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Chll’()'llg 1. Nhé:lp mon Kinh té hQC — Chapter 1. Introduction to economics

Muc tiéu chwong — Chapter objectives

« Néu duogc van dé khan hiém, céc yéu t6 san xuat va Iy do moi chii thé kinh té phai lua
chon.
State the problem of scarcity, the factors of production and why every economic agent must
choose.

* Tinh chi phi co hdi ciia mot quyét dinh, loai chi phi chim; doc chi phi co hoi trén
duong gidi han kha ning san xuat (PPF).
Compute the opportunity cost of a decision, excluding sunk costs, read opportunity cost off
the production possibility frontier (PPF).

« Phan biét diém hiéu qua, kém hi¢u qua, khong dat duogc; di chuyén doc PPF va dich
chuyén PPF.

Distinguish efficient, inefficient and unattainable points; movements along the PPF and shifis
of the PPF.

« Phan biét kinh té hoc vi md — vi mo, thuc chimg — chun tic; so sanh cac hé théng
kinh té.
Distinguish microeconomics from macroeconomics and positive from normative economics,
compare economic systems.

« Ra quyét dinh theo nguyén tic can bién MB = MC; tinh lgi thé so sanh va loi ich tir
chuyén mén héa, trao doi.
Decide by the marginal rule MB = MC; work out comparative advantage and the gains from
specialisation and trade.

1.1. Kinh té hgc, khan hiém va lwa chon — Economics, scarcity and choice

PHAI THUQC / MEMORISE — Kinh té hoc nghién ciru cach c4 nhin, doanh nghiép,
Chinh pht va xa hoi sir dung nguén Iwe khan hiém dé thoa man nhu cau, khi cac ngudn lyc
d6 ¢ nhiéu cach dung thay thé nhau. Khan hiém la tinh trang nguc“m Iuc ¢6 han so voi nhu
cdu ciia con nguoi.

Economics studies how individuals, firms, governments and society use scarce resources to satisfy
wants when those resources have alternative uses. Scarcity is the condition in which resources are
limited relative to human wants.

Khan hiém 13 khai niém twong @6i: n6 so lugng co san véi luong mong mudn ¢ mirc gia
bang 0. Nuéc may & TP.HCM khong hiém theo nghia thong thudng nhung van khan
hiém, vi dé c6 nudc sach phai tén nhan cong, dién, hoa chét xir Iy; néu cip mién phi thi
luong mudn dung vuot lwong nha may 1am ra. Hang héa nao phai hy sinh nguén lyc dé
c6 goi 1a hang hoéa kinh té; hang hoa c6 sdn nhiéu dén mic ai lay ciing khong 1am nguoi
khac bot di (khong khi ngoai troi) goi la hang héa tu do.

Scarcity is a relative notion: it compares the amount available with the amount wanted at a zero

price. Tap water in Ho Chi Minh City is not rare in the everyday sense, yet it is scarce: clean
water takes labour, electricity and treatment chemicals, and if it were free people would want
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more than the plants produce. A good that requires sacrificing resources is an economic good,
one so plentiful that taking it leaves no less for others (open air) is a firee good.

CAac yéu to san xuat — Factors of production

Yeéu to
Factor

Lao dong

Labour

Vén
Capital

Dit dai, tai
nguyén
Land, natural
resources

Nang lyc kinh
doanh

Entrepreneurship

N¢i dung

Content

Thoi gian, strc luc, k¥ nang
clia con nguoi
Human time, effort and skills

May moc, nha xudng, cong
cu do con ngudi lam ra dé
san xudt tiép

Machines, buildings and tools
made by people to produce
further output

Moi thir ty nhién ban tang
Everything nature provides

Kha ning t6 chirc cac yéu td,
chiu rii ro, d6i méi

The ability to organise factors,
bear risk and innovate

Vi du
Example

Cong nhan may, ky su
phan mém

Garment workers,
software engineers

May xay xat gao, xe tai
lanh

Rice mills, refrigerated
lorries

Dit trong la, mo da
vO1, nudc song
Paddy land, limestone,
river water

Nguoi mé chudi quan
ca phé

Founder of a café chain

Khan hiém budc phai danh ddi — Scarcity forces trade-offs

Thu nhap cia
chii sé hiru
OW’I'Z er ’S income

Tién luong (w)
Wages (w)

Tién thué vén, tién
1ai (r)
Rental and interest

(r)

bia tod
Rent

Loi nhuan
Profit

Vi ngudn luc c6 han, c6 thém thir ndy thudng phai bot thir khac: d6 1a sw danh ddi. Sinh
vién danh dbi giita gio hoc va gio lam thém; gia dinh danh d6i giira chi tiéu hom nay va

tiet kiém; Nha nudc danh doi gitra ngan sach cho duong cao toc va cho bénh vién.

