia tri bao
hiém, va néu 1y do doanh nghiép bio hiém nén hop tac véi dai Iy cong nghé thay vi
dé chiing thay thé minh.
Question 3. Analyse how far insurtech disrupts the insurance value chain, and state why an
insurer should partner with technology agents rather than let them replace it.
« Insurtech phéa v& khau tiép can khach: ban san pham trén méi trudng mang phai duoc
thong bao cho Bo Tai chinh (Théng tu 67/2023, Piéu 4 dén Diéu 8).
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Insurtech disrupts customer access: selling products on an online environment must be
notified to the Ministry of Finance (Circular 67/2023, Articles 4 to 8).

« Insurtech phéa v& khau boi thuong: bdi thuong s6 va bao hiém tham sé nhu Lia Min
chi tra theo dit liéu do duoc, giam phu thudc hd so gidy va tham dinh timg vu.
Insurtech disrupts claims: digital claims and parametric covers such as Lua Man pay on
measured data, reducing reliance on paper files and case-by-case assessment.

* Insurtech pha vd khau dinh phi: dit liéu hanh vi cho phép phi theo ting nguoi 14i.
Giam phi khi ban truc tiép phai dugc can véi chi phi phan phdi va chi phi cong nghé
thay thé hoa hong.

Insurtech disrupts pricing: behaviour data allows pricing per driver. A premium reduction

for direct sale must be weighed against distribution costs and the technology costs that
replace commission.

« Rui ro v6i doanh nghiép bao hiém: dai Iy cong nghé co thé giit quan hé v6i khach va
dir liéu, khién doanh nghiép mat kénh néu hop dong dai 1y khong quy dinh rd.
Risk to the insurer: a technology agent may keep the customer relationship and data, so the
insurer loses the channel if the agency contract is unclear.

« Ly do hop tac: doanh nghiép bao hiém giit vén va niang lyc nhén riii ro, insurtech c6
kénh va dit liéu. M6 hinh La Chan va Thinh An chia viéc nhu vdy: La Chén phéan
phéi, Thinh An nhan rii ro.

Reason to partner: the insurer holds capital and risk-bearing capacity, while insurtech

brings channels and data. The La Chan and Thinh An model divides the work this way: Ld
Chan distributes, Thinh An takes the risk.

3.13. Cau héi triac nghiém — Multiple-choice questions

17. Theo Luat Kinh doanh bao hiém, khac biét co ban giita dai 1y bao hiém va méi gidi
bao hiém 1a gi?
Under the Law on Insurance Business, what is the basic difference between an insurance
agent and an insurance broker?

A. Dai 1y chi ban nhan tho, moi gidi chi ban phi nhan tho / An agent sells only life, a
broker sells only non-life

B. Pai Iy nhén riii ro thay doanh nghiép, moi gi6i chi tw van / An agent takes the risk
for the insurer, a broker only advises

C. Hai bén déu 1a doanh nghiép bao hiém dugc cip phép / Both are licensed
insurance companies

D. Pai Iy lam theo Gy quyén ctia doanh nghiép, méi gidi tu van cho khach / An
agent acts under an insurer's authority, a broker advises the buyer
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18. Theo Thong tu 67/2023/TT-BTC Diéu 51 khoan 3 muyc 3.3, ty 1é hoa hong dai 1y tdi

da cho bao hiém stic khoe 1a bao nhiéu?
Under Circular 67/2023/TT-BTC, Article 51, clause 3, item 3.3, what is the maximum agency
commission rate for health insurance?

A. Téi da 5% phi thuc thu / Up to 5% of premium collected

B. Tbi da 20% phi thyc thu / Up to 20% of premium collected

C. Téi da 10% phi thuc thu / Up 10 10% of premium collected

D. Téi da 15% phi thuc thu / Up 10 15% of premium collected

19. Trong bao hiém tham s6 Lua Man, nong dan thi¢t hai that nhung chi ) khong dat

ngudng chi trd. Hién tugng nay goi la gi?
In Lua Man parametric cover, a farmer suffers a real loss but the index does not reach the
payout threshold. What is this called?

A. Rui ro dao duac (moral hazard) / Moral hazard

B. Rui ro Iya chon nguoc (adverse selection) / Adverse selection

C. Rui ro co s& (basis risk) / Basis risk

D. Rui ro tap trung (concentration risk) / Concentration risk

20. Chuyén An thu 900.000 d6ng mdi tai xé moi nam; ty 1¢ bdi thuong 60%, hoa hong

15%. Phan con lai trén mdi tai xé trude chi phi van hanh 13 bao nhiéu?
Chuyén An collects VND 900,000 per driver per year, claims 60%, commission 15%. What is
the residual per driver before operating costs?

A. 135.000 dong / VND 135,000

B. 540.000 ddng / VND 540,000

C. 225.000 dong / VND 225,000

D. 675.000 déng / VND 675,000

21. Trong chudi gia tri bao hiém, bén nao chiu rai ro tai chinh khi chi tra bdi thuong theo
hop dong?
In the insurance value chain, which party bears the financial risk when claims are paid
under the contract?
A. Doanh nghiép bao hiém, bén nhan riii ro theo hop dong / The insurer, the party
that takes the risk under the contract
B. Dai 1y bao hiém, bén dua khach dén va nhan hoa hong / The agent, which brings
customers and receives commission
C. Ung dung goi xe, bén nhing san pham vao dich vu ciia minh / The ride app,
which embeds the product in its service

D. Nha cung cp dit liéu telematics, bén do hanh vi 1ai / The telematics provider,
which measures driving behaviour
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22. Trong bao hiém nhiing, san pham duoc ban & dau?
In embedded insurance, where is the product sold?
A. Tai try s¢ doanh nghiép bao hiém, khach dén truc tiép mua / At the insurer's
office, where the customer comes in person

B. Theo quy dinh bét budc ciia co quan nha nude cho moi phwong tién / Under a
state mandatory rule for every vehicle

C. Ngay trong ludng giao dich ctia mot dich vu khac, nhu img dung goi xe / Inside
the transaction flow of another service, such as a ride app
D. Trong hop ddng tich liiy nhan tho c¢6 thdi han trén mudi nam / In a life savings
contract lasting more than ten years
23. L4 Chan nhan hoa hong diing trin 20% cho Chuyén An c6 phi thuc thu
3.600.000.000 dong. S4 tién hoa hong t6i da 13 bao nhiéu?

La Chdn receives commission at the 20% cap on Chuyén An with premium collected of VND
3,600,000,000. What is the maximum commission amount?

A. 360.000.000 ddng / VND 360,000,000
B. 540.000.000 dong / VND 540,000,000
C. 600.000.000 ddng / VND 600,000,000
D. 720.000.000 déng / VND 720,000,000

24. Theo Nghj dinh 46/2023/ND-CP Piéu 62 khoan 2, t6 chirc khac (khong phai t6 chic
tin dung) lam dai 1y bao hiém phai c6 tdi thiéu bao nhiéu nhan vién truc tiép thuc hién
hoat dong dai 1y?

Under Decree 46/2023/NP-CP, Article 62, clause 2, what is the minimum number of staff
directly carrying out agency work for an organisation other than a credit institution?

A. 1 nhan vién / [ staff member

B. 3 nhan vién / 3 staff members

C. 5 nhan vién / 5 staff members

D. 10 nhan vién / 10 staff members
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Chuong 4. Dix li€u 16, tri tu¢ nhan tao va hoc may trong bao
hiéem — Chapter 4. Big data, AI and machine learning in insurance

Muc tiéu chwong — Chapter objectives
« Phan loai ngudn dir liéu va mo ta vong doi dir liéu.
Classify data sources and describe the data lifecycle.

« Tinh h¢ s6 nhém tudi 1,4286 /0,8571/0,7143 / 1,5714 tir dit liéu Xe Xanh.
Compute the age-group factors 1.4286 /0.8571/0.7143 / 1.5714 from Xe Xanh data.

* Chay k-means v6i 6 khach hang.
Run k-means on 6 customers.

* Lap ma tran nham 14n cta 1.400 hd so, tinh precision 33,33%, recall 80%, F1 47,06%
va so 1gi ich ngan chan 320 tri€u vai chi phi tham tra 60 triéu.
Build the confusion matrix of 1,400 claim files, compute precision 33.33%, recall 80% and
F147.06%, and compare the 320 million prevention benefit with the 60 million review cost.

* Néu rui ro thién 1éch, giai thich dugc va quy dinh Luat Tri tu¢ nhan tao 134/2025, Luét
Bao vé dir liéu ca nhan 91/2025.

State the risks of bias and explainability, and the rules of the Law on Artificial Intelligence
134/2025 and the Law on Personal Data Protection 91/2025.

4.1. Nguﬁn dir li€u va vong doi dix li€u — 4.1. Data sources and the data life cycle

Mo hinh dinh phi, chdm diém rui ro va phat hién gian 1an hoc tir dir liéu, nén chat luong
két qua khong vuot qua chat lugng ngudn. Dir liéu dén tir bdn nhém ngudn; mdi nhom cd
chi phi thu thép, d0 tin cdy va rang budc phép 1y riéng.

Pricing models, risk scoring and fraud detection learn from data, so their results cannot be

better than their sources. Data comes from four source groups, and each has its own collection
cost, reliability and legal constraints.

Nhém ngudn | Noi dung Vi du & La Chin Han ché
Source group Content Example at Ld Chdn Limitation

Dt liéu doanh nghiép tu
tao khi khai thac: ho so
hop dong, lich str boi

Noi bd thuong, nhat ky cham so6c

Hd so Xe Xanh 2025:
20.000 nam-xe, 1.400 vu, Chi phu khach da
bdi thudng 4.200.000.000 mua bao hiém

Internal khéch dong Covers only
Dat Jwhil Xe Xanh 2025 files: 20,000 customers who
ala created whiie policy-years, 1,400 claims, already bought

operatmg: pz.)llcy_flles, claim VND 4,200,000,000 paid
history, service logs

Dir liéu tr ngoai doanh Chuyén An: ngay hoat dong  Phu thudc ddi tac;
o nghiép, cung cp theo hop  ciia tai xé do nén tang Xe Oi  dinh dang va chét
Bén tht ba X - . ., aX ” . 2.
Third party dong hodc chia s¢ c6 dong  guri qua API; 1.200.000 luong d6i theo hop
P y: dit liéu dang ky phuong  ngay-ngudi, 4.000 tai xé ddng
tién, co s& dit liéu giéy binh quan Depends on the
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Nhém nguon

N¢i dung

Content

Vi du & La Chin

Han che
Limitation

Source group

phép 1i xe, nén tang goi
xe ddi tac

Data from outside the firm,
supplied under contract or
shared with consent: vehicle
registration, driving-licence
records, partner ride-hailing
platforms

Dit liéu cam bién hoic tng
dung do trén thiét bi:
quang duong, phanh, gia

Example at La Chan

Chuyén An: driver activity days
sent by the Xe Oi platform
through an API; 1,200,000
person-days, 4,000 drivers on
average

Telematics quy 1/2026 cua
10 nguoi lai: LX05 phanh
gap 5,2 1an trén 100 km,

partner; format and
quality change with
the contract

Phu thudc dién
thoai, quyén Vi tri
va tin hi€u

Thiét bi vaIoT  téc, thoi diém chay xe LX03 13 0,6 lin
. ) X ) ) Depends on the
Devices and 10T Sensor or app data measured  Telematics of 10 drivers in Q1 .
; . phone, location
on the device: distance, 2026: LX05 braked hard 5.2 ..
. . . L permission and
braking, acceleration, time of = times per 100 km, LX03 0.6 sional
travel times o8
Dir liéu khong tao ra dé
bao hiém nhung lién quan  Lua Min: s6 ngay do min tir
dén rui ro: khi tuong, @ 4 @/l trd 1én tai tram do; lich Mot tram c6 the
Dit lidu thay rpan do tai tram, anh vé s 2016—20?5; vu 2026 do klvlor}g dai dién cho
thé tinh dugc 24 ngay ca vung

Luia Man: days with salinity of ~ One station may not
4 g/l or more at the station,
2016-2025 history, 24 days in

the 2026 season

Alternative data Data not created for

insurance but linked to risk: represent the whole

weather, salinity at area

monitoring stations, satellite
images

Ngudn noi bd dé kiém soat nhat nhung chi phan anh khach da mua. Dir liéu bén tht ba bo
sung thong tin vé hanh vi ngoai hop dong, d6i lai doanh nghiép phu thudc vao dbi tac vé
chat lugng va thoi diém cung cap.

Internal data is the easiest to control, but it reflects only customers who already bought. Third-

party data adds information on behaviour outside the policy, and in return the firm depends on
the partner for quality and timing.

Nhoém thiét bi cho dit liéu hanh vi theo thoi gian, thtt hd so hop dong khong co.
Metromile, mot insurtech tai My, tinh phi theo quang duong da di dua trén dir liéu tr
thiét bi gan trén xe. L4 Chin 1am viéc twong tu qua tng dung: di liéu quy 1/2026 caa 10
nguoi lai Xe Xanh cho thay LX05 phanh gip nhiéu nhét, con LX03 it nhét.

The device group supplies behaviour data over time, which a policy file does not contain.
Metromile, an insurtech in the United States, charged by distance driven using data from a

device fitted to the car. Ld Chan works in a similar way through its app: Q1 2026 data for 10 Xe
Xanh drivers shows LX05 braking hard most often and LX03 least often.

Dt li¢u thay thé khong duoc tao ra dé bao hiém, nhung c6 lién quan dén rui ro. Lua Min
ding s6 ngay d6 man tir 4 g/l trd 1én tai tram do 1am chi sd, lich sir 2016-2025 dé dinh
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phi; vu 2026 do dugc 24 ngay. Tram do can kiém chung tram do cé dai dién cho ca vung
hay khong trude khi dung dir ligu.

Alternative data was not created for insurance but is linked to risk. Lua Man uses the number of
days with salinity of 4 g/l or more at a monitoring station as its index, with 2016—2025 history to
set the premium; the 2026 season recorded 24 days. Whether one station represents the whole
area must be tested before the data is used.

PHAI THUQC / MEMORISE — Truéc khi mot ngudn vao mé hinh, can ba diéu: ngudn
gbc (ai tao ra, 1y bang cach nao), thoi ky (dir liéu phu tir bao gio dén bao gid) va quyén st
dung (c6 dugc phép dung cho dinh phi khong).

Before a source enters a model it needs three things: origin (who created it and how it was obtained),
period (the dates it covers) and right of use (Whether it may be used for pricing).

Vong doi dir liéu — Data life cycle
Dir liéu di qua sau giai doan tir lic dugc ghi nhan dén lic hity, mdi giai doan c6 viéc lam
va rui ro riéng.

Data passes through six stages, from capture to disposal, and each stage has its own tasks and

risks.