Because resources are limited, having more of one thing usually means having less of another: a
trade-off. Students trade study hours against part-time work; families trade spending today
against saving, the State trades its budget for motorways against its budget for hospitals.

1. Rang budc: 40x + 120y = 600, v&i x 12 86 ly, y 1a s6 vé.
Constraint: 40x + 120y = 600, where x is cups and y is tickets.

Trang 7

Vi DU/ EXAMPLE — Minh c6 600 nghin d6ng mdi thang cho giai tri, chi ding cho tra sira
(40 nghin dong/ly) va vé xem phim (120 nghin ddng/vé). Liét ké cac két hop tiéu hét tién va
tinh cai gia ctia mot vé phim tinh bang tra sira.
Minh has VND 600 thousand a month for leisure, spent only on milk tea (VND 40 thousand a cup) and
cinema tickets (VND 120 thousand each). List the combinations that use all the money and find the
price of a ticket in terms of milk tea.
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S6 1y x
Cups x

Sévéy
..
15 12 9 6 3 0

2. Mbi vé tang thém lam mat 3 ly: 120/40 = 3. Cai gia cia mot vé phim 1a 3 ly tra sira,
khong phai 120 nghin dong; tién chi 1a thudc do ctia nhimng thir phai bo.
Each extra ticket costs 3 cups: 120/40 = 3. The real price of a ticket is 3 cups of milk tea, not
VND 120 thousand, money only measures what is given up.

1.2. Chi phi co hdi — Opportunity cost

PHAI THUQC / MEMORISE — Chi phi co hdi ciia m6t lya chon 1a gia tri cia phwong dn
tot nhit bi bo qua khi dua ra lya chon d6. Chi phi co hoi gdm khoan chi bang tién (chi phi
hién) va thu nhap bi bé qua (chi phi an); khong gdm khoan phai tra du chon phuong an nio va
khong gdm chi phi chim.

The opportunity cost of a choice is the value of the best alternative forgone in making it. It includes
cash outlays (explicit costs) and forgone income (implicit costs); it excludes amounts paid whatever is
chosen and excludes sunk costs.

Chi phi co hdi = chi phi hién + chi phi 4n (thu nhép t6t nhit bi bé qua) (1.1)

Chi tinh mét phuong an bi bé qua: phuong 4n c6 gia tri cao nhat. Néu budi ti c6 thé lam
phuc vu quan ca phé (4 triéu dong/thang) hodc day kém (3,5 triéu ddng/thang), chon di
hoc thi chi phi co hoi an 14 4 triéu dong/thang, khong phai 7,5 triéu dong, vi khong thé
1am ca hai viéc trong cting mot budi tHi.

Count one forgone alternative: the most valuable one. If the evening could be spent waiting
tables (VND 4 million a month) or tutoring (VND 3.5 million a month), choosing to study has an
implicit cost of VND 4 million a month, not 7.5 million, because both jobs cannot be done in the
same evening.

Vi DU/ EXAMPLE — Thao, sinh vién nim hai & TP.HCM, can nhic khoa tiéng Anh budi
t6i 3 thang, hoc phi 6 triéu dong. Néu khong hoc, Thao lam phuc vu quan ca phé 4 triéu
dong/thang (cong viéc tot nhat cé thé nhan). Tién an 3 triéu dong/thang phai chi du hoc hay
khong. Tinh chi phi co héi ctia khoa hoc.

Thao, a second-year student in Ho Chi Minh City, is considering a 3-month evening English course
costing VND 6 million. Otherwise she would wait tables at a café for VND 4 million a month (her best
option). Food costs VND 3 million a month whether or not she studies. Find the opportunity cost of
the course.

1. Chi phi hién: hoc phi 6 triéu dong.
Explicit cost: the fee, VND 6 million.

2. Chi phi an: thu nhap bd qua 4 x 3 = 12 triéu dong.
Implicit cost: forgone income 4 x 3 = VND 12 million.

3. Tién an 9 triéu dong khong tinh: di chon gi Thao ciing phai chi. Chi phi co hoi =6 +
12 = 18 triéu dong. Khoa hoc dang theo khi Thao dénh gia loi ich ciia nd (thu nhap
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tuong lai cao hon, co hdi hoc béng) 16n hon 18 triéu déng.

Food (VND 9 million) is excluded: she pays it whatever she chooses. Opportunity cost = 6 +
12 = VND 18 million. The course is worthwhile if she values its benefits (higher future
earnings, scholarship chances) at more than VND 18 million.