Giai doan
Stage

1. Thu thap
1. Collection

Viéc lam
Activity

Ghi nhan dir liéu tir nguon,
ding muc dich da néu
Record data from the source

for a stated purpose

Vi du & La Chin

Example at La Chan

Ung dung ghi quing duong va
phanh gp ctia ngudi 1ai Xe
Xanh khi nguoi 141 bat chirc
nang

The app records distance and
hard braking once a Xe Xanh

Kiém soat
Control

Khach duogc bao
dir 1liéu nao duogc
thu va vi sao

The customer is
told which data is

) : collected and why
driver turns the feature on
Chuyén di gin v6i ma ngudi Phan quyén truy
Luu c6 cau tric, tich dinh 141 LX01 dén LX10; ho tén va  cAp va nhat ky
2. Luu trir danh khoi di liéu phan tich s dién thoai luu riéng nguoi da xem
2. Storage Store in structure, separating Trips are linked to driver codes Access rights and a
identifiers from analysis data LX01 to LX10; names and phone | log of who viewed
numbers are stored separately the data
Bo chuyén ¢ quang duong Béo c4o sb ban
Loai ban ghi trung, thiéu am hoac trung du thoi gian; ghi bi loai va ly
3.Lamsach  truong hodc gia tri vo ly ghi s6 ban ghi bi loai do
3. Cleaning Remove duplicates, missing Drop trips with negative distance = A report of the

fields and impossible values

or duplicate timestamps, log the
number removed

number removed
and the reasons
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Giai doan
Stage

4. Phan tich
4. Analysis

5. Str dung
5. Use

6. Huy
6. Disposal

Viéc lam
Activity

Tinh dac trung, xdy mo
hinh, kiém tra trén miu
khong ding dé huén luyén
Build features and models, test
on data not used for training

Dua két qua vao dinh phi,
tham dinh, bdi thuong, phat
hién gian lan

Feed results into pricing,
underwriting, claims and fraud
decisions

Xoéa hogc an danh khi hét
thoi han luu
Delete or anonymise when the

Vi du & La Chin

Example at La Chan

Piém lai: LX01 dat 88,3 diém,

LX05 dat 35,9 diém
Driving score: LX01 scores 88.3,
LX05 scores 35.9

LX01 dugc giam 20%, con
240.000 dong; LX05 tang
15%, 1én 345.000 dong
LX01 gets a 20% discount to
VND 240,000; LX05 pays 15%
more, VND 345,000

Dt liéu hanh trinh cua hop
déng hét han duoc x6a theo
lich da dat

Trip data of expired policies is

Kiém soat
Control

Kiém trén mau
gitr lai, tach khoi
mau huén luyén
Test on a holdout
sample, separate
from the training
sample

Nguoi mua dugc
giai thich cach
tinh phi
Policyholders
receive an
explanation of how
the premium is set

Bién ban x0a;
kiém tra ca ban
sao luu

A deletion record;

retention period ends backup copies are
deleted on a fixed schedule
checked too
( ) ( )
Thu thap Luwu trir Lam sach
Collection Storage Cleaning
Hanh vi 14i xe Hb so khach hang Sira dit lidu 161
\ J \ J
' ) e =) s =)
Hiy bo Sir dung Phan tich
Disposal Use Analysis
Xoa sau thoi han Dinh phi Xe Xanh Tinh diém lai
| - 7 J \ J

Hinh 4.1. Vong doi dit liéu bao hiém: sau giai doan tir thu thap dén hiy bo, minh hoa bang dit
liéu ctia La Chén
Figure 4.1. Insurance data lifecycle: six stages from collection to disposal, illustrated with La Chdn's
data

Giai doan 4 va 5 dé sai nhat. Piém s dep trén mau huan luyén khéng dam bao mo hinh
dung trén khach méi, va mot diém sb da dua vao phi s& tac dong dén tién cua khach ngay
tir ky tiép theo.
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Stages 4 and 5 are the easiest to get wrong. A good score on the training sample does not
guarantee that the model works on new customers, and a score that has been built into the
premium affects the customer's money from the next period.

4.2. Bon mirc phan tich: mo ta, chéan do4n, du bao, dé xudt — 4.2. Four levels of

analysis: descriptive, diagnostic, predictive, prescriptive

Phan tich dit liéu c6 bén murc, mdi murc tra 161 mot cau hoi khac. Mire sau dua trén muc
trude: du bao can mo ta ding, dé xuat can chan doan duge nguyén nhan.

Analysis has four levels, and each answers a different question. A later level builds on the earlier
ones: a forecast needs an accurate description, and a recommendation needs a diagnosis.

Cau héi K§ thuat dién hinh Vi du Xe Xanh

Question Typical technique Xe Xanh example

Tén suit chung 7,0%; nhém
Thong ké tong hop, bang  18-25 1a 10,0%, nhom trén

Mo ta Chuyén gi da xdy ra?  tan sut, biéu dd 60 1a 11,0%
Descriptive What happened? Summary statistics, Overall frequency 7.0%, the 18—
frequency tables, charts 25 group is 10.0% and the over-

60 group 11.0%

Tudi twong quan véi tin suat;
So sanh nhom, phén tich  kinh nghiém 1ai va quang

Chin dodn Vi sa0 nhir viy? tuc:ng qlAlan, kiem dinh du:(:mg c6 giai thich thém
Diagnostic Why did it happen? thong ke khong?
Group comparison, Age is correlated with
correlation, statistical tests  frequency; do driving experience
and distance explain more?
Hoi quy, md hinh S6 vu du béo cho mot danh
Poisson hoic GLM, hoc  muc khi d3 biét co cdu nhém
Dy bao Ky t6i sé ra sao? may c6 gidm sat tudi
Predictive What is likely next? Regression, Poisson or Expected claim count for a
GLM models, supervised portfolio once its age mix is
learning known
Thu phi theo hé s6 nhom tudi
Quy tic quyét dinh, t6i (muc 4.3) thay vi phi chung
Dé xuét Nén lam gi? wu hoa, mo phong 300.000 dong
Prescriptive What should be done?  Decision rules, Charge age relativities (section
optimisation, simulation 4.3) instead of the flat VND
300,000 premium

Mitc md ta bat ddu bang hai con sé theo timg nhom: tan suat, 1a s6 vu chia cho s6 nim-
xe, va boi thuong trung binh, 14 tong tién bdi thuong chia cho s vu. Bang hop dong chi
ghi ndm-xe va s6 vu theo nhom; boi thuong trung binh theo nhém 1a dir kién dé bai, dat
sao cho téng khép 4.200.000.000 dong ctia nim 2025.

Descriptive analysis starts with two figures per group. frequency, the claim count divided by
policy-years, and average claim, the total paid divided by the claim count. The policy table
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records only policy-years and claim counts by group, the average claim per group is an exercise
figure, set so that the total matches VND 4,200,000,000 for 2025.

NHOM = [("18-25", 5000, 500, 3600000),
("26-40", 9000, 540, 3000000),
("41-60", 5000, 250, 1800000),

("trén 60", 1000, 110, 3000000)]

tong nam = sum(nam for , nam, ,  in NHOM)

tong vu = sum(vu for , , vu, _ in NHOM)

tong bt = sum(vu * tb for , , wvu, tb in NHOM)

print (£"{'Nhém tudi':<10}{'Tan sudt':>10}{'BT TB':>12}{'Phi thudn':>12}")
for ten, nam, vu, tb in NHOM:
ts = vu / nam
print (f"{ten:<10}{ts:>10.1%}{tb:>12,}{ts * tb:>12,.0f}")
print (£"{'Chung':<10}{tong vu / tong nam:>10.1%}"
f"{tong bt / tong vu:>12,.0f}{tong bt / tong nam:>12,.0f}")

Két qua chay / Output

Nhém tudi Tan suit BT TB Phi thuin
18-25 10.0% 3,600,000 360,000
26-40 6.0 3,000,000 180,000
41-60 5.0% 1,800,000 90,000
trén 60 11.0% 3,000,000 330,000
Chung 7.0% 3,000,000 210,000

Két qua chay cho thdy nhom 18-25 ¢ tan suat 10,0% va bdi thuong trung binh
3.600.000 dong, phi thuan 360.000 dong, khoang 1,7 1an muc chung. Nhém trén 60 c6
tan suat cao nhat, 11,0%. Nhom 26—40 1a 6,0% va nhom 41-60 thap nhat, 5,0%. Chung
ca danh myc, tan suat 1a 7,0% va bdi thuong trung binh 3.000.000 dong, nén phi thuan
chung 1 210.000 ddng.

The run shows the 18-25 group at a frequency of 10.0% and an average claim of VND
3,600,000, a pure premium of VND 360,000, about 1.7 times the portfolio level. The over-60
group has the highest frequency, 11.0%. The 26—40 group is 6.0% and the 41-60 group is the
lowest, 5.0%. Across the portfolio the frequency is 7.0% and the average claim is VND
3,000,000, so the pure premium is VND 210,000.

Chénh 1éch tin suit theo tudi la twong quan, chua phai nguyén nhan. Nhom 18-25 va
nhom trén 60 co tin suit cao hon, nhung bang hop dong khong ghi sé nam 1ai hay quing
duong di trong nam. Trude khi két luan tudi gay ton that, phai ghép thém hai bién d6 vao
dir ligu.

The age gap in frequency is a correlation, not a cause. The 1825 and over-60 groups have

higher frequencies, but the policy table does not record years of driving experience or annual
distance. Those two variables must be added before age can be treated as the cause.

Duy bao l4y tin suat tmg nhoém nhan véi s6 naim-xe ciia ky téi. Néu tan suat tmg nhom
gilt nhu nam 2025, s6 vu cua danh muc chi ddi khi co cAdu nhom tudi doi. Dé xuat di tiép
tir d6: thu phi theo nhom (muc 4.3) hodc gin diéu kién tham dinh véi diém 1ai (muc 4.4).
Ca hai hudng chi nén chon sau khi chan doan di kiém dugc nguyén nhan.

A forecast multiplies each group's frequency by the policy-years expected in the next period. If
each group keeps its 2025 frequency, the claim count changes only when the age mix changes.
The recommendation follows from that: charge by age group (section 4.3) or tie underwriting
conditions to a driving score (section 4.4). Either choice should wait until the diagnostic step has
tested the cause.
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PHAI THUQC / MEMORISE — M5 ta tra 16i chuyén gi da xay ra, chan doan tra 10i vi sao,
du bao tra 161 diéu gi c6 thé xay ra, dé xudt tra 16i nén 1am gi. Twong quan 14 bang ching dé
kiém & budc chan doan, khong phai két ludn nhan qua.

Descriptive answers what happened, diagnostic answers why, predictive answers what is likely to
happen, and prescriptive answers what to do. A correlation is evidence to test in the diagnostic step,
not a causal conclusion.

4.3. Pinh phi dua trén dix liéu — 4.3. Data-based rating

Dinh phi theo nhém riii ro chia hgp ddng thanh cac nhém c6 tan suat ton that khac nhau,
10i nhan phi gop chung véi mot hé sé cho méi nhom. Hé sé duoc wdce lugng tir lich sir boi
thuong khi dir liéu du 16n. Xe Xanh nim 2025 ghi nhan 20.000 nim-xe va 1.400 vy, tin
suat chung 7%.

Risk-class rating splits policies into groups with different loss frequencies, then multiplies the
overall gross premium by a factor for each group. When the data are large enough, the factors
are estimated from claims history. Xe Xanh in 2025 recorded 20,000 vehicle-years and 1,400
claims, an overall frequency of 7%.

Mot cach wéc lugng hé s6 thudng dung 1a hdi quy Poisson trong md hinh tuyén tinh tong
quat (GLM). S6 vu mdi nhém 13 bién dém Poisson, trung binh bang s6 nim-xe nhan tan
suat ky vong. Lién két log giir tan suat duong va bién mdi tac dong thanh phép nhan. N 13
s0 vu, E s6 ndm-xe, A tan suat ky vong, x bién giai thich.

A common way to estimate the factors is Poisson regression within a generalised linear model
(GLM). The claim count of each group is Poisson with mean equal to vehicle-years times
expected frequency. The log link keeps the frequency positive and turns each effect into a
multiplication. N is the number of claims, E the vehicle-years, . the expected frequency and x the
explanatory variables.

N ~ Poisson(E - 1), logA = o+ B1x1 + ... + BrXxk

« Lién két log: tic dong ctia mdi bién 14 phép nhan, hé sé nhan bang e mil tham sb B udc
lugng.
Log link: the effect of each variable is a multiplication; the factor equals e raised to the
estimated parameter .
« Offset nim-xe: s6 ndam-xe vao md hinh véi hé sd ¢d dinh bé‘mg 1, nén nhom dong xe
khong tu cé tan suat cao hon.
Vehicle-year offset: exposure enters with a fixed coefficient of 1, so group size alone does not
raise the frequency.
Tan suat va mic do tra 16i hai cau hoi khac, dung don vi khac va mé hinh khac, nén
khong cong hay nhan 13n 19n.
Frequency and severity answer different questions, use different units and call for different
models, so they must not be added or multiplied together.
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Tiéu chi TAn suit Mire d6

Criterion Frequency Severity

Cau hoi Xay ra bao nhiéu 1an? Madi 1an ton bao nhiéu?
Question How often does a loss occur? What does each loss cost?
Pon vi do Vu trén nam-xe D@)ng trén vu

Unit Claims per vehicle-year VND per claim

Cong thuc S6 vu / nam-xe Boi thuong / s6 vu

Formula Claims / vehicle-years Claims paid / number of claims

3.000.000 dong (4.200.000.000 /

Xe Xanh 2025 7% (1.400 /20.000) 1.400)
Xe Xanh 2025 7% (1,400 / 20,000) VND 3,000,000 (VND 4,200,000,000 /
1,400)
Mo hinh thuon . A 1K A -
‘0 ' & Poisson, lién két log Hoi quy gamma hodc log-normal
dung . . : .
Poisson with log link Gamma or log-normal regression

Typical model

So sanh so vu tho gitta cac nhém c¢6  Lay trung binh cong cac vu, bo qua

Sai 1am hay gap s6 xe khac nhau vu 1én
Common error Comparing raw claim counts between  Taking a simple average of claims and
groups of different size ignoring large losses

Phi thudn cia modt nhom bang tin suat nhan mic do: Xe Xanh 2025 c6 7% nhan
3.000.000 d6ng, bang 210.000 dong. Phu phi 30% dua phi gop 1én 300.000 dong. Ba
cong thirc sau di tir tan suat nhom dén phi nhom, theo (4.1) dén (4.3).

The pure premium of a group equals its frequency times its severity: Xe Xanh has 7% times VND
3,000,000, which is VND 210,000. A 30% loading brings the gross premium to VND 300,000.
The three formulas run from group frequency to group premium, (4.1) to (4.3).

fg = Ng / Eg (41)
g = fg / fchung (4.2)
Pg = Pchung X rg (43)

Poan ma sau tinh hé s6 bon nhom tudi tir dit liéu Xe Xanh 2025. Hé sb trén 1 nghia la tan
suat nhom cao hon chung.

This code computes the factors of the four age groups from Xe Xanh 2025 data. A factor above 1
means a higher frequency.

NHOM = [("18-25", 5000, 500), ("26-40", 9000, 540),
("41-60", 5000, 250), ("trén 60", 1000, 110)]
def so(x, k=0): return f"{x:,.{k}f}".translate(str.maketrans(",.", ".,"))
nam xe = sum(e for , e,  in NHOM)
so vu = sum(v for , , v in NHOM)
tan suat = so vu / nam xe
print("Téng:", so(nam xe), "ndm-xe,", so(so vu), "vu")
print ("Tan suédt chung:", so(tan suat * 100) + "%")
print ("Nhém tudi Tan sudt Hé& sbé")
for ten, e, v in NHOM:
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f=v /e
hs = round(f / tan suat, 4)
print (f"{ten:<16}{so(f * 100):>8}%{so(hs, 4):>9}")

Két qua chay / Output

Téng: 20.000 ndm-xe, 1.400 wvu
Tan sudt chung: 7%

Nhém tudi Tan sudt Hé sb
18-25 108 1,4286
26-40 6% 0,8571
41-60 5¢  0,7143
trén 60 11 1,5714

Nhém 18-25 ¢6 tan sudt 10%, hé s6 1,4286, cao hon chung 42,86%. Nhom 41-60 c6 tan
sudt 5%, hé s6 0,7143, thap hon chung 28,57%. Hinh 4.2 dit bén hé s canh nhau.