Chi phi chim — Sunk costs

Chi phi chim 1a khoan d3 chi va khong thu hdi dugc, du quyét dinh tiép theo 1a gi. N6
khong thay doi theo lya chon nén khong anh hudng t6i quyét dinh hop 1y. Vé xem phim
120 nghin dong di mua, khong hoan tién: sau 20 phat thay phim do, cau hoi ding 1a ngdi
tiép 100 phiit c6 dang hon ding thoi gian d6 vao viéc khac khong; 120 nghin dong da
mat trong ca hai truong hop.

A sunk cost has already been paid and cannot be recovered, whatever is decided next. It does
not vary with the choice, so it does not affect a rational decision. A non-refundable VND 120
thousand cinema ticket: after 20 minutes of a poor film, the right question is whether sitting

through another 100 minutes beats spending that time otherwise; the VND 120 thousand is gone
either way.

LOI HAY GAP / COMMON MISTAKE — Cong vao chi phi co hdi nhitng khoan phai tra
du chon phuong 4n ndo (tién 4n, tién nha dang &) hodc cong gia tri ciia moi phuong an bi bd
qua. Chi tinh phan thay di theo quyét dinh va chi mot phwong an t6t nhat bi bo qua.

Adding to opportunity cost items paid whatever is chosen (food, current rent) or adding the values of
all forgone alternatives. Count only what changes with the decision, and only the single best

alternative forgone.

1.3. Puwong giéi han kha nang san Xudt — The production possibility frontier

PHAI THUQC / MEMORISE — Pwong giéi han kha ning san xuat (PPF) tap hop cac
két hop tdi da cta hai hang hoa ma nén kinh té 1am ra dwoc khi sir dung hét ngudn lyuc véi
cong nghé hi¢n c6. Bo dbc cua PPF (léy tri tuyét déi) 1a chi phi co hdi ciia hang trén truc
hoanh tinh bang hang trén truc tung.

The production possibility frontier (PPF) shows the maximum combinations of two goods an
economy can produce using all its resources with current technology. The absolute value of its slope

is the opportunity cost of the good on the horizontal axis in terms of the good on the vertical axis.

Chi phi co hdi ciia X = —AY/AX; chi phi co hi can bién = —dY/dX (1.2)

Xét mot ving nong nghiép Ty Nguyén chia dat va lao dong gitra gao (X) va ca phé (Y),
don vi nghin tdn mdi ndm, c6 PPF: Y = 100 — X%/100 v&i 0 < X < 100. Hinh 1.1 v&
duong nay va bon diém dai dién.

Consider a Central Highlands farming region dividing land and labour between rice (X) and

coffee (Y), in thousand tonnes a year, with PPF Y = 100 — X%/100 for 0 <X < 100. Figure 1.1
draws it with four representative points.
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Ca phé (Y)
A

% Khong dat duoc
80
64 Sy Uy p———
50

Pat duoc,

kém hiéu qua

PPF
20 40 60 70 100 Gao (X)

Hinh 1.1. PPF Y = 100 — X*/100: A, B hi¢u qua; M kém hi¢u qua; N khong dat dugc
Figure 1.1. PPF Y = 100 — X%/100: A and B efficient; M inefficient; N unattainable

Piém | Toa dd (X;Y) So véi PPF Y nghia
Point Coordinates (X, Y) Relative to the PPF Meaning

Hiéu qua: khong thé thém hang nay ma

AB (20; 96), (60; 64) Nam trén khong bét hang kia
’ (20, 96), (60, 64) Onit Efficient: no more of one without less of the
other
Kém hiéu qua: bo phi 34 nghin tin ca
Bén trong: Y(40) = 84 > phé (dat bo hoang, lao dong that
(40; 50) o
M (40, 50) 50 nghiép)
' Inside: Y(40) = 84 > 50 Inefficient: 34 thousand tonnes of coffee
wasted (idle land, unemployed labour)
R - B Khong dat dugc véi nguon luc, cong
(70: 80) Bén ngoai: Y(70) =51 < nghé hién tai

80
(70, 80) Outside: Y(70) = 51 < 80 Unattainable with current resources and
technology

Chi phi co hgi ting din — Increasing opportunity cost

Vi DU/ EXAMPLE — V6i PPF trén, tinh lugng ca phé phai bé cho mdi 20 nghin tan gao
tang thém va chi phi co hdi can bién tai X =40, X = 80.

With the PPF above, compute the coffee given up for each extra 20 thousand tonnes of rice and the
marginal opportunity cost at X = 40 and X = 80.
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Gao X
96 84 64 36 0

CaphéY

Coffee Y 100

AY khi X tang 20 _ _ _ _ _
AY as X rises by 20 4 12 22 22 L
Chi phi co hoi 1 tan £ao 0,2 0,6 1 1,4 1,8
Cost of 1 tonne of rice 0.2 0.6 1.4 1.8

1. Boc bang: mdi 20 nghin tan gao tang thém lam mat 4, 12, 20, 28, 36 nghin tan ca phé;
chi phi co hoi tang dan.
Read the table: each extra 20 thousand tonnes of rice costs 4, 12, 20, 28 and 36 thousand
tonnes of coffee; the opportunity cost rises.