Group 18-25 has a 10% frequency and a factor of 1.4286, 42.86% above the overall rate. Group
41-60 has 5% and 0.7143, 28.57% lower than it. Figure 4.2 sets the four factors side by side.

HE s6

1,5714
1,5 1

1,0

0,5 1

0,0 -

18-25 26-40 41-60 trén 60

Hinh 4.2. Hé s6 nhém tudi ctia Xe Xanh theo nhom tudi nguoi 1i, ndm 2025 (hé s6 1 1a tin suat
chung 0,07)
Figure 4.2. Age-group relativity factors of Xe Xanh by driver age group, 2025 (1 is the overall frequency
0f 0.07)

Phi gop mdi nhom bang 300.000 ddng nhan hé s, 1am tron téi dong. Poan ma sau tinh
phi va kiém tra rang trung binh c6 trong sd theo nim-xe cuia cac hé sé phai bang 1, néu
khong phi binh quan ca danh muc 1€ch khéi phi gdp chung.

Each group's gross premium is VND 300,000 times its factor, rounded to the dong. This code

computes these premiums and checks that the exposure-weighted average of the factors equals 1,
or the portfolio average drifis from the flat rate.

NHOM = [("18-25", 5000, 500), ("26-40", 9000, 540),
("41-60", 5000, 250), ("trén 60", 1000, 110)]
PHI GOP = 300000 # phi gép chung, ddng/nim-xe
def so(x, k=0): return f"{x:,.{k}f}".translate(str.maketrans(",.", ".,"))
nam xe = sum(e for , e,  in NHOM)
tan suat = sum(v for , , v in NHOM) / nam xe
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print ("Nhém tudi Hé s& Phi gép")
hs tb = 0
phi tb =0

for ten, e, v in NHOM:

hs = round(v / e / tan suat, 4)

phi = round(PHI GOP * hs)

hs tb += hs * e / nam xe

phi tb += phi * e / nam xe

print (f"{ten:<16}{so(hs, 4):>8}{so(phi):>10}")
print ("Hé sb trung binh c6 trong sb:", so(hs _tb, 4))
print ("Phi gép binh quén theo ndm-xe:", so(phi tb))

Két qua chay / Output

Nhém tudi Hé sé Phi goép

18-25 1,4286 428.580
26-40 0,8571 257.130
41-60 0,7143 214.290
trén 60 1,5714 471.420

Hé sb trung binh cé trong sb: 1,0000
Phi gdp binh quan theo ndm-xe: 299.997

Trung binh c6 trong sb cta hé sé 1a 1,0000, nhung phi gop binh quan theo nim-xe 1a
299.997 d6ng, thap hon 3 dong. Léch do 1am tron hé sb: 1,4286 nhan 300.000 cho
428.580 dong, trong khi gia tri ding 1a 428.571 dong.

The weighted average factor is 1.0000, but the average gross premium per vehicle-year is VND

299,997, VND 3 lower than VND 300,000. Rounding the factor to four decimals causes it:
1.4286 times VND 300,000 gives VND 428,580, against an exact VND 428,571.

PHAI THUQC / MEMORISE — Hé s6 14 ty s6 ctia hai tan sudt. Hé s6 1,4286 nghia 13 tin
suat nhoém va phi gdp nhom déu bang 1,4286 lan gid tri chung.

A factor is a ratio of two frequencies. A factor of 1.4286 means both the group frequency and the
group gross premium are 1.4286 times the overall value.

4.4. Cham diém rii ro trong tham dinh — 4.4. Risk scoring in underwriting

Tham dinh quyét dinh c6 nhan rui ro hay khong trude khi hop dong c6 hiéu lyc. Chadm
diém rui ro bién thong tin cua ho so thanh mot con sb, dé moi hod so duoc danh gia trén
cung mot thang. La Chan dung bang diém gdm bdn thanh phan cho hd so Xe Xanh.

Underwriting decides whether to accept a risk before the policy takes effect. Risk scoring turns

the facts of a file into one number, so that every file is judged on the same scale. Ld Chan uses a
scorecard with four components for Xe Xanh applications.

Thanh phin Tiéu chi Piém

Component Criterion Points

18-25:20; 26-40: 5; 41-60: 0; trén 60:

Tudi nguoi lai Nhoém tudi nhur muyc 4.3 25
Driver age Age group as in 4.3 18-25:20; 26-40: 5; 41-60: 0; over 60:
25

Dudi 2 nam: 20; 2 dén dudi 5 nam: 8;
Kinh nghiém lai S6 ndm lai xe may tir 5 nam: 0
Riding experience Years riding a motorcycle Under 2 years: 20; 2 to under 5 years: 8;
5 years or more: ()
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Thanh phin Tiéu chi Piém

Component Criterion Points

Vu trong ba nam S6 vu bdi thuong trong ba nam 0wvu: 0; T vu: 15; 2 vu: 35; tr 3 vu: 50
Claims in three gén nhét 0 claims: 0; 1 claim: 15; 2 claims: 35; 3
years Claims paid in the last three years — or more.: 50

Xe sb: 0; xe tay ga: 5; xe con tay trén
Loai xe Kiéu xe va dung tich 175 cc: 15
Vehicle type Type and engine size Geared motorcycle: 0; automatic scooter:
5, manual motorcycle over 175 cc: 15

Piém rui ro D ctia mot hd so 13 tong diém cia bén thanh phan, theo cong thic (4.4).
Trong d6 s 1a diém cua thanh phan i va x 14 gid tri cta thanh phan d6 trong ho so.

The risk score D of a file is the sum of the points of the four components, formula (4.4). Here s is
the score of component i and x is the value of that component in the file.

D = Zi=1% si(x1) (4.4)

Ngudng chia diém D thanh ba khoang. Ho so c6 diém khong vuot ngudng chap nhan
duge nhén; ho so vuot ngudng tir chdi bi tir chdi; phﬁn con lai chuyén cho tham dinh vién
xem xét thém.

The thresholds split D into three ranges. A file scoring up to the accept threshold is accepted, a
file above the decline threshold is declined, and the rest go to an underwriter for further review.

Khoang diém D Quyét dinh

Range of D Decision

T 0 dén 30 Chap nhan

0to 30 Accept

Trén 30 dén 60 Xem xét thém

Above 30 to 60 Refer for further review
Trén 60 Tur chdi

Above 60 Decline

Tht ty diém tudi trung thu tu hé s6 & muc 4.3: nhom trén 60 cao nhat, rdi dén 18-25, 26—
40 va 41-60. Diém khong lay truc tiép tir hé sd, vi bang diém dung s nguyén.
The age points follow the same order as the factors in 4.3: over 60 is highest, then 18-25, 26—40

and 41-60. The points are not taken directly from the factors, since a scorecard uses whole
numbers.

Poan ma sau chAm nim hd so mau bang bang diém trén. Cot thii cong 1a quyét dinh cua
tham dinh vién trén cing hd so.
The following code scores five sample files with the scorecard above. The manual column is the
underwriter's decision on the same file.

DIEM TUOT = {"18-25": 20, "26-40": 5, "41-60": 0, "trén 60": 25}

LOAI XE = {"xe so": 0, "xe tay ga": 5, "xe cbn tay trén 175 cc": 15}

NGUONG _CHAP NHAN = 30
NGUONG_TU_CHOI = 60
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def diem kinh nghiem (nam) :
if nam < 2:
return 20
if nam < 5:
return 8
return 0

def diem vu(vu) :
return {0: 0, 1: 15, 2: 35}.get(vu, 50)

def quyet dinh(diem) :
if diem <= NGUONG CHAP NHAN:
return "chdp nhan"
if diem <= NGUONG TU CHOI:
return "xem xét"
return "tu chdi"

HO SO = [
(1, "18-25", 1, 0, "xe sb", "xem xét"),
(2, "26-40", 6, 0, "xe tay ga", "chip nhan"),
(3, "41-60", 3, 1, "xe sb", "xem xét"),
(4, "trén 60", 8, 2, "xe tay ga", "tu chbéim),
(5, "18-25", 3, 3, "xe cbn tay trén 175 cc", "tu chdi"),
1
khop = 0
for ma, tuoi, nam, vu, xXe, thu cong in HO SO:
phan = [DIEM TUOI[tuoi], diem kinh nghiem(nam),
diem vu(vu), LOAI XE[xe]]
diem = sum(phan)
gd = quyet dinh (diem)
khop += gd == thu cong
print (£"HO so {ma}: tudi {tuoi}, 1l4i {nam} ndm, {vu} vu, {xe}")
print (f" {' + '.join(str(p) for p in phan)} = {diem} diém: {gd}™)
print (f" Thu cbng: {thu cong}")
print (f"Khép {khop}/{len(HO SO)} hd so")

Két qua chay / Output

HO so 1: tudi 18-25, 14i 1 ndm, 0 vu, xe sb
20 + 20 + 0 + 0 = 40 diém: xem xét
Thu cbéng: xem xét
HO so 2: tudi 26-40, 1l4i 6 ndm, 0 vu, xe tay ga
540+ 0+ 5=10 diém: chdp nhan
Thu céng: chip nhéan
HO so 3: tudi 41-60, 14i 3 ndm, 1 vu, xe sb
0+ 8 + 15 + 0 = 23 diém: chédp nhan
Thu coéng: xem xét
HO so 4: tudi trén 60, 1lai 8 ndm, 2 vu, xe tay ga
25 + 0 + 35 + 5 = 65 didm: tu chéi
Thii céng: tu chbi
HO so 5: tudi 18-25, 14i 3 ndm, 3 vu, xe cbébn tay trén 175 cc
20 + 8 + 50 + 15 = 93 diém: tu chéi
Thii céng: tu chbi
Khép 4/5 hd so

Ho so 1,2, 4 va 5 khép v6i tham dinh tha cong. Ho so 3 ¢6 23 diém nén bang diém chap
nhan, trong khi thim dinh vién xem xét thém. Bang diém khong chtra ghi chu caa ho so,
nén quyét dinh thu cong c6 thé dua trén thong tin ma bang diém khong thay.

Files 1, 2, 4 and 5 agree with the manual decision. File 3 scores 23, so the scorecard accepts it,

while the underwriter refers it for further review. The scorecard does not hold the notes on a file,
so a manual decision can rest on information the scorecard cannot see.
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Tiéu chi Thim dinh thii cong Chiam diém ty dong

Criterion Manual underwriting Automated scoring

HO so day du va ghi chii ciia thim  Céc truong da ma hoa trong bang

Dau vao . A ¥
TFnput dinh vién diém
nputs
P Full file and the underwriter's notes Coded fields in the scorecard
Hai thdm dinh vién c6 thé quyét . A . 2 .
L, ) ) R N Cung dau vao, cung di€ém, cung
Nhat quan dinh khac nhau trén cung ho so uvét dinh
Consistency Two underwriters may decide quy L ..
o Same input, same score, same decision
differently on the same file
Lo . Diém timg thanh phan cong lai
cre s Ly do viét bang 161, kho tong h . 2 ) ’
Giai thich y _ g. £10p thanh tong
. Reasons written in prose, hard to )
Explanation Component points that add up to the
aggregate
total
Chi thdy diéu da ma héa, bo st ghi
Diém yéu Thién 1éch ca nhan, khé kiém lai chu
Weakness Personal bias, hard to audit Sees only what is coded, misses the
notes
o Ho so léch khoi bang diém, vulén . » R
Khi dung ; o & j Ho so dai tra, quyét dinh nhanh
Files outside the scorecard, large . , .
Best used Standard files, fast decisions

losses

PHAI THUQC / MEMORISE — Diém riti ro xép hd so vao ba nhém. Chép nhan, xem xét
va tir chdi déu phai c6 1y do ghi duogc va kiém lai dugc.

A risk score sorts files into three groups. Accept, refer and decline each need a reason that can be
written down and audited.

4.5. Phan khuc khach hang b%lng k-means — 4.5. Customer segmentation with k-

means

Hoc khong giam sat tim nhoém trong dir li¢u khong c6 nhan, va phan khac khéach hang 1a
mot vi du. K-means 1a thuat toan thudng ding cho viéc ndy: ngudi lam chon trude sb
cum k, rdi thuét toan chia cac diém sao cho mdi diém gﬁn tam cum cua minh hon moi
tam khac. Thuét toan gdm bdn budc:

Unsupervised learning finds groups in unlabelled data, and customer segmentation is one
example. K-means is a common algorithm for it: the analyst fixes the number of clusters k, and
the algorithm splits the points so that each point is nearer to its own cluster centre than to any
other. Four steps follow:

1. Chon k va dat k tAm ban dau, thuong 13y tir diém c6 sin.

Choose k and place k starting centres, often at points.
2. Gan mdi diém vao cum c6 tm gan nhat, do bang khoang cach Euclid (4.5).

Assign each point to the cluster of the nearest centre, measured by Euclidean distance (4.5).
3. Tinh lai mdi tAm bang trung binh cta cac diém trong cum (4.6).

Recompute each centre as the mean of the points in its cluster (4.6).
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4. Lap bude 2 va 3. Khi cum khong doi giira hai vong lién tiép, thuat toan hoi tu va
dung.
Repeat steps 2 and 3. When the clusters stop changing between two consecutive rounds, the
algorithm has converged.

d(x, ¢) = V((x1 — c1)? + (x2 — 2)?) (4.5)
¢G=(1/n)Zxi (4.6)

Trong (4.5), x = (x1, x2) 1a khach v&i tudi va nghin km mdi nam, ¢ = (cl, ¢2) 13 tim; véi
hai thudc tinh, d6 13 d6 dai doan thang ndi hai diém. Trong (4.6), n 14 s6 khach cua cum j
va tong ldy trén moi khach x trong cum j, nén tim méi c6 tudi va sé km bang trung binh
cta céc thanh vién.

In (4.5), x = (x1, x2) is a customer's age and thousands of kilometres a year, ¢ = (cl, c2) is a
centre; with two attributes this is the length of the segment joining the two points. In (4.6), n is
the number of customers in cluster j and the sum runs over every customer x in cluster j, so the
new centre has the mean age and mean kilometres of its members.

Vi dy dung sau khach Xe Xanh méu (sé liéu minh hoa): K1 (22 tudi; 6 nghin km mdi
nam), K2 (24; 8), K3 (35; 12), K4 (38; 14), K5 (55; 4), K6 (58; 3). Chon k = 3, tdm ban
dau la K1, K3 va K5.