2. Chi phi co hoi can bién: —dY/dX = X/50. Tai X =40 13 0,8; tai X = 80 1 1,6 tan ca
phé cho mot tAn gao.
Marginal opportunity cost: —dY/dX = X/50. At X =40t is 0.8; at X = 80 it is 1.6 tonnes of
coffee per tonne of rice.

Ca phé (Y)

100 pmczz=—-

2 D

64 e |
361 MQi20 nghin tin gao ting théem = &CTTTTTTooo
lam mat 4, 12, 20, 28, 36
nghin tAn ca phé
—36
PPF
‘ 20 40 60 80 100 Gao (X)

Hinh 1.2. Chi phi co hdi ting dan: cac bac AY dai dan khi X ting déu
Figure 1.2. Increasing opportunity cost: the steps AY lengthen as X rises evenly

Nguyén nhan: ngudn luc khong thich hop nhw nhau cho hai nganh. Khi méi mé rong
trong la, ving chuyén nhitng manh dat triing, gan nguén nudc, von kém thich hop véi ca
phé; cang vé sau cang phai chuyén dat ddi bazan tdt cho ca phé sang trong ltia, mdi tin
gao thém ddi bang nhiéu ca phé hon. PPF cong 16i ra ngoai gdc toa do. Néu ngudn luc
thich hop nhu nhau cho hai nganh, chi phi co hoi khong doi va PPF 1a dwong thing
(muc 1.7).

The cause: resources are not equally suited to both activities. When rice first expands, the
region converts low-lying, well-watered plots that are poor for coffee; later it must convert
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basalt hillsides that are good for coffee, so each extra tonne of rice costs more coffee. The PPF
is bowed out from the origin. If resources were equally suited to both, the opportunity cost would
be constant and the PPF a straight line (section 1.7).

Ting trwéng kinh té: PPF dich chuyén — Economic growth: shifis of the PPF

PPF dich ra ngoai khi ngudn lwe ting (thém lao dong, von) hodc cong nghé tién bd.
Tién bo chi & mot nganh 1am PPF xoay quanh diém chin ciia nganh kia. Thién tai, chién
tranh phé hity vén lam PPF dich vao trong.

The PPF shifts out when resources grow (more labour, capital) or technology improves.
Progress in only one industry pivots the PPF about the other industry’s intercept. Natural
disasters or wars that destroy capital shift it inwards.

Vi DU/ EXAMPLE — Gidng lia méi 1am nang suat lta tang 25% voéi moi cach chia ngudn
luc. Viét PPF mdi va tim lugng gao tai cac mirc ca phé 84 va 64 nghin tan.

A new rice variety raises rice yields by 25% for every allocation of resources. Write the new PPF and
find rice output at coffee levels of 84 and 64 thousand tonnes.

1. Vé6i cuing ngudn lyc, gao méi X1 = 1,25X. Thay X = X1/1,25 vao PPF cii: Y = 100 —
(X1/1,25)%/100 = 100 — X,2/156,25; diém chin gao 125, diém chan ca phé giir 100.
With the same resources, new rice output is X; = 1.25X. Substituting X = X:/1.25 into the old
PPF: Y =100 — (X://1.25)%100 = 100 — X:%/156.25; rice intercept 125, coffee intercept still
100.

2.Y =84: X1 =1,25 x 40 = 50 (trudc 1a 40). Y = 64: Xi = 1,25 x 60 =75 (trudc 1a 60).
Y=384:Xi =125 x40 = 50 (previously 40). Y = 64: X;: = 1.25 X 60 = 75 (previously 60).

Ca phé (Y)
100 A

84

PPF4

T T T T

T T
40 50 60 75 100 125 Gao (X)

Hinh 1.3. Tién b cong nghé trong trong lua: PPFo xoay ra PPF, quanh diém chin ca phé
Figure 1.3. Technical progress in rice: PPFo pivots out to PPF: about the coffee intercept

Luya chon hom nay quyét dinh PPF ngay mai. Nén kinh té danh nhiéu ngudn lyc cho may
moc, ha téng, dao tao chép nhan ti€u dung it hon bay gio dé PPF dich ra xa hon trong
twong lai (Cau tu luan 1).
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Today’s choice shapes tomorrow’s PPF. An economy that devotes more resources to machinery,
infrastructure and training accepts less consumption now so that its PPF shifts further out in
future (Essay question 1).