The example uses six sample Xe Xanh customers, illustrative figures: K1 (22 years, 6 thousand
km a year), K2 (24; 8), K3 (35, 12), K4 (38; 14), K5 (55; 4) and K6 (58; 3). Choose k = 3 with
starting centres K1, K3 and K35.

import math

KH = [("K1", 22, 6), ("K2", 24, 8), ("K3", 35, 12),
("K4", 38, 14), ("K5", 55, 4), ("Ke", 58, 3)]
TAM = [(22, 6), (35, 12), (55, 4)] # tém khoi tao K1, K3, K5
def vn(x, k=2):
return f"{x:.{k}f}".replace(".", ",")
def toa do(tam):
return "; ".Jjoin(f"C{j + 1} = ({vn(a, 1)}; {vn(b, 1)})"

for j, (a, b) in enumerate (tam))

def mot vong(tam, so):
print (£"vong {so}: tam {toa do(tam)}")
print (£"{'Khach':<6}{'Tudi':>5}{"km':>5}"
+ "".join (£"{'C' + str(j + 1):>9}" for j in range(3)) + " Cum")

ket = []
for ten, tuoi, km in KH:

dk = [math.dist ((tuoi, km), t) for t in tam]

ket .append (dk.index (min (dk)))

cot = "".join(f"{vn(x):>9}" for x in dk)

print (f"{ten:<6}{tuoi:>5} {km:>5}{cot} {ket[-1] + 1}"™)
return ket

def tam moi (ket):

tam = []

for j in range (3):
nhom = [(t, k) for ( , t, k), ¢ in zip(KH, ket) if ¢ == Jj]
tam.append ( (sum(t for t, in nhom) / len (nhom)

4
sum(k for , k in nhom) / len (nhom)))
return tam
ketl = mot vong (TAM, 1)
tam2 = tam moi (ketl)
print (£"Tam méi sau vong 1: {toa do(tam2)}")
ket2 = mot vong(tam2, 2)
ok = ket2 == ketl
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print ("HOi tu: " + ("cb, cum vong 2 trung vong 1" if ok else "chua"))
same = tam moi (ket2) == tam2
print ("Tam khéng ddi khi c&p nhat lai: " + ("dGng" if same else "sai"))
for j in range(3):
cum = [t for (t, , ), ¢ in zip(KH, ket2) if c == j]
print (£"Cum {3 + 1}: " + ", ".join(cum))
Ket qua chay / Output
Vong 1: tédm Cl = (22,0; 6,0); C2 = (35,0; 12,0); C3 = (55,0; 4,0)
Khach Tudi  km cl c2 C3  Cum
K1 22 6 0,00 14,32 33,06 1
K2 24 8 2,83 11,70 31,26 1
K3 35 12 14,32 0,00 21,54 2
K4 38 14 17,89 3,61 19,72 2
K5 55 4 33,06 21,54 0,00 3
K6 58 3 36,12 24,70 3,16 3
Tédm mdéi sau vong 1: Cl1 = (23,0; 7,0); C2 = (36,5; 13,0); C3 = (56,5; 3,5)
Vvong 2: tdm Cl = (23,0; 7,0); C2 = (36,5; 13,0); C3 = (56,5; 3,5)
Khach Tudi  km cl c2 C3  Cum
K1l 22 6 1,41 16,10 34,59 1
K2 24 8 1,41 13,46 32,81 1
K3 35 12 13,00 1,80 23,12 2
K4 38 14 16,55 1,80 21,27 2
K5 55 4 32,14 20,57 1,58 3
K6 58 3 35,23 23,71 1,58 3
H6i tu: cb, cum vong 2 trung vong 1
Tam khéng dbéi khi cdp nhat lai: dang
Cum 1: K1, K2
Cum 2: K3, K4
Cum 3: K5, K6

Vong mét: K1 trung C1 (0,00). K2 cach C1 2,83 va C2 11,70, vao cum 1. K3 trung C2 va
K4 cach C2 3,61, vao cum 2. K5 trung C3 va K6 cach C3 3,16, vao cum 3.

Round one: K1 coincides with CI (0.00). K2 is 2.83 from CI and 11.70 from C2, so it joins
cluster 1. K3 coincides with C2 and K4 is 3.61 from C2, so both join cluster 2. K5 coincides with
C3 and K6 is 3.16 from C3, so both join cluster 3.

16
® Cuml:Kl, K2
14 - K4 Cum 2: K3, K4
K}gg ® Cum3:K5K6
12
£ 10]
=)
K2
2 8
z 61 Kl®
K5
N %,
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2_
0 ; ; : . ;
20 30 40 50 60
Tudi

Hinh 4.3. Phan cum k-means (k = 3) sau khach hang Xe Xanh theo tudi va sb km 1ai mdi nim; X
l1a tAm cum sau khi hoi tu
Figure 4.3. K-means clustering (k = 3) of six Xe Xanh customers by age and annual kilometres driven; X
marks the converged centroids
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Tam moi 1a trung binh timg cum. Vong hai tinh lai khoang cach dén ba tam mai: K1, K2
van & cum 1; K3, K4 & cum 2; K5, K6 & cum 3. Cum khong ddi nén cap nhat tam lan nira
cho lai dung tam cd; thudt todn hoi tu sau hai vong.

The new centres are the means of each cluster. Round two measures distances to them: Kl and
K2 stay in cluster 1, K3 and K4 in cluster 2, K5 and K6 in cluster 3. The clusters do not change,
so updating the centres returns the same centres, and the algorithm has converged after two
rounds.

Pit tén theo tAm: cum 1 1a khach tré (23 tudi) chay vira (7 nghin km mdi ndm); cum 2 13
khach trung nién (36,5 tudi) chay nhiéu (13 nghin km); cum 3 13 khach 16n tudi (56,5
tudi) chay it (3,5 nghin km).

Naming by centre: cluster 1 is young customers (age 23) who drive a moderate distance (7

thousand km a year); cluster 2 is middle-aged customers (36.5 years) who drive a lot (13
thousand km); cluster 3 is older customers (56.5 years) who drive little (3.5 thousand km).

Tiéu chi Phan khuc (k-means) Phéan loai c6 nhan

Criterion Segmentation (k-means) Labelled classification

L A Mbi ho so cé thude tinh va nhan da
Chi c6 thugc tinh cua khach, khong j

Dit liéu A biét
c6 nhan .
Data . Each record has attributes and a known
Attributes only, no label
label
Muc tiéu Tim nhém khach chua biét trude Du doan nhén cho ho so méi
Goal Find groups not known in advance Predict the label of a new record
Khong c6 dap an ding; xét y nghia  Ddi chiéu voi nhan that bang
Danh gia ctia cum va kiém trén dit liéu khac precision, recall, accuracy
Evaluation No correct answer, judge the meaning  Compare with the true labels using
of the clusters and test on other data precision, recall and accuracy
Gom khéach Xe Xanh thanh ba phan  Panh déu ho so gian 1an tir lich str
Vi du L4 Chan khuc vu di xac minh
La Chan example Grouping Xe Xanh customers into three  Flagging fraud claims from verified

segments claim history

PHAI THUQC / MEMORISE — Phan khiic khong c¢6 nhén dé dbi chiéu. Cum do k-means
tao ra chi c6 y nghia khi nguoi [am doc tam cum, dét tén va kiém lai trén dir li€éu khac. Chon k
khac thi cum khac.

Segmentation has no labels to check against. The clusters from k-means mean something only when
the analyst reads the centres, names them and checks them on other data. A different k gives different
clusters.

LOI HAY GAP / COMMON MISTAKE — Chay k-means trén thudc tinh c6 thang do khac
nhau ma khong chuan héa: thudc tinh c6 khoang gia tri rong chiém phan 16n trong mbi
khoang cach. O day tudi trai trén 36 nam, km chi trén 11 nghin, nén léch tudi ning hon. L5i
khac: nhan két qua dau tién ma khong kiém cum c6 ¥ nghia khong.

Running k-means on attributes measured on different scales without standardising them. The attribute

with the wider range takes up more of each distance. Here age spans 36 years and kilometres span 11
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thousand, so age differences weigh more than kilometre differences. Another error: choosing k and
accepting the first result without checking that the clusters make sense.

4.6. Phat hién gian 1an: ma trin nham lin va cac thuéc do — 4.6. Fraud

detection: confusion matrix and performance measures

L4 Chin dung mdt moé hinh hoc may dé chon ho so bdi thuong Xe Xanh nam 2025 can
tham tra thém. Bo ho so ¢6 1.400 ho so. Péi chiéu v6i két qua xac minh sau cing, 50 hd
so 14 gian 1an va 1.350 ho so 13 sach. M6 hinh canh bao 120 hd so, trong d6 40 ding 1a
gian 1an, con 80 13 ho so sach bj canh bao nham.

Ld Chdn runs a machine learning model to select Xe Xanh claims from 2025 for further checks.
The set holds 1,400 claims. Checked against the final outcome, 50 claims are fraud and 1,350

are clean. The model flags 120 claims: 40 of them are fraud, and 80 are clean claims flagged by
mistake.

Ma tran nham lan ghi lai cac cap két luan do. Hang Ia két luan that, cot 1a quyét dinh cua
mo hinh. Giao hang gian 1an voi ¢t canh bdo 1a TP (duong tinh that); hd so sach véi cot
canh bao 1a FP (duong tinh gid); gian 14n véi cot khong canh bao 1a FN (am tinh gid); ho
so sach voi cot khong canh bao 1a TN (am tinh that).

The confusion matrix records these pairs. Rows hold the true outcome and columns hold the
model decision. Fraud against a flag is TP (true positive); clean against a flag is FP (false
positive), fraud against no flag is FN (false negative); clean against no flag is TN (true
negative).

Thuec té (hang) / Mé hinh

(cot) Canh bao Khong cianh bao

Actual (row) / Model Flagged Not flagged

(column)

Gian lan

Fraud 40 (TP) 10 (FN) 50
Ho so sach 80 (FP) 1.270 (TN) 1.350
Clean

Tong 120 1.280 1.400
Total

Bon thudc do sau déu tinh tir bon 6 cua ma tran.

The four measures that follow are all computed from the four cells of the matrix.

Precision = TP / (TP + FP) 4.7)

Recall = TP / (TP + FN) (4.8)

Accuracy = (TP + TN) / (TP + TN + FP + FN) (4.9)
F1 = 2 X Precision X Recall / (Precision + Recall) (4.10)

Precision tra 101 cau hoi: trong cac hd so bi canh bao, bao nhiéu hd so ding 1 gian 1an.
Recall tra 101: trong cac gian 1an that, mé hinh bit dugc bao nhiéu. Accuracy la ty 1€ moi
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quyét dinh dung, ca canh bao 14n khong canh bao. F1 14 trung binh diéu hoa cia precision
va recall, chi cao khi ca hai cung cao. B¢ dac hi€u (specificity) do phﬁn hd so sach khong
bi canh bao nham, bang TN / (TN + FP).

Precision asks: of the claims flagged, how many are really fraud. Recall asks: of the real fraud,
how much the model caught. Accuracy is the share of all decisions that are right, flags and non-
flags alike. F1 is the harmonic mean of precision and recall, and it is high only when both are
high. Specificity measures the share of clean claims left unflagged, computed as TN / (TN + FP).

TP, FP, FN, TN = 40, 80, 10, 1270
N =TP + FP + EN + TN

GIAN IAN = TP + FN

CANH BAO = TP + FP

SACH = FP + TN

def n(x):
return f"{x:,}".replace(",", ".")

def pt(x):
s = f"{x * 100:.2f}"
if s.endswith(".00"):
s = s[:-3]
return s.replace(".", ",") + "&"

TP / CANH BAO

TP / GIAN LAN

(TP + TN) / N

1=2*P*R/ (P+R)

SP = TN / SACH

print (£"Téng hd so {n(N)}: gian 1&n {n(GIAN LAN)}, hd so sach {n(SACH)}")

Sl el

print (f"TP {n(TP)} FP {n(FP)} FN {n(FN)} TN {n(TN)}")

print (f"Precision = {n(TP)} / {n(CANH BAO)} = {pt(P)}")

print (f"Recall = {n(TP)} / {n(GIAN LAN)} = {pt(R)}")

print (f"Accuracy = {n(TP + TN)} / {n(N)} = {pt(a)}™)

print (f"F1 = {pt(F1l)}")

print (f"P6 ddc hiéu = {n(TN)} / {n(SACH)} = {pt(SP)}™)

print (f"Ty 1é gian lan = {n(GIAN LAN)} / {n(N)} = {pt(GIAN LAN / N)}")
(

print (£"Khéng canh bdo hd so ndo: {n(SACH)} / {n(N)} = {pt(SACH / N)}")

Két qua chay / Output

Téng hd so 1.400: gian 1lan 50, hd so sach 1.350
TP 40 FP 80 FN 10 TN 1.270

Precision = 40 / 120 = 33,33%

Recall = 40 / 50 = 80%

Accuracy = 1.310 / 1.400 = 93,57%

Fl = 47,06%

P66 dac hiéu = 1.270 / 1.350 94,07%

Ty 1& gian 1lédn = 50 / 1.400 3,57%

Khéng canh bdo hd so nao: 1.350 / 1.400 = 96,43%

Véi bo s6 trén, precision bang 40 trén 120, tirc 33,33%: ¢t ba hd so bi canh bao thi mot
hd so dung. Recall bang 40 trén 50, tic 80%: bat duoc bén trén nim gian lan that.
Accuracy bang 1.310 trén 1.400, tirc 93,57%. F1 bang 47,06%, thap hon nhiéu so véi
accuracy vi F1 khong tinh cac hd so sach khong bi canh béo.

On these figures, precision is 40 out of 120, or 33.33%: one flagged claim in three is right.

Recall is 40 out of 50, or 80%: four of the five real fraud cases are caught. Accuracy is 1,310 out
of 1,400, or 93.57%. F1 is 47.06%, far under the accuracy because F1 leaves out the clean

claims that are not flagged.
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Accuracy danh lira khi gian 1an hiém. Gia sir mo hinh khong canh bao hd so nio: né van
ding 1.350 trén 1.400 hd so sach, tic 96,43%, cao hon 93,57% ctia md hinh that. Nhung
mo hinh nay khong bat duoc gian 14n nao, recall bang 0. Gian 1an chi chiém 50 trén 1.400
hd so, khoang 3,57%, nén accuracy gan nhu chi do phan ho so sach.

Accuracy misleads when fraud is rare. Suppose the model flags no claim at all: it is still right on
1,350 of 1,400 claims, or 96.43%, above the 93.57% of the real model. Yet this model catches no
fraud, so its recall is 0. Fraud makes up only 50 of 1,400 claims, about 3.57%, so accuracy
mostly measures the clean claims.

Bang sau doi chi€u precision va recall. Hai thudc do nay tra 101 hai cau hoi khac nhau va
duoc tinh trén hai mau so khac nhau.

The table compares precision and recall. The two measures answer different questions and use
different denominators.

Tiéu chi Precision Recall
Criterion Precision Recall
Mau s6 Hb so bi canh béo: TP + FP Gian lan that: TP + FN
Denominator Flagged claims: TP + FP Actual fraud: TP + FN
Cau hoi Trong cac canh bao, bao nhiéu phﬁn Trong cac gian lan that, bao nhiéu

au no1 z A <
Ouestion ding phan bat dugc

] Of the flags, what share is right Of the real fraud, what share is caught
Két qualLa Chén 40 trén 120, tuc 33,33% 40 trén 50, tirc 80%
La Chan result 40 out of 120, or 33.33% 40 out of 50, or 80%
Canh bao nham, ton cong tham tra B0 sét gian 1an, tién chi tra khong

Lbi ning hon va lam phién khach dang c6
Costlier error False alarms cost checks and annoy Missed fraud leads to payouts that

customers should not be made

PHAI THUQC / MEMORISE — Precision va recall kéo nhau theo ngudng canh béo:
ngudng cao thi canh bao it hon nhung dung hon, ngudng thap thi bt dugc nhidu gian 1an hon
nhung nham nhiéu hon. Panh gia mé hinh phai xét ca hai thude do.

Precision and recall move against each other through the flagging threshold: a high threshold flags
fewer claims, more of them right,; a low threshold catches more fraud and flags more clean claims by
mistake. Judge a model on both measures.

LOI HAY GAP / COMMON MISTAKE — Goi precision 1 ty 18 bit dugc gian 1an.
Precision 1a ty 1¢ dung trong cac canh bao; ty 1& bat dugc gian 14n 1 recall. D6i hai tén nay
trong bai thi 1a mat diém. Ldi khac: néu accuracy 93,57% nhu thanh tich ma khong noi gian
1an chi chiém 50 trén 1.400 hd so.

Calling precision the share of fraud that is caught. Precision is the share of flags that are right; the
share of fraud caught is recall. Swapping the two in an exam loses marks. Another error is quoting an
accuracy of 93.57% as the result without saying that fraud is only 50 of 1,400 claims.
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4.7. Panh d6i ngudng va chi phi — loi ich ciia canh bao gian 1an — 4.7.
Threshold trade-offs and the cost-benefit of fraud alerts

Mo hinh gian 14n chim mét diém rai ro cho mdi hd so. Doanh nghiép dat ngudng: hd so
tir ngudng trd 1én bi canh béo va chuyén tham tra. Nang ngudng thi precision ting, recall
giam; ha ngudng thi recall tang, precision giam.

A fraud model gives each claim a risk score. The business sets a threshold: claims at or above it
are flagged and sent to investigation. Raising it lifis precision and lowers recall; lowering it lifis
recall and lowers precision.

« Khong c6 ngudng tt nhat cho moi tinh hudng. Ngudng dtng cho lgi rong cao nhat
khi chi phi ctia tig loai sai dugc tinh bang tién.
No threshold is best in every case. The right one gives the highest net benefit once the cost of
each kind of error is priced in money.

Loi rong ciia mot nguwdng — Net benefit of one threshold

Chon ngudng 1a can loi ich va chi phi bang tién. B 14 s6 tién bdi thuong tranh duoc khi
ngin mot hd so gian 14n; C 1a chi phi cho mdi hd so bi canh bao, gdm thoi gian tham tra
vién va lién lac v6i khach. Loi rong cua mot ngudng la:

Choosing a threshold means weighing benefit against cost, both in money. B is the payout

avoided by stopping one fraudulent claim; C is the cost of each flagged claim, namely
investigator time and contact with the customer. The net benefit of a threshold is:

L=BXTP—CXx (TP + FP) (4.11)

TP 1a sb gian 1an dugc canh bao dung, TP + FP la téng s6 hd so bi canh bao. Mdi canh
béo, dung hay nham, déu tén C; chi canh bao diing m&i mang lai B. Néu nhom thém vao
c6 ty 1 gian 1an p, mdi ho so thém ky vong mang lai p x B va ton C, nén nhém déng
thém khi:

TP is the number of fraud cases flagged correctly and TP + FP is the total number of flags.
Every flag costs C, right or wrong; only a correct flag brings B. If the added group has fraud
rate p, each added claim is expected to bring p * B and cost C, so the group is worth adding
when:

p>C/B (4.12)

Véi B = 8.000.000 dong va C = 500.000 dong, ngudng hoa von 1a p > 6,25%. Nhom cé
ty 1& gian 1an dudi mirc nay 1am 15 khi tham tra.

With B = VND 8,000,000 and C = VND 500,000, the break-even rate is p > 6.25%. A group
whose fraud rate is lower than it loses money when investigated.

PHAI THUQC / MEMORISE — Precision 13 phin canh bao dung trong tong sé canh béo:
TP/ (TP + FP). Recall 1 phan gian 1an bi bat trong tong s6 gian 1an thuc té: TP / (TP + FN).
C4 hai dung chung mt ma tran nham 1an & muc 4.6.

Precision is the share of flags that are correct: TP/ (TP + FP). Recall is the share of real fraud that is
caught: TP / (TP + FN). Both use the one confusion matrix from section 4.6.
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Vi du: ngudng co sé cua La Chin — Example: the base threshold at La Chiin

La Chan chay mé hinh trén 1.400 hd so Xe Xanh nim 2025, trong d6 ¢6 50 hd so gian
1an thuc té. Ngudng co sé canh bao 120 hd so, ding 40.

Ld Chdn runs the model on 1,400 Xe Xanh claims from 2025, of which 50 are real fraud. The
base threshold flags 120 claims, 40 of them correctly.

TONG, GIAN LAN = 1400, 50 # Xe Xanh 2025; gian 1an thuc té
LOI ICH, CHI PHI = 8000000, 500000 # déng: ngdn chdn; thém tra

def vn(x, k=0):
return f"{x:,.{k}f}".translate(str.maketrans(",.", ".,™))

CANH BAO, TP = 120, 40

FP, FN = CANH BAO - TP, GIAN LAN - TP

TN = TONG - TP - FP - FN

print (£"Ma tran: TP {TP}, FP {FP}, FN {FN}, TN {vn(TN)}")

print (f"Precision = {TP} / {CANH BAO} = {vn(100 * TP / CANH BAO, 2)}%")
print (f"Recall = {TP} / {GIAN LAN} = {vn (100 * TP / GIAN LAN, 2)1%")
ICH, PHI = TP * LOI ICH, CANH BAO * CHI PHI

print (f"Loi ich ngdn chdn: {vn(ICH)} d4d")

print (f"Chi phi thdm tra: {vn(PHI)} 4")

print (f"Loi rong: {vn(ICH - PHI)} d4d")

print (f"Riéng hd so nhdm: {FP} hé so, {vn(FP * CHI PHI)} 4")

Két qua chay / Output

Ma tran: TP 40, FP 80, FN 10, TN 1.270
Precision = 40 / 120 = 33,33%

Recall = 40 / 50 = 80,00%

Loi ich ngan chdn: 320.000.000 &

Chi phi thdm tra: 60.000.000 &

Loi rong: 260.000.000 &

Riéng hd so nhdm: 80 hd so, 40.000.000 4

Ngudng co s& bat 40 trén 50 gian 1an, recall 80,00%. Trong 120 hd so bi canh bao co 40
ding va 80 nham, precision 33,33%: cu ba canh bao thi mot 1a gian 1an. Loi ich 40 x
8.000.000 = 320.000.000 d6ng; chi phi 120 x 500.000 = 60.000.000 d6ng; loi rong
260.000.000 ddng theo (4.11).

The base threshold catches 40 of the 50 frauds, a recall of 80.00%. Of the 120 flags, 40 are
correct and 80 are false alarms, a precision of 33.33%: one flag in three is fraud. Benefit 40
VND 8,000,000 = VND 320,000,000, cost 120 x VND 500,000 = VND 60,000,000; net benefit
VND 260,000,000 by (4.11).

LOI HAY GAP / COMMON MISTAKE — Chon ngudng chi theo precision cao nhat.
Ngudng cao c6 precision tot nhit nhung bo sot gian 14n, va loi rong cua nd thap hon ngudng
co s6. Cau tra 1oi ddy da phai néu precision, recall va lgi rong cung lac.

Picking the threshold with the highest precision alone. The high threshold has the best precision but
misses more fraud, and its net benefit is lower than the base threshold. A full answer gives precision,
recall and net benefit together.

Ba ngudong trén cung mot dix li€u — Three thresholds on the same data

Pé bai dua ba ngudng trén cing 1.400 ho so va 50 gian 1an thyc té. Ma tinh lai timg dong
tir s6 canh bao va sb canh bao dung, roi tinh loi rong va ngudng hoa von.
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The exercise gives three thresholds on the same 1,400 claims and 50 real frauds. The code
recomputes each row from the number of flags and correct flags, then the net benefit and break-
even rate.

TONG, GIAN LAN = 1400, 50 # Xe Xanh 2025; gian 1lan thuc té
LOI ICH, CHI PHI = 8000000, 500000 # ddng: ngdn chdn; tham tra

def vn(x, k=0):

return f"{x:,.{k}f}".translate(str.maketrans(",.", ".,™))
NGUONG = [ ("Cao", 60, 30), ("Co s&", 120, 40), ("Thap", 240, 46)]
print ("Ngudng | Canh bdo | TP | FP | FN | TN | Precision | Recall")
for ten, cb, tp in NGUONG:

fp, fn = cb - tp, GIAN LAN - tp

tn = TONG - tp - fp - fn

p, r = tp / cb, tp / GIAN LAN

ich, phi = tp * LOI ICH, clo * CHI PHIT

print (f"{ten} | {cb} | {tp} | {fp} | {fn} | {vn(tn)} | "

f"{vn (100 * p, 2)}% | {vn(l100 * r, 2)}%")

print (f" Loi rong = {vn(ich)} - {vn(phi)} = {vn(ich - phi)} 4d")

print (f"Precision hoda vén = C / B = {vn (100 * CHI PHI / LOI ICH, 2)1}%")

Két qua chay / Output

Ngudng | Cénh bdo | TP | FP | FN | TN | Precision | Recall
Cao | 60 | 30 | 30 | 20 | 1.320 | 50,00% | 60,00%

Loi rong = 240.000.000 - 30.000.000 = 210.000.000 &
Co s& | 120 | 40 | 80 | 10 | 1.270 | 33,33% | 80,00%

Loi rong = 320.000.000 - 60.000.000 = 260.000.000 &
Thép | 240 | 46 | 194 | 4 | 1.156 | 19,17% | 92,00%

Loi rong = 368.000.000 - 120.000.000 = 248.000.000 &
Precision hoa vén = C / B = 6,25%

Ngudng co s& cho loi rong cao nhat, 260.000.000 dong, hon ngudng cao 50.000.000 va
hon ngudng thip 12.000.000. Xudng thap: thém 120 canh bao dé bat thém 6 gian lan,
dem vé 48.000.000 ddng nhung ton 60.000.000 ddng, 16 12.000.000 dong. Nhém 120 hd
so thém c6 precision 5,00%, dudi mic hoa von 6,25%. Lén cao: bo 60 canh bao, mat 10
gian 1an bi bat (80.000.000 dong), tiét kiém 30.000.000 dong tham tra, 156 50.000.000
d6ng. Nhom 60 hd so bo di co precision 16,67%, trén mic hoa von, nén bo di 1a sai.

The base threshold gives the highest net benefit of the three, VND 260,000,000, which is VND
50,000,000 above the high one and VND 12,000,000 above the low one. Moving down adds 120
flags to catch 6 more frauds: they bring VND 48,000,000 but cost VND 60,000,000, a loss of
VND 12,000,000, the added group has a precision of 5.00%, under the 6.25% break-even rate.
Moving up drops 60 flags and loses 10 frauds caught (VND 80,000,000), saving VND
30,000,000 of investigation, a net loss of VND 50,000,000, the dropped group has a precision of
16.67%, above break-even, so dropping it is the wrong move.

Nguong Canh bao Precision Recall Loi rong (df‘)ng)
Threshold Alerts Precision Recall Net benefit (VND)

50,00% 60,00% 210.000.000
ngh
Coss 120 33,33% 80,00% 260.000.000
Base
ijp 240 19,17% 92,00% 248.000.000
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Hinh 4.4. Ngan chan, chi phi tham tra va lgi rong theo ba ngudng canh béo gian lan (triéu dong)
Figure 4.4. Fraud prevented, investigation cost and net benefit by three fraud-alert thresholds (million
VND)

Can bang vo6i trai nghiém khach hang — Balancing against the customer experience

S tai chinh chua tinh trai nghiém khach. Ngudng co so dé 80 hd so hop 18 bi tham tra
thém, khach phai gui gidy to va bdi thuong cham hon. Ngudng cao con 30 hd so nhim
nhung dé lot 20 vu gian 14n; ngudng thap bat 46 gian 1an nhung kéo theo 194 hd so hop
1¢. Mudn giam ho so nham ma van giit recall, cAn mo hinh tét hon dé ting precision &
cung ngudng; d6i ngudng mot minh khong du.

The financial figures leave out the customer experience. At the base threshold, 80 valid claims
go through extra checks and customers wait longer for payment. The high threshold leaves 30
false alarms but lets 20 frauds go undetected; the low threshold catches 46 frauds and puts 194

valid claims through checks. Cutting false alarms while keeping recall needs a better model,
with higher precision at the same threshold. Changing the threshold alone does not do it.

4.8. Xir ly ngon ngir tw nhién, chatbot, thi giac may tinh va Al tao sinh — 4.8.

Natural language processing, chatbots, computer vision and generative Al

Phan 16n ho so bao hiém khong nam trong bang sb. Loi khai tai nan, bién ban, hoa don
sta chira va anh chup xe 1a dir li€u phi cAu trac. Bén nhom cong ngh¢ doc loai dir li¢u
nay.

Most insurance claims do not sit in a table of numbers. Accident statements, police or repair

reports, repair invoices and vehicle photos are unstructured data. Four groups of technology
read this kind of data.

Xir Iy ngon ngir tw nhién (NLP) — Nartural language processing (NLP)
NLP gom cac ky thuat giap may xur ly van ban do nguoi viét. Trong bdo hiém c6 hai
viéc. Phan loai gan yéu cau boi thudng vao mot nhém dinh sin, nhu va cham, mat cip
hay thién tai. Trich thong tin lay tir doan van tuy do cac trudng c6 cau truc, nhu bién so,
ngay gio, dia diém va so tién.
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NLP covers techniques that let a machine handle text written by people. Insurance uses two
tasks. Classification assigns a claim to a predefined group, such as collision, theft or natural
disaster. Extraction pulls structured fields, such as plate number, date and time, place and
amount, out of free text.

Khach guri qua tmg dung L4 Chan cho ho so Xe Xanh: "Xe may bi va ¢ nga tu liac 18 gio
hém qua, bén trai mop ctra, nguoi 1ai dau tay." Hé thong 1am hai viéc véi cau do.

A customer sends this through the La Chdn app for a Xe Xanh claim: "My motorbike was hit at
an intersection at 6 pm yesterday, the left door is dented, and the rider's hand hurts."” The system
does two things with it.

« Phan loai: hd so va cham c6 diu hiéu thuong tich, chuyén cho nhéan vién phu trach
thuong tich.
Classification: a collision claim with an injury flag, routed to the staff member who handles
injuries.

« Trich thong tin: thoi diém (18 gid, ngay hom trude), vi tri (nga tu), bd phan hu hong
(ctra bén trai), dau hiéu thuong tich.
Extraction: time (6 pm, the day before), place (intersection), damaged part (left door), injury

flag.

PHAI THUQC / MEMORISE — Phén loai tra 1o hd so thudc nhém nao; trich thong tin tra
101 mdi trudng c6 gi tri gi. Hai viéc doc cing mot van ban nhung dau ra va thude do khac
nhau.

Classification answers which group the claim belongs to; extraction answers what each field holds.
Both read the same text, but their outputs and measures differ.

LOI HAY GAP / COMMON MISTAKE — Do d6 chinh x4c mét lan trén dir liéu hoc rdi
dua vao van hanh. Nhém hiém nhu gian 1an c6 thé bi bo sot khi do chinh x4c tong thé van
cao. Phai do precision va recall cho tirng nhém trén tap kiém riéng, nhu & muc 4.6.
Measuring accuracy once on training data and then going live. A rare group such as fraud can be
missed while the overall accuracy stays high. Measure precision and recall for each group on a
separate test set, as in section 4.6.