LOI HAY GAP / COMMON MISTAKE — Cho rang diém M bén trong PPF 13 “khéng san
xuit duoc”. Piém bén trong dat dwge nhung ldng phi; diém bén ngoai mai 1a khong dat
dugc. Ciing hay nham: san xuat thém gao bang cach b6t ca phé 1a di chuyén doc PPF, khong
lam PPF dich chuyén.

Calling point M inside the PPF “impossible to produce”. Inside points are attainable but wasteful;
only points outside are unattainable. Another frequent slip: producing more rice by giving up coffee is
a movement along the PPF, not a shift of the PPF.

LOI HAY GAP / COMMON MISTAKE — Do ti s6 khi tinh chi phi co hoi. Chi phi co hdi
cia X 1a lugng Y bé di cho mdi don vi X: —AY/AX. Chi phi co hoi ctia Y 1a nghich dao
—AX/AY. Viét rd “tan ca phé cho mot tan gao” dé khoi nham.

Inverting the ratio. The opportunity cost of X is the amount of Y given up per unit of X: —AY/AX. The
opportunity cost of Y is the reciprocal —AX/AY. Write “tonnes of coffee per tonne of rice” to avoid the
slip.

1.4. Ba véan dé Kinh té co ban va cac hé théng kinh t& — The three basic economic

questions and economic systems

PHAI THUQC / MEMORISE — Moi nén kinh té phai tra 10 ba cau hoi: san xut cai gi
(chon diém nao trén PPF), sin xuét nhw thé nao (két hop cac yéu t, cong nghé nao) va san
xuét cho ai (phan phéi thu nhap, hang hoa ra sao). Hé thong kinh té 1a cach x4 hoi to chue dé
tra 101 ba cau hoi do.

Every economy must answer three questions.: what to produce (which point on the PPF), how to
produce (which combination of factors and which technology) and for whom (how income and goods
are distributed). An economic system is the way a society organises itself to answer them.

Cau héi Vi du é Viét Nam Co ché thi trwdng tra 10i biang

Question Vietnamese example The market answers through

Gia va lgi nhuan: sau riéng 101 hon thi dat
chuyén sang sau riéng
Prices and profits. if durians pay more, land

Pit 6 Pong Thép trong lua hay
tréng sau riéng
Land in Pong Thap: rice or durians

San xuat cai gi?
What?
moves to durians

Gat lta bang may gat dap lién hop

. X Gié yéu to: tién cong tang thi dung mé
Nhu thé nao? hay bang tay y g tang g may

nhiéu hon

How? Harvesting rice by combine or by . .. i .
Factor prices: rising wages favour machines
hand
Thu nhép tu lao dong, von, dat dai ma
Cho ai? Ai dugc mua can ho & Ha Noi mdi nguoi s hiru
For whom? Who can buy a flat in Ha Ngi Income from the labour, capital and land

each person owns
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Cac hé thong kinh té — Economic systems

Tiéu chi
Criterion

Ai quyét dinh
Who decides

S& hiru
ngudn lyc
Ownership

Phan bd bing
Allocation by

Piém manh
Strength

biém yéu
Weakness

Truyén th(")ng
Traditional

Tép quan, 1¢
lang

Custom

Cong ddng, gia
dinh
Community,
family

Lap lai cach
lam cii
Repeating old
ways

On dinh

Stability

Cham d6i méi
Slow to change

Ménh Iénh (ké
hoach hoa tap
trung)

Command (central

planning)

Co quan ké hoach
Nha nude

The state planning
body

Chi yéu nha nuéc
Mainly state

Chi tiéu, phan phbi

Quotas and rationing

Huy dong nhanh
cho muc tiéu 16n
Fast mobilisation for
big goals

Thiéu thong tin,
thiéu dong luc, xép
hang

Poor information and
incentives, queues

Thi truong
Market

Nguoi mua, nguoi

ban
Buyers and sellers

Chu yéu tu nhan
Mainly private

Gia ca
Prices

Hiéu qua, khuyén
khich d6i méi
Efficiency,
incentives to

innovate

Bit binh ding,

that bai thi truong

Inequality, market

failure

Thi truong 1a chinh,
Nha nuéc diéu tiét
Mainly markets,
regulated by the State

Nhiéu hinh thtrc

Several forms

Gia ca va chinh
sach
Prices and policy

Két hop hiéu qua va
cong bang

Combines efficiency
and equity

Co thé co that bai
cua Chinh phu

Possible government

failure

Céc nén kinh té hién nay déu 1a kinh té hdn hop, khac nhau & mirc d can thiép cua Nha
nude. Viét Nam chuyén tir co ché ké hoach hoa tap trung sang co ché thi trudng tir cong
cudc P6i mai (1986). Picu 51 Hién phap nam 2013 (dang c6 hiéu lyc, khong thude cac
diéu duoc stra boi Nghi quyét 203/2025/QH15 ngay 16/6/2025) quy dinh: nén kinh té
Viét Nam 1a nén kinh té thi truong dinh hudng xa hoi chu nghia véi nhiéu hinh thtc sé

hitu, nhiéu thanh phan kinh té; kinh t& nha nudc giit vai trd chii dao.