Chatbot tw van: y dinh, thwe thé va cAu tra 1071 — Advisory chatbot: intent, entities and
reply

Chatbot tu véan tra 10i khach bang ngdn ngir ty nhién qua bon budc. Mdi budc c6 mot 15i
dac trung.

An advisory chatbot answers customers in natural language through four steps. Each step has its
own typical failure.

1. Nhan di¢n y dinh. M6 hinh xép cau khach vao mét y dinh dinh san, kém d9 tin cay.
Dudi ngudng, bot hdi lai thay vi doan.
Detect the intent. The model assigns the message to a fixed intent with a confidence score.
Under the threshold, the bot asks a clarifying question instead of guessing.

2. Trich thyc thé. Liy céc gid tri can dé tra ctru, nhu bién s6, sé hop dong hay ngay.
Thiéu gié tri ndo thi chi hoi dung gia tri do.
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Extract the entities. Pull out the values the lookup needs, such as plate number, policy
number or date. If one is missing, ask only for that value.

3. Kiém tra diéu kién nghiép vu. Tra dir li¢u hop déng that trong hé théng: con hiéu luc
hay khong, két thic ngay nio.
Check the business rules. Look up the policy record in the system: whether it is still in force
and when it ends.

4. Tra 16i. Cau tra 101 lay tir mau bd phan nghiép vu da duyét, dién dir liéu vira tra.
Chatbot khong tu két luan chap nhan hay tir chéi boi thuong.
Answer. The reply comes from a template the business team has approved, filled with the
data just retrieved. The chatbot does not conclude by itself that a claim is accepted or

rejected.
{ "y dinh": "tra cuu hieu luc", "do tin cay": "cao",
"thuc the": {"bien so": null, "so hop dong": null}, "hanh dong": "hoi lai bien so"

}

LOI HAY GAP / COMMON MISTAKE — Cho chatbot tir tra 1oi moi ciu vé quyén loi, ké
ca muc bdi thuong cu thé. M6 hinh c6 thé doc sai diéu khoan hodc bia con sd. Cau vé diéu
khoan phai 1iy tir vin ban di duyét va ghi rd ngudn.

Letting the chatbot answer every question about benefits, including specific payout amounts. The
model can misread a clause or invent a figure. Answers about clauses must come from approved
wording and cite their source.

PHAI THUQC / MEMORISE — Chatbot tu van tra 16i hoi dap vé san pham va tinh trang
hop ddng. Quyét dinh chip nhan, tir chdi hay d6i phi thudc con nguoi hodc quy tic da duyét;
chatbot chi chuyén giao.

The advisory chatbot answers questions about products and policy status. Decisions to accept, reject
or change a premium belong to people or approved rules; the chatbot only hands over.

Thi giac may tinh: anh hw hong xe — Computer vision: vehicle damage photos

Thi giac may tinh doc anh. Anh chup sau tai nan cho phép phan loai ving hu hong nhu
can, ctra hay dén, khoanh vung va udc lugng muc do. Mo hinh va cach do chit lugng &
Chuong 6.

Computer vision reads images. Photos taken after an accident let it classify the damaged area,
such as the bumper, a door or a lamp, mark it and estimate severity. Models and quality
measures are in Chapter 6.

« Phan loai anh: anh chup phan nao ctia xe, nhu dau xe, hong xe hay dudi xe.
Image classification: which part of the vehicle the photo shows, such as the front, side or
rear.
« Phat hién ving hu hong: khoanh ving c¢6 vét mép, v& hoic triy.
Damage detection: marking the area with a dent, a crack or a scratch.
* Udc lugng mirc d6: nhe, vira hay nang, lam dau vao cho budc giam dinh.
Severity estimate: light, moderate or heavy, as an input to the assessment step.
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PHAI THUQC / MEMORISE — Thj gidc may tinh tra 15i ving nao hu hong va muc do thé
nao. S6 tién bdi thudong do giam dinh va didu khoan hop dong quyét dinh.

Computer vision answers which area is damaged and how badly. The payout is set by the assessment
and the policy clauses.

Anh thiéu gbc, nguoc sang hodc dinh bui lam md hinh doc sai muc do. Anh duéi chuan
chuyén cho ngudi giam dinh.

Photos taken from the wrong angle, against the light or through dust lead the model to misjudge
severity. A photo under the standard goes to a human assessor.

Al tao sinh: tém tit, soan thw va hd tro nhan vién — Generative Al: summaries, drafting
and staff support

Al tao sinh viét van ban mdi tr dau vao: tém tat ho so, soan thu, goi y phuong an cho
nhan vién sira. Dau ra 1a ban nhép; gt thang cho khach thi 16i ra ngoai.

Generative Al writes new text from its input: it summarises a file, drafis a letter, and suggests

replies for an employee to edit. Its output is a draft; sent straight to a customer, its errors go out
with it.

« Toém tat ho so: doc ho so nhiéu trang roi néu su kién, gidy to di c6 va gidy to con
thiéu.
Case summary: reads a multi-page file and states the events, the documents on hand and the
documents still missing.

« Soan thu: thur yéu cdu bo sung gidy to hay thong bao tién do, theo mau va giong diéu
cua doanh nghiép.
Drafting: a letter asking for missing documents or a progress notice, in the company's
template and tone.

« Hb trg nhan vién: goi y diéu khoan lién quan dé nhan vién ty ddi chiéu va két luan.
Staff support: suggests relevant clauses for the employee to check before deciding.

Rui ro chinh 14 bia thong tin (hallucination): mo hinh viét ra sé tién, ngay hay diéu khoan
khong c6 trong hd so, va cdu vin van tron tru nén khé nhan ra. Ba bién phéap di cing
nhau. M&i nhan dinh ghi trang hodc truong ngudn. Moi sb liéu ddi chiéu véi dit liéu gbe
bang mi. Nguoi duyét cudi cing, va khong ban nhap nao dén tay khach khi chua dugc
duyét.

The main risk is fabrication (hallucination): the model writes an amount, a date or a clause that
is not in the file, and the sentence still reads smoothly, so the error is hard to notice. Three
controls go together. Each statement names the page or field it comes from. Every figure is

checked against the source data by code. A person approves the final text, and no draft reaches a
customer before that approval.

LOI HAY GAP / COMMON MISTAKE — Dé Al soan thur tir chdi bdi thudng rdi giri
ngay. Thu c6 thé dan diéu khoan khong ton tai, va khach c6 quyén khiéu nai. Moi thu tir chdi
phai co ngudi duyét, va timg diéu khoan trich ra ddi chiéu voi van ban da duyét.

Letting Al draft a claim rejection letter and sending it at once. The letter may cite a clause that does
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not exist, and the customer has the right to complain. Every rejection letter needs a person's approval,
and each clause it cites is checked against the approved wording.

So sanh bon cong nghé — Comparison of the four technologies

Rii ro
chinh
Main risk

Cong nghé Piu vao Piu ra Vi du & La Chin

Technology Input Output Example at Ld Chdn

Van ban tu do:

NLP: phan N , - Xép yéu cau Xe Xanh < .
;e 10i khai, m6ta ~ Nhén nhom hoac NG Xeép sai
loai va trich : , . , % vaonhom va cham; .
. tai nan cac truong co cau o r A nhom hiém
thong tin ) , trich bién so va dia diém
Free text: truc ) Wrong label
NLP: Sorting Xe Xanh requests ,
. . statements, A group label or . o ) for a rare
classification . into collision; extracting
' : accident structured fields group
and extraction o ' plate number and place
descriptions

Doc sai dicu

- :  Hoi hi¢u lyc hop don
e Y dinh, thyuc thé R ()p‘ fg khoan hodc
Cau hoi cua T Xe Xanh; hoi ngay ket o
Chatbot tu X va cdu tra 1o1 tr ] P htra sai
P khach trong = . thuc Chuyén An . :
van A mau da duyét _ Misreading a
, phién chat I Asking whether a Xe Xanh
Advisory , Intent, entities and R . clause or
A customer's policy is in force; asking )
chatbot o a reply from an 2 } making a
question in chat when a Chuyén An policy
approved template wrong
ends i
promise
‘ | . Anh thiéu
. Vung hu hong va ~ Anh xe may sau va , B
C Anh chup xe sau R . . goc hodc
Thi gidc may i muc dJ nhe, vira, cham dé giam dinh so , .

, tai nan B R kém chat
tinh Photos of the fang bo 1
Computer L Damaged area and ~ Motorbike photos after a uong

o vehicle after an ) .. . Missing
vision . a light, moderate or = collision for a first

accident angles or

heavy grade assessment
poor photos

HO so nhiéu Bén tom tit, thu Bia thong

trang va yéu cAu  nhép, goiy Toém tat ho so Xe Xanh  tin, 16 dir
Al tao sinh soan thu phuong an cho nhan vién duyét liéu
Generative AI A multi-page file A summary, a draft ~ Summarising a Xe Xanh Invented

and a drafting letter, suggested file for staff review facts, data

request options leakage

4.9. Rii ro cia m6 hinh va khung phap ly — 4.9. Model risks and the legal

framework

Mo hinh dinh phi, chdm diém va phat hién gian 1an hoc tir dir liéu qua khu, rdi ap dung
cho tirng khach hang. Bon rti ro gip ¢ hdu hét mé hinh bao hiém: dit liéu thién 1éch, bién
dai dién gay phan biét doi xir, mo hinh kho giai thich, va xAm pham quyén riéng tu.

Pricing, scoring and fraud models learn from past data and then apply what they learned to each

customer. Four risks appear in most insurance models: biased data, proxy variables that
discriminate, models that are hard to explain, and privacy intrusion.
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Dit liéu thién léch 1a mau hoc khong dai dién cho nhém khach hang ma mo hinh s& 4p
dung. Dit liéu telematics ciia Xe Xanh quy /2026 chi c¢6 10 ngudi l4i, va déu 13 nguoi
dang dung ung dung La Chan. Nguoi khong dung tmg dung ving mit trong mau, nén mo
hinh hoc tir 10 ngudi nay phan anh hanh vi cua nguoi tu chon, khong phai ctua ca danh
muc.

Biased data means the training sample does not represent the customers the model will price.
The Xe Xanh telematics set for Q1 2026 has 10 riders, all of whom use the La Chan app. Riders
who do not use the app are absent from the sample, so a model trained on these 10 reflects self-
selected users, not the whole portfolio.

Bién dai dién (proxy) 1a bién trong trung tinh nhung thay thé cho mot dic diém dugc bao
v€ hodc cho thu nhap. Vung cu tra 1a vi du thuong gdp trong dinh phi: néu mot hé sb
ving lam phi tang vi cu dan & d6 co thu nhap thap, trong khi tan suat ton that thuc té
khong cao hon, mé hinh di phan biét ddi xir du khong dung trudng nhay cam nao. Tudi
¢ co sO 16 hon: nhom trén 60 c6 tan suat 11% (110 vu trén 1.000 nim-xe), cao hon mirc
chung 7%, nén hé s6 1,5714 do duoc tir dit lidu.

A proxy variable looks neutral but stands in for a protected trait or for income. Postcode is a
common example in pricing: if a district factor raises premiums because residents there earn
less, while their actual claim rate is no higher, the model discriminates without using any

sensitive field. Age has a firmer basis: the over-60 group has a frequency of 11% (110 claims
per 1,000 policy-years), above the 7% overall, so the relativity of 1.5714 rests on measured data.

Giai thich dugc 13 kha ning noi 16 vi sao mé hinh cho ra mot két qua. Diém lai cua La
Chan dé giai thich vi 1a tong tuyén tinh: 100 trir di ty 1é mdi hanh vi nhan vdi trong so.
Vo1 LXO05, phanh géip 5,2 1an trén 100 km trir 20,8 diém; tang tbc 4,1 1an trir 12,3 diém;
30% s6 km chay ban dém trir 15 diém; 8% thoi gian vuot toc do trir 16 diém. Tong trir
64,1 diém, con 35,9 diém. M6 hinh hoc may phuc tap hiém khi c6 dau vét tung dong nhu
vay, va tham dinh vién kho kiém tra no.

Explainability means being able to say why a model produced a result. The La Chdn riding score
is easy to explain because it is a linear sum: 100 minus each behaviour rate times its weight. For
LX05, hard braking at 5.2 per 100 km takes off 20.8 points; rapid acceleration at 4.1 takes off
12.3; 30% night driving takes off 15, 8% of time over the limit takes off 16. The total deduction
is 64.1 points, leaving 35.9. A complex machine learning model seldom leaves a line-by-line trail
like this, and an underwriter cannot easily check it.

Luat Tri tu¢ nhan tao 134/2025 yéu cau cong béng, minh bach, khong thién 1éch, khong
phan biét ddi xtr va trach nhiém giai trinh vé quyét dinh va hé qua (Piéu 4 khoan 3). Con
ngudi phai gilr kha ning kiém soat va can thiép d6i voi moi quyét dinh cua hé thong
(Diéu 4 khoan 2). Nghi dinh 142/2026 (Piéu 16 khoan 3 va 4) cho phép khong tiét 16 ma
nguén, thuat toan chi tiét hay dir li¢u huan luyén khi gidi trinh cho co quan nha nudc,
nhung van phai giai trinh duoc quyét dinh khi c¢6 yéu cau bang van ban.

The Law on Artificial Intelligence 134/2025 requires fairness, transparency, non-discrimination
and accountability for decisions and their effects (Article 4(3)). Humans must keep control of,

and the ability to intervene in, every decision the system makes (Article 4(2)). Decree 142/2026
(Article 16(3) and (4)) lets providers withhold source code, detailed algorithms and training
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data when they explain themselves to a state authority, but they must still explain a decision
when a written request arrives.

Quyén riéng tu 14 riii ro thir tu. Telematics ghi km, phanh gap, ting tdc, gio' chay va tdc
dd cua mot nguoi cu thé, nén do 1a dit liéu c4 nhan (Luat Bao v¢ dir li€éu ca nhan 91/2025,
Piéu 2 khoan 1). Thu thap phai c6 su dong ¥, va dong ¥ chi ¢6 hiéu luc khi ngudi d6 biét
loai dir liéu, muc dich, bén kiém soat va quyén cua minh (Diéu 9 khoan 2), d@)ng thoi
dugc thé hién rd rang, co thé in hodc kiém chung (Diéu 9 khoan 3). Nguoi do co quyén
yéu cau rat lai dong y (Piéu 10 khoan 1). Véi thong tin sirc khoe va hoat dong kinh
doanh bao hiém, phai c6 déng y khi thu thap va xu 1y, trir truong hop Diéu 19 (Diéu 26
khoan 1 diém a). Nén tang tng dung di dong phai thong bao viéc dung dir lidu vi tri va
cung cap tiy chon theo ddi vi tri (Piéu 31 khoan 3 diém b).

Privacy is the fourth risk. Telematics records kilometres, hard braking, rapid acceleration, night
driving and speed for an identifiable person, so it is personal data under the Law on Personal
Data Protection 91/2025 (Article 2(1)). Collection needs consent, and consent counts only when
the person knows the data type, the purpose, the controller and their rights (Article 9(2)), and
when it is clear and can be printed or verified (Article 9(3)). The person may request withdrawal
of consent (Article 10(1)). For health information and insurance business, consent is required
during collection and processing unless Article 19 applies (Article 26(1)(a)). A mobile app
platform must disclose its use of location data and offer location-tracking options (Article

31(3)(b)).