All present-day economies are mixed; they differ in how far the State intervenes. Viét Nam
moved from central planning to a market mechanism with the Poi méi reforms (1986). Article 51
of the 2013 Constitution (in force and not among the articles amended by Resolution
203/2025/QH15 of 16 June 2025) states that Viét Nam’s economy is a socialist-oriented market
economy with many forms of ownership and many economic sectors, in which the state sector
plays the leading role.
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Mb hinh vong luin chuyén — The circular-flow model

Trong nén kinh té thi trudng gian don, ho gia dinh so hiru cac yéu t san xuat, ban ching
cho doanh nghiép trén thi trwdng yéu to sin xuit va nhan thu nhap; doanh nghiép ding
yéu to dé 1am ra hang hoa, ban cho ho gia dinh trén thi trwdomg hang héa, dich vu.
Ludng hién vat (vong trong) va ludng tién (vong ngoai) chay nguoc chiéu nhau. Kinh té
hoc vi md nghién curu ting thi truong trong hinh: thi truong hang hoa & Chuong 2-9, thi
truong yéu to & Chuong 10.

In a simple market economy, households own the factors of production, sell them to firms in
factor markets and receive income; firms use the factors to produce goods and sell them to
households in goods and services markets. The real flow (inner loop) and the money flow (outer

loop) run in opposite directions. Microeconomics studies each market in the figure: goods
markets in Chapters 2-9, factor markets in Chapter 10.

Thi truong
hang hoa, dich vu

chi tiéu doanh thu

hang hoa,
dich vu

hang hoa,
dich vu

Ho gia dinh Doanh nghiép

lao dong, yéu to
von, dat dai san xuat

chi phi
san xuat

Thi truong

tién luong, tién P 2
yéu to san xuat

thué, 1ai, lgi nhuan

Hinh 1.4. Vong luan chuyén: ludng hién vét (xanh 14) va ludng tién (cam)
Figure 1.4. The circular flow: real flows (green) and money flows (orange)

1.5. Kinh té hgc vi mo va vi mo; thwe chirng va chuan tac — Microeconomics and

macroeconomics; positive and normative economics

PHAI THUQC / MEMORISE — Kinh té hoc vi méd nghién ctru hanh vi ctia timg chu thé
(ngudi tiéu dung, doanh nghiép) va timg thi truong: gia, san lugng ciia mot mit hang. Kinh té
hoc vi md nghién ctru nén kinh té nhu mot tong thé: tong san lugng (GDP), lam phat, that
nghiép, tdng trudng, can can thanh toan.

Microeconomics studies individual agents (consumers, firms) and individual markets: the price and
quantity of a good. Macroeconomics studies the economy as a whole: total output (GDP), inflation,
unemployment, growth and the balance of payments.
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Tiéu chi

Criterion

Vi mo
Microeconomics

Vi mo
Macroeconomics

Péi tugng
Subject

Bién so
Variables

Cau hdi vi du
Sample question

Cong cu chinh
Main tools

Ho gia dinh, doanh nghi¢p, mot
nganh
Households, firms, an industry

Gia, lugng cuia mot hang hoa; luong
clia mot nghé

Price and quantity of a good; wages in
one occupation

Gi4 ca phé nhan giam thi ndng dan
Pik Lik trong gi

If coffee bean prices fall, what do Pak
Lk farmers grow

Cung — cau, loi ich, chi phi c4n bién
Supply and demand, marginal benefit
and cost

Toan bo nén kinh té
The whole economy

GDP, muc gia chung, ti 1¢ thét
nghiép, 13i suat

GDP, the price level, unemployment
rate, interest rates

Vi sao lam phat nam nay cao hon
nam trudgc

Why is inflation higher this year than
last

Téng cung — tong cau, chinh sach tai
khoa, tién té

Aggregate supply and demand, fiscal
and monetary policy

Hai nhanh bo sung cho nhau: lam phat (vi mo) 1a két qua cua hang triéu quyét dinh gia
(vi mo); tién lwong t6i thiéu (vi mé, thi truong lao dong) anh hudng ti that nghiép chung

(vi mo).

The two branches complement each other: inflation (macro) results from millions of pricing
decisions (micro); the minimum wage (micro, labour market) affects overall unemployment

(macro).