Bén kiém soat dit liéu phai 1ap hd so danh gia tac dong xir 1y dir lidu va gli co quan
chuyén trach trong 60 ngay ké tir ngay dau tién xir Iy (Diéu 21 khoan 1). Xu 1y dit liéu c4
nhan b?mg tri tué¢ nhan tao phai phan loai theo mirc do rui ro dé c6 bién phéap bao v¢ phu
hop (Piéu 30 khoan 4). Thu thap hodc dung dir liéu dé phat trién, huan luyén, kiém thi
hay van hanh hé thong tri tué nhan tao trai phap luat vé dir liéu va bao vé dir liéu ca nhan
13 hanh vi bi cdm (Luat Tri tué nhan tao, Piéu 7 khoan 3).

The controller must prepare a personal data protection impact assessment and send it to the
specialised authority within 60 days from the first day of processing (Article 21(1)). Processing
personal data with Al must be classified by risk level so that suitable safeguards apply (Article

30(4)). Collecting or using data to develop, train, test or run an Al system in breach of data
protection law is prohibited (Law on Artificial Intelligence, Article 7(3)).

Luat Tri tué nhan tao chia hé thong thanh ba mirc rai ro: cao, trung binh va thap (Piéu 9
khoan 1). Tiéu chi dya trén muc tac dong dén quyén con ngudi, linh vuc sir dung, dic
biét 1a linh vuc thiét yéu, va pham vi nguoi ding (Piéu 9 khoan 2; Nghi dinh 142/2026
Piéu 8 khoan 1). HE théng khong duoc dé xuét vao danh muc rui ro cao khi c6 mét trong
cac dic diém loai triy, trong d6 c6 gidm sat thyc chat clia con ngudi: nguoi cd tham quyén
xem xét, can thiép, tir chbi hodc thay doi quyét dinh trudc khi co hiéu lyc (Nghi dinh
142/2026 Piéu 8 khoan 2 diém b). Nha cung cip tu phan loai hé thong trude khi dua vao
sir dung (Nghi dinh 142/2026 Diéu 6 khoan 1). Hai vin ban vé tri tué nhan tao da ddi
chiéu khong néu dinh phi bao hiém 14 linh vyc rai ro cao; danh muc do Thu tuéng Chinh
pht ban hanh (Piéu 13 khoan 4), nén phai ra lai khi danh muc thay d6i.
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The Law on Artificial Intelligence sorts systems into high, medium and low risk (Article 9(1)).
The criteria cover the effect on human rights, the field of use, especially essential fields, and the
number of users (Article 9(2); Decree 142/2026, Article 8(1)). A system does not go on the high-
risk list when it meets one of the exclusion features, one of which is real human oversight: a
competent person can review, override or change the decision before it takes effect (Decree
142/2026, Article 8(2)(b)). The provider classifies the system before use (Decree 142/2026,
Article 6(1)). The two Al texts reviewed do not name insurance pricing as a high-risk category.
The Prime Minister issues the list (Article 13(4)), so the classification must be checked again
whenever the list changes.

Luat Tri tué nhan tao c6 hiéu luc tir 01/3/2026 (DPiéu 34), Nghi dinh 142/2026 tu
01/5/2026 (Piéu 45), con Luat Bao vé dir liéu ca nhan tir 01/01/2026 (Piéu 38 khoan 1).
The Law on Artificial Intelligence took effect on 1 March 2026 (Article 34), Decree 142/2026 on
1 May 2026 (Article 45), and the Personal Data Protection Law on I January 2026 (Article
38(1)).

Tiéu chi Riii ro dao dire Lua chon bit lgi
Criterion Moral hazard Adverse selection

Thoi diém thong
tin 1éch

When the
information gap
appears

Hanh vi gay ra
Behaviour that
causes it

Vi dy & La Chén
Example at Ld Chdn

Bi¢n phap
Control

Vai tro cua mo
hinh
Role of the model

Sau khi da c6 hop dong
After the policy is issued

Ngudi duoc bao hiém bét can than
hoic khai béo ton that chdm

The insured takes less care or reports
losses late

Chu xe bét can than vi xe di ¢ bao
hiém vét chét

A rider takes less care of a bike because
it is insured

KhAu trir, giéi han quyén loi, phi
diéu chinh theo hanh vi lai
Deductibles, benefit limits, behaviour-
based pricing

Telematics phan hoi hanh vi sau khi
nhan, c6 thé giam rui ro dao duc
Telematics feeds back behaviour after
cover starts, which can reduce moral
hazard

Trudc khi mua hop déng
Before the policy is bought

Ngudi biét minh rii ro cao mua
nhiéu hon, ngudi an toan roi di
Higher-risk applicants buy more and
lower-risk ones leave

Phi phang 300.000 dong: LX01
(240.000 sau diéu chinh) tra thura,
LXO05 (345.000) tra thiéu, LX05 c6
loi khi mua

A flat 300,000 VND fee: LX01 (240,000
after adjustment) overpays, LX05
(345,000) underpays, so LX05 gains by
buying

Cham diém va tham dinh truéc khi
nhan, phan nhém rui ro

Scoring and underwriting before
acceptance, risk classes

M5 hinh chdm diém sang loc ngudi
rui ro cao, nhung bién dai dién co thé
lam 1éch danh muc

A scoring model screens high-risk
applicants, but a proxy variable can
skew the portfolio
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PHAI THUQC / MEMORISE — Rui ro dao dirc xut hién sau khi c6 hop dong, con lua
chon bét loi xuét hién trude khi mua. Chdm diém trudce khi nhan han ché lua chon bét loi;
telematics va khau trir han ché rai ro dao dirc. Bién dai dién c6 thé tai tao chinh phan biét ddi
xtr ma md hinh duoc xay dé tranh.

Moral hazard appears after the policy starts, while adverse selection appears before purchase.
Scoring before acceptance limits adverse selection, telematics and deductibles limit moral hazard. A
proxy variable can rebuild the very discrimination the model was built to avoid.

4.10. Bang thuat ngir va 16i hay gip — 4.10. Glossary and common mistakes

Bang thuét ngiv — Glossary

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Khdi dit liéu qua 16n, nhanh hoac da

dang dé xir Iy bang cong cu théng
Dir liéu 16n Big data thuong.

Data sets too large, fast or varied for

conventional tools.

Chudi thu thap, luu trit, lam sach, phan

: g 1 o . tich, su a huy dir ligu.

Vong doi dir ligu Data life cycle Kl ot i v Ly 4“ 1eu _ )
The sequence of collecting, storing, cleaning,
analysing, using and deleting data.

Dit liéu ngoai ngudn truyén thong, nhu
thiet bi do hanh vi lai hay dau veét so,
Dit liéu thay thé Alternative data ding qe dénh gid rui ro.
Data from outside traditional sources, such

as driving sensors or digital traces, used to
assess risk.

MBS hinh hdi quy md rong, do tac dong
riéng cua timg yéu t6 1én tan suat hodc
Mb hinh tuyén tinh Generalised linear model mirc boi thuong.
téng quat (GLM) A regression extension that measures the
separate effect of each factor on claim
[frequency or severity.

Ty sb tan suit ciia mot nhém so véi mirc
chung; phi cia nhém bang phi gop chung
He¢ s6 nhom tudi Age-group relativity nhan an h? 50- .
The ratio of a group's frequency to the
overall rate,; the group premium equals the
base premium times the relativity.
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Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

K-means K-means clustering
Phan khuc Segmentation
Ma tran nham lan Confusion matrix
Precision (d9 chinh xac ..

Precision

cua canh bao)

Recall (d0 bao phu) Recall

Fl F1 score
A}ccuraxcy (d9 dung Accuracy
tong the)

Neudng Threshold

Duong tinh gia

False positive

Thuat toan gom diém thanh k cum bang
cach 1ap: gan mdi diém vao tim gan
nhat, ri tinh lai tam.

An algorithm that groups points into k
clusters by repeatedly assigning each point
to its nearest centre and recomputing the
centres.

Chia khach hang thanh cadc nhém tuong
d6ng dé thiét ké san pham, kénh va gia.
Dividing customers into similar groups to
design products, channels and prices.

Béng bon 6 TP, FP, FN, TN, dbi chiéu
quyét dinh ctia md hinh véi két qua that.
A four-cell table (TP, FP, FN, TN)
comparing model decisions with actual
outcomes.

TP chia cho (TP + FP): ty 1€ diing trong
cac truong hop bi canh bao.
TP divided by (TP + FP): the share of

flagged cases that are right.

TP chia cho (TP + FN): ty 1¢ truong hop
that dugc bat.

TP divided by (TP + FN): the share of real
cases the model catches.

Trung binh diéu hoa cuia precision va
recall; chi cao khi ca hai cung cao.

The harmonic mean of precision and recall;
high only when both are high.

Ty 1& moi quyét dinh dung, ca canh bao
14n khong canh bao.

The share of all decisions that are right,

flagged or not.

Mirc diém vuot qua thi hd so bj canh
béo; d6i ngudng doi can bang giira
precision va recall.

The score above which a case is flagged;
moving it trades precision against recall.

Truong hgp mo hinh canh bao nhung
thuc té khong co van dé (FP).

A case the model flags that is actually clean
(FP).
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Thuéat ngir

Tiéng Anh

Giai thich ngin

Term (Vietnamese)

Chatbot

Xu ly ngdn ngtr tu
nhién

Thi giac may tinh

Al tao sinh

Thién 1éch

Giai thich duoc

Bién dai dién

English

Chatbot

Natural language processing

(NLP)

Computer vision

Generative Al

Bias

Explainability

Proxy variable

Lbi hay gip — Common mistakes

Short definition

Chuong trinh tro chuyén v61 nguoi dung
bang ngdn ngir tu nhién, theo kich ban
hodc dua trén mo hinh ngon ng.

A program that converses in natural
language, either by script or with a language
model.

Nhom ky thuat dé may doc, hiéu va sinh
vin ban tiéng nguoi.

Techniques that let machines read, interpret
and generate human language.

Nhom ky thuat dé may nhan dién vat thé
va ndi dung trong anh, video.

Techniques that let machines recognise
objects and content in images and video.

M6 hinh tao van ban, anh, am thanh hodéc
ma méi tir cac mau da hoc.

Models that produce new text, images, audio
or code from patterns learned in training.

Sai léch c6 hé thong giita két qua mo
hinh va thyc té, do dit liéu hodc cach xay
dung mo hinh.

A systematic gap between model results and
reality, caused by the data or by how the
model is built.

Kha nang noi rd vi sao md hinh cho mét
két qua cu thé.

The ability to state why a model produced a
specific result.

Bién khong nhay cam nhung thay thé
cho mot dic diém duoc bao vé hodc kho
do.

A neutral variable that stands in for a
protected or hard-to-measure trait.

LOI HAY GAP / COMMON MISTAKE — Nham precision v&i recall. Precision 13 ty 18
dung trong cac canh bao, bang TP chia (TP + FP); recall 1a ty 1& gian 14n that bi bat, bang TP
chia (TP + FN). Vi 40 dung trén 120 canh bao va 50 gian 1an that, precision 1a 33,33% va

recall 1a 80%.

Swapping precision and recall. Precision is the share of flags that are right, TP divided by (TP + FP);
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recall is the share of real fraud caught, TP divided by (TP + FN). With 40 right out of 120 flags and
50 real fraud cases, precision is 33.33% and recall is §0%.

LOI HAY GAP / COMMON MISTAKE — Dung accuracy khi gian 1an hiém. M6 hinh
khong canh béo hd so nao van dat accuracy 96,43% (1.350 trén 1.400), cao hon 93,57% cua
mo hinh that, nhung recall bang 0. Gian 1an chi chiém 50 trén 1.400 ho so.

Relying on accuracy when fraud is rare. A model that flags no claim still scores 96.43% accuracy
(1,350 out of 1,400), above the 93.57% of the real model, yet its recall is 0. Fraud is only 50 of 1,400
claims.

LOI HAY GAP / COMMON MISTAKE — Nham hé s6 nhém tudi vi phi. Hé s6 1,5714
ctia nhom trén 60 14 ty s6 tan suat, khong phai s6 tién. Phi ctia nhém bang phi gop chung
300.000 dong nhén hé sd, tirc 471.420 dong; ghi 1,5714 nhu mot khoan phi, hodc cong nd vao
phi, déu sai.

Treating an age-group relativity as a fee. The relativity 1.5714 for the over-60 group is a ratio of
frequencies, not an amount. The group premium is the base premium of 300,000 VND times the
relativity, that is 471,420 VND. Quoting 1.5714 as a fee, or adding it to the premium, is wrong.

LOI HAY GAP / COMMON MISTAKE — Coi tuong quan 1 nhan qua, hodc ding bién
gdy phan biét d6i xtr. Nhom c6 tan suit cao hon chwa ching minh tudi gy ra ton that; nghé
nghiép hay ving sdng c6 thé 1a 1y do. Dung ving cu trti 1am bién dinh phi khi n6 thay thé thu
nhép hoac nhom xa hoi 1a phan bi¢t ddi xar, do mo hinh khong c6 truong nhay cdm nao.
Taking correlation for causation, or using a discriminating variable. A group with higher claim
frequency does not prove that age causes the losses; occupation or place may explain it. Using
postcode as a pricing variable when it stands in for income or social group discriminates, even though
no sensitive field appears in the model.

LOI HAY GAP / COMMON MISTAKE — K-means chay trén don vi gbc. Tubi tinh bang
nim con quing dudng tinh bang nghin km, nén hai bién khac do 16n. Néu do quing dudng
bang km, khoang cach K1 dén K5 gan nhu chi do quing dudng: cin cua (332 + 2.000?) bing
2.000,3, con do béng nghin km 1a 33,1. Phai chuin hoa céc bién trude khi phan cum.

K-means run on raw units. Age is in years and distance in thousands of km, so the two variables differ
in scale. If distance is measured in km, the distance between K1 and K5 is almost entirely the distance
term: the square root of (33% + 2,0007) is 2,000.3, against 33.1 in thousands of km. Standardise the
variables before clustering.

4.11. Bai tap van dung c0 10i giai — Applied exercises with solutions

Bai 1. Hé s6 nhom tudi ciia mot chi nhanh — Exercise 1. Age-group factors for a branch
portfolio

Mot chi nhanh ban xe may tu nguyén c6 s liéu theo nhom tudi (dit kién dé bai, khong
phai bo s Xe Xanh 2025): nhom 18-25 ¢6 4.000 nam-xe va 360 vu; 2640 c6 10.000
nam-xe va 500 vu; 41-60 c6 5.000 nam-xe va 200 vu; trén 60 c¢6 1.000 nam-xe va 90 vu.
Phi gop chung 13 300.000 dong. Tinh tan sudt chung, hé sb va phi gdp cta timg nhom, roi
kiém tra hé s6 binh quén c6 trong s6 theo nim-xe.

A branch sells voluntary motorcycle cover. Age-group data (problem data, not the Xe Xanh 2025

set): ages 18-25 have 4,000 vehicle-years and 360 claims; 26—40 have 10,000 and 500; 41-60
have 5,000 and 200; over 60 have 1,000 and 90. The overall gross premium is VND 300,000.
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Compute the overall frequency, then the factor and gross premium of each group, then check
that the exposure-weighted average factor equals 1.

1. Tan suat chung = tong s6 vu / téng nim-xe = (360 + 500 + 200 + 90) / (4.000 +
10.000 + 5.000 + 1.000) = 1.150 / 20.000 = 5,75%.
Overall frequency = total claims / total vehicle-years = (360 + 500 + 200 + 90) / (4,000 +
10,000 + 5,000 + 1,000) = 1,150/ 20,000 = 5.75%.