PHAI THUQC / MEMORISE — Nhén dinh thwe chirng mo ta, giai thich “cai gi dang 1a,

SETH

s€ 1a”; c6 the kiém chirng bang so liu (ding hodc sai). Nhan dinh chuan tiac néu “cai gi nén
1a”; chira phan xét gia tri, khong ki€m ching dugc bang so li€u. Dau hiéu thudong giap cua cau

chuan tac: “nén

99 6 A0 6

, ““can”, “quéa cao”, “cong bang hon”.

A positive statement describes or explains “what is or will be”’; it can be tested against data (and may
be true or false). A normative statement says “‘what ought to be”; it contains a value judgement and

cannot be settled by data. Typical markers: “should”, “ought

Nhén dinh

Statement

LI ENYS

» o«

, “too high”, “‘fairer”.

Ly do

Reason

Gié di¢n ban 1¢ tang lam h¢ gia dinh dung it

dién hon.

Thyc ching

A rise in retail electricity prices makes Positive

households use less power.

Nha nudc nén tro gia dién cho hd ngheo.
The State should subsidise power for poor

households.

Chuan tac
Normative

Kiém duogc béng s6 liéu tiéu thu
Testable with consumption data

Chtra “nén”
Contains “should

i3}
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Nhén dinh Loai Ly do

Statement Type Reason

Tang thué véi thude 14 1am sé nguoi hit

giam. Thyc ching Co thé dang hodc sai, kiém duogc
Higher tobacco taxes reduce the number of Positive May be true or false; testable
smokers.

“Qua cao” so vdi chuan muce cua

Gia vé xe buyt & Ha Noi dang qua cao. Chuén tic nguoi ndi

Bus fares in Ha N¢i are too high. Normative “Too high” by the speaker’s
standard

Nam nay san lugng gao ca nudc giam 30%. Thuc chung C6 thé sai, nhung sai 1a do s6 liéu

Rice output fell by 30% nationwide this year. Positive It may be false, but data decide

LOI HAY GAP / COMMON MISTAKE — Cho rang nhn dinh thuc ching thi phai dung.
Thuc ching nghia 13 kiém chitng dwoc, khong phai di duoc ching minh 13 dung: ciu cudi
cua bang cé thé sai nhung van 1a thuc chung. Nguoc lai, cau chuin tic c6 thé duoc nhiéu
ngudi déng ¥ ma van 1a chuan tic.

Assuming a positive statement must be true. Positive means testable, not proven: the last statement in
the table may be false yet is still positive. Conversely, a normative statement can command wide
agreement and remain normative.

1.6. Tw duy can bién — Thinking at the margin

PHAI THUQC / MEMORISE — Nguoi ra quyét dinh hop 1y so sanh lgi ich cin bién
(MB), phan loi ich ting thém khi 1am thém mot don vi hoat dong, véi chi phi cin bién
(MC), phan chi phi ting thém ctia don vi d6. Con MB > MC thi mé rong; MB < MC thi thu
hep. Loi ich rong 16n nhat tai mirc hoat dong c6 MB = MC.

A rational decision-maker compares marginal benefit (MB), the extra benefit from one more unit of
an activity, with marginal cost (MC), the extra cost of that unit. While MB > MC, expand; when MB
< MC, cut back. Net benefit is greatest where MB = MC.

NB(Q) = TB(Q) — TC(Q) 16m nhit < MB(Qx) = MC(Q%) (1.3)

Quyét dinh kinh té it khi 1 “c6 hay khong”, ma thudng 13 “thém hay bét mot chut”: thém
mot gid mo cua, thém mot chuyén xe, thém mot tin phan bon. Loi ich va chi phi trung
binh hay tong khong tra 10i duoc cau hoi d6; chi phan thay d6i méi tra 151 dugc.

Economic decisions are rarely “all or nothing”; they are usually “a little more or a little less”:

one more opening hour, one more bus trip, one more tonne of fertiliser. Average or total benefit
and cost cannot answer that question, only the change can.

Vi DU/ EXAMPLE — Rap chiéu phim ¢ Can Tho can nhéc thém suit chiéu khuya cudi
tuan. Loi ich can bién ctia suat thir 1 &én thir 5149, 7, 5, 3, 1 triéu dong; chi phi can bién
(nhan vién, dién, ban quyén) 1a 2, 3, 4, 5, 6 triéu dong. Nén thém may suét?

A cinema in Can Tho considers adding late-night weekend shows. The marginal benefit of shows I to
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5is 9, 7,5, 3, I million VND, the marginal cost (staff, electricity, licence) is 2, 3, 4, 5, 6 million VND.
How many shows should it add?

Suat thw MB MC MB — MC Qu).fe.t dinh
Show Decision
1 9 2 7

Thém
Add

Thém
Add

Thém
Add
Khéng
No
Khong
No

5 1 6 =5

1. Thém suét ndo ¢c6 MB > MC: suit 1, 2, 3. Ding & suit 3 vi sudt 4 c6 MB =3 < MC =
5

Add every show with MB > MC: shows 1, 2 and 3. Stop at 3 because show 4 has MB = 3 <
MC = 5.