2. Nhém 18-25: tan suét 360 / 4.000 = 9,00%; hé s6 = 9,00% / 5,75% = 1,5652.
Ages 18-25: frequency 360 /4,000 = 9.00%; factor = 9.00% /5.75% = 1.5652.

3. Nhom 26-40: 5,00% / 5,75% = 0,8696. Nhém 41-60: 4,00% / 5,75% = 0,6957. Nhom
trén 60: 9,00% / 5,75% = 1,5652.
Ages 26—40: 5.00% / 5.75% = 0.8696. Ages 41—60: 4.00% / 5.75% = 0.6957. Over 60:
9.00%/5.75% = 1.5652.

4. Phi gdp theo nhom = 300.000 * h¢ s6: 18-25 14 469.565 déng; 264012 260.870
ddng; 41-60 14 208.696 ddng; trén 60 14 469.565 dong.
Gross premium by group = 300,000 * factor: ages 18—25 VND 469,565, 26—40 VND
260,870; 41-60 VND 208,696, over 60 VND 469,565.

5. Kiém: (4.000 * 1,5652 + 10.000 * 0,8696 + 5.000 * 0,6957 + 1.000 * 1,5652)/20.000
=1,0000, nén tong phi theo nhom bang tong phi theo phi chung.
Check: (4,000 = 1.5652 + 10,000 * 0.8696 + 5,000 = 0.6957 + 1,000 * 1.5652) / 20,000 =
1.0000, so the total premium by group equals the flat-rate total.

Bai 2. Ma tran nham lin ciia bd loc gian 14n — Exercise 2. Confusion matrix of a fraud
filter

B loc gian 1an chay trén 2.000 ho so bdi thuong (dit kién dé bai). Bo loc canh bao 100
hd so, trong d6 30 ho so dung 13 gian 1an. Tong sé hd so gian 1an thyc té 1a 40. Mdi gian
lan bat duoc ngan dugc 8.000.000 d@)ng; mdi hd so bi canh bao ton 500.000 déng tham
tra. Lap ma trén, tinh precision, recall, F1 va loi rong.

A fraud filter runs on 2,000 claim files (problem data). It flags 100 files, of which 30 are truly
fraudulent. There are 40 fraudulent files in total. Each fraud caught prevents VND 8,000,000,

each flagged file costs VND 500,000 to review. Build the matrix and compute precision, recall,
F1 and net benefit.

1. TP=30; FP =100 —-30="70; FN =40 — 30 = 10; TN =2.000 — 30 — 70 — 10 = 1.890.
TP =30; FP=100—-30=70; FN =40 —30=10;, TN = 2,000 — 30 — 70 — 10 = 1,890.

2. Precision = TP / (TP + FP) = 30 / 100 = 30,00%: trong 100 hd so bi canh bao ¢6 30 hd
so dung.
Precision = TP /(TP + FP) = 30/ 100 = 30.00%: 30 of the 100 flagged files are correct.

3. Recall = TP / (TP + EN) = 30 / 40 = 75,00%: b0 loc bat duogc ba phan tu s gian 1an.
Recall = TP /(TP + FN) = 30/40 = 75.00%: the filter catches three quarters of the fraud.

4. F1 =2 * precision * recall / (precision + recall) =2 * 0,30 * 0,75/ (0,30 + 0,75) =
42,86%.
F1 =2 xprecision *recall / (precision + recall) =2 0.30 »0.75/(0.30 + 0.75) = 42.86%.
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5. Loi rong = 30 * 8.000.000 — 100 * 500.000 = 240.000.000 — 50.000.000 =
190.000.000 dong.
Net benefit = 30 * 8,000,000 — 100 * 500,000 = 240,000,000 — 50,000,000 = VND
190,000,000.

Bai 3. Phan cum khach hang bing k-means mot vong — Exercise 3. One iteration of k-
means customer clustering

Sau khach hang Xe Xanh duoc mo ta bang tudi va s6 nghin km mdi nam (dit kién dé bai):
K1 (22; 6), K2 (24; 8), K3 (35; 12), K4 (38; 14), K5 (55; 4), K6 (58; 3). Chon k = 3 voi
tam khdi tao 1a K1, K3 va K5. Tinh khoang cach Euclid tir cic diém dén tim, gan cum,
cap nhat tam roi kiém tra hoi tu.

Six Xe Xanh customers are described by age and thousand km per year (problem data): K1 (22;
6), K2 (24, 8), K3 (35, 12), K4 (38, 14), K5 (55, 4), K6 (58, 3). Set k = 3 with initial centres K1,

K3 and K5. Compute the Euclidean distances from each point to each centre, assign clusters,
update the centres and check convergence.

1. Khoang cach K2 dén tam K1 = V((24 — 22)> + (8 — 6)%) = V8 = 2,83; ¢én K3 1a 11,70;
dén K5 13 31,26. K2 vao cum 1.

Distance K2 to K1 =((24 — 22)?+ (8 — 6)) =8 = 2.83; to K3 is 11.70; to K5 is 31.26.
K2 joins cluster 1.

2. Khoang cach K4 dén tam K3 = V((38 — 35)2 + (14 — 12)?) =13 =3,61; dén K1 1a
17,89; dén K5 1a 19,72. K4 vao cum 2.

Distance K4 to K3 =((38 — 35)?+ (14 — 12)2) =13 = 3.61; to K1 is 17.89; to K5 is
19.72. K4 joins cluster 2.

3. Gan cym day du: cum 1 gom K1, K2; cum 2 gdbm K3, K4; cum 3 gom K5, K6 (K6
gan K5 nhat, 3,16).
Full assignment: cluster 1 holds K1 and K2, cluster 2 holds K3 and K4, cluster 3 holds K5
and K6 (K6 is nearest K5 at 3.16).

4. Cap nhat tam: C1 =((22 +24)/2; (6 +8)/2)=(23; 7); C2 =(36,5; 13); C3 = (56,5;
3.,5).
Update centres: C1 = (22 +24)/2; (6 +8)/2) =(23;7);, C2=(36.5; 13); C3 = (56.5;
3.5).

5. Vong 2: K1 va K2 van gan C1 hon; K3 va K4 gan C2 hon; K5 va K6 gan C3 hon.
Khong diém nao d6i cum, nén thuét toan hoi ty.
Round 2: K1 and K2 are still closer to Cl, K3 and K4 to C2, and K5 and K6 to C3. No point
changes cluster, so the algorithm converges.
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4.12. Cau héi tu luan va dan y tra 16i — Essay questions and answer outlines

Céu 1. Dir liéu va vong doi dir liéu trong dinh phi. Trinh bay bon nhém nguon dir
li€u va sau giai doan cia vong doi; néu mot vi du tir Xe Xanh.
Question 1. Data and the data lifecycle in pricing. Describe four data source groups and six
lifecycle stages, with one example from Xe Xanh.
* Bén nhom ngudn: ndi bo, bén thit ba, thiét bi va dit liéu thay thé. M&i nhom néu mét
vi du cu thé.
Four source groups: internal, third-party, device and alternative data. Give one concrete
example for each.
* Sau giai doan cua vong doi: thu thép, luu trlr, lam sach, phan tich, sir dung va huy.
Six lifecycle stages: collection, storage, cleaning, analysis, use and disposal.
« Vi du Xe Xanh: dit liéu hanh vi l4i tir img dung 14 ngudn thiét bi; trudc khi tinh diém
phai loai ban ghi tring hoic thiéu quing dudng.
Xe Xanh example: driving-behaviour data from the app is a device source; duplicate or
missing-distance records must be removed before scoring.
« L&i hay gip: dém s6 vu boi thuong khi thoi gian bao cao chua dong ma khong hiéu
chinh d¢ tré, 1am tan sut bi thap.
Common mistake: counting claims before the reporting window closes without adjusting for
reporting lag, which understates frequency.
« Quyén riéng tu: dir liéu vi tri va hanh vi 1ai 13 dit liéu ca nhan, can can ct xir 1y va thoi
han luu gitr r0 rang.
Privacy: location and driving-behaviour data are personal data and need a lawful basis for
processing and a defined retention period.

Ciu 2. Precision, recall va nguéng cinh bao. Giai thich danh d6i khi ha nguéng
canh b4o gian 14n va minh hoa bing s6 liéu La Chin.
Question 2. Precision, recall and the alert threshold. Explain the trade-off when the fraud alert
threshold is lowered, using Ld Chan figures.
* Precision = TP / (TP + FP) do ty 1¢ canh bao dung; recall = TP / (TP + FN) do ty 1¢
gian lan bat dugc.
Precision = TP / (TP + FP) measures the share of correct alerts, recall = TP /(TP + FN)
measures the share of fraud caught.
« L4 Chan c6 120 ho so canh bao, 40 diing: precision 33,33%. Trong 50 gian lan thyc té
bat duoc 40: recall 80%.
La Chdn flags 120 files, 40 of them correct: precision 33.33%. Of 50 actual frauds, 40 are
caught: recall §0%.
« Ha ngudng 1am s6 canh béo tang; recall thuong ting nhung precision thuong giam vi
FP tang nhanh hon TP.
Lowering the threshold raises alerts, recall usually rises but precision usually falls because
FP grows faster than TP.
« Ngudng phai chon theo loi rong (gia tri ngan chan trir chi phi tham tra), khong theo
mot chi sé riéng 18.
Tai li€u nay dugc bién soan boi doi ngii cia website: https://globalmarket.vin
Trang 166



DPé cuong Cong nghé bao hiém / Insurtech

The threshold should be chosen by net benefit (prevention value minus review cost), not by
one metric alone.

« F1 1a trung binh diéu hoa ciia precision va recall va khong do chi phi; hai ngudng ciing
F1 c6 thé cho loi rong khac nhau.
F1 is the harmonic mean of precision and recall and ignores cost; two thresholds with equal
FI can give different net benefit.

« Lbi hay gap: doc accuracy 93,57% nhu thanh tich, trong khi 1.270 ho so sach lam
accuracy cao du b loc bo sét va canh bao nham.
Common mistake: reading 93.57% accuracy as success, when 1,270 clean files keep
accuracy high even though the filter misses fraud and flags wrongly.

Céu 3. Riii ro tri tu¢ nhén tao va phap luat. Néu bon riii ro ciia mé hinh chim diém
trong bao hiém va yéu ciu phap ly twong tng.

Question 3. Al risk and the law. Describe four risks of a scoring model in insurance and the
matching legal requirements.

« Thién 1éch dir liéu: nhom it ban ghi dé bi dinh phi sai, nén két qua phai kiém dinh theo
tung nhom.
Data bias: groups with few records get wrong prices, so results must be tested group by
group.

« Phan biét d6i xtr: bién dai dién nhu ma buu chinh c6 thé gian tiép thay cho thudc tinh
duoc bao vé.
Discrimination. proxy variables such as postcode can stand in for protected attributes.

« Kho giai thich: khach bi tir chdi hodc bi ting phi phai dugc néu Iy do; doanh nghiép
phai chiu trach nhiém giai trinh.
Explainability: customers refused cover or charged more must be given reasons; the insurer
must be accountable.

« Phap 1y: Luét Tri tué nhéan tao 134/2025 (hiéu luc 01/3/2026) yéu cau phan loai mtic
ri ro hé thong; Luat Bao vé dir liéu c4 nhan 91/2025 (hiéu luc 01/01/2026) yéu cau
xur ly dung muc dich va c6 cén cu.

Law: the Law on Artificial Intelligence 134/2025 (effective 01/03/2026) requires risk
classification of Al systems, the Law on Personal Data Protection 91/2025 (effective
01/01/2026) requires processing for specific purposes on a lawful basis.

« Lbi hay gip: coi moi mé hinh 14 rti ro thdp ma khong phan loai, hodc vién dan sai s6
hiéu khi chua déi chiéu van ban.
Common mistake: treating every model as low risk without classifying it, or citing a wrong
document number without checking the text.
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4.13. Cau héi trac nghiém — Multiple-choice questions

25. Trong tinh hudng 1, hé s6 nhém tudi 18-25 14 bao nhiéu?
In situation 1, what is the age-group factor for ages 18-25?
A.1,4286 / 1.4286
B. 1,5652 / 1.5652
C.0,8696 / 0.8696
D. 0,6957 / 0.6957

26. Tinh hudng 2 c6 precision 30,00% va recall 75,00%. F1 bang bao nhiéu?
Situation 2 has precision 30.00% and recall 75.00%. What is F1?
A. 30,00% / 30.00%
B. 75,00% / 75.00%
C.52,50% / 52.50%
D. 42,86% / 42.86%

27. Tinh hudng 2: bd loc canh bao 100 hd so, 30 dang; thim tra 500.000 dong mdi hd so

canh bao; ngan 8.000.000 dong mdi gian 14an. Loi rong 1 bao nhiéu?
Situation 2: the filter flags 100 files, 30 correct; review costs VND 500,000 per flagged file,
each fraud prevented saves VND 8,000,000. What is the net benefit?

A. 240.000.000 ddng / VND 240,000,000

B. 50.000.000 dong / VND 50,000,000

C. 190.000.000 ddng / VND 190,000,000

D. 290.000.000 déng / VND 290,000,000

28. Trong ma trdn nham 13n, ho so bi canh bao nhung thyc té khong phai gian 1an duoc
goi la gi?
In a confusion matrix, what is a flagged file that is not fraud?
A. Am tinh that (TN) / True negative (TN)
B. Duong tinh gid (FP) / False positive (FP)
C. Am tinh gia (FN) / False negative (FN)
D. Duong tinh that (TP) / True positive (TP)

29. Trong tinh hubng 3, khoang cach Euclid tir K2 dén tam K1 ban d4u I bao nhiéu?
In situation 3, what is the Euclidean distance from K2 to the initial centre K1?

A.2,00 / 2.00
B. 4,00 / 4.00
C.3,61 / 361
D.2,83 / 2.83
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30. Piéu nao ding khi chay k-means?
Which statement about running k-means is correct?
A. Phai chon s cum k truéc khi chay / k must be fixed before the run begins
B. Tu tim s6 cum tdi wu cho dix liéu / 7¢ finds the optimal cluster count itself
C. Can nhan dung dé huan luyén timg diém / I needs correct labels for each point

D. Két qua khong phu thudc tdm khdi tao / The result is independent of starting
centres

31. L4 Chéan ngan duoc 320.000.000 dong gian 1an va chi 60.000.000 dong tham tra. Loi

rong bang bao nhiéu?
La Chan prevents VND 320,000,000 of fraud and spends VND 60,000,000 on review. What is
the net benefit?

A. 320.000.000 déng / VND 320,000,000

B. 260.000.000 dong / VND 260,000,000

C. 380.000.000 ddng / VND 380,000,000

D. 60.000.000 ddng / VND 60,000,000

32. Luat nao phan loai murc rii ro cua h¢ théng tri tué nhan tao va c6 hiéu luc tur
01/3/2026?
Which law classifies the risk level of Al systems and took effect on 01/03/2026?
A. Luat Bao vé dir liéu ca nhan 91/2025 / Law on Personal Data Protection 91/2025
B. Luat Kinh doanh bao hiém 08/2022 / Law on Insurance Business 08/2022
C. Luat An ninh mang 116/2025 / Law on Cybersecurity 116/2025
D. Luat Tri tu¢ nhan tao 134/2025 / Law on Artificial Intelligence 134/2025
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