2.Loiichrong=(9+7+5)— (2+3+4)=21—9=12 triéu ddng. Thém suét 4 lam loi
ich rong giam 2 triéu déng con 10.
Net benefit =(9+7+5)—(2+3+4)=21—-9=VND I2 million. A fourth show would
cut it by 2 million to 10.

Vi DU/ EXAMPLE — Trang trai ca phé ¢ Dik Lak chon luong phan bon bd sung Q
(tAn/vu). Loi ich can bién MB = 60 — 2Q va chi phi c4n bién MC = 6 + Q (triéu dong/tin).
Tim Q t6i wu, 1oi ich rong 16n nhat va phan thiét néu bén 24 tan.

A coffee farm in Ddk Lik chooses the amount of extra fertiliser Q (tonnes per season). Marginal
benefit is MB = 60 — 2Q and marginal cost MC = 6 + Q (million VND per tonne). Find the optimal
O, the maximum net benefit and the loss from applying 24 tonnes.

1.MB=MC & 60 —2Q =6+ Q & Qx = 18 tdn; MB = MC = 24 triéu ddng/tan.
MB=MC &60—20 =06+ Q < Q= 18 tonnes; MB = MC = VND 24 million per tonne.
2. Loi ich rong 14 dién tich tam giac gitra MB va MC tir 0 dén 18: 5 x 18 x (60 — 6) =
486 triéu dong.
Net benefit is the triangle between MB and MC from 0 to 18: /: x 18 x (60 — 6) = VND 486
million.

3. B6n 24 tan: 6 tin sau c6 MC > MB, phan thiét 14 tam giac ' x 6 x (30 — 12) = 54
triéu déng; loi ich rong con 432 triéu dong.
Applying 24 tonnes: the last 6 tonnes have MC > MB, a loss equal to the triangle 7> % 6 X
(30 — 12) = VND 54 million, net benefit falls to 432 million.
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MB, MC

60

Thiét 54 néu
chon Q=24

MC
Loi ich rong
=486

24 T

.' : -
Q+=18 24 Q

Hinh 1.5. Nguyén tic cin bién: loi ich rong 16n nhat tai MB = MC, Q* = 18
Figure 1.5. The marginal rule: net benefit peaks where MB = MC, Q+ =18

Chon diém san xuit trén PPF — Choosing a point on the PPF

Nguyén tac can bién chon luén diém san xuét trén PPF. Khi gia rau 1a P, gia hoa 1a P,,
thém mot tan rau dem lai P, nhung 1am mét (—dY/dX) don vi hoa tri gid P,(—dY/dX).
Doanh thu 16n nhét khi hai dai luong bang nhau, tirc dudng doanh thu bang nhau tiép xuc
voi PPF.

The marginal rule also picks the production point on the PPF. With vegetable price P and
flower price P,, one more tonne of vegetables brings P« but loses (—dY/dX) units of flowers worth
P,(—dY/dX). Revenue is largest when the two are equal, i.e. where an iso-revenue line is tangent
to the PPF.

—dY/dX = Px/Py (1.4)

Hinh 1.6 minh hoa v&i hop tic xa ¢ Bai 1 cudi chuong: PPF X%/100 + Y2/400 = 100, P, =
3, P, = 2. Puong TR = 500 tiép xtic PPF tai E(60; 160); diém F(80; 120) chi dat TR =
480.

Figure 1.6 illustrates with the cooperative of Exercise 1 at the end of the chapter: PPF X?%/100 +
Y?/400 = 100, P, = 3, P, = 2. The line TR = 500 is tangent to the PPF at E(60, 160); point F(80,
120) reaches only TR = 480.
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160

PPF
60 100 Rau (X)

Hinh 1.6. Diém doanh thu 16n nhat E: dudng TR = 500 tiép xtac PPF, —dY/dX = 3/2
Figure 1.6. Revenue-maximising point E: the line TR = 500 touches the PPF, —dY/dX = 3/2

LOI HAY GAP / COMMON MISTAKE — Ra quyét dinh theo s trung binh. Rap phim
tinh “lg1i ich trung binh cua 4 suét 12 6 triéu, chi phi trung binh 3,5 triéu, 161 10i chiéu 4 suét:
suét tht 4 tu n6 16 2 triéu déng. Cau hoi dung ludn 1a don vi tiép theo dem lai thém bao nhiéu
va ton thém bao nhiéu.

Deciding on averages. The cinema reasons “average benefit of 4 shows is 6 million, average cost 3.5
million, so profitable” and runs 4 shows: the fourth show on its own loses VND 2 million. The right
question is always what the next unit adds and what it costs.

1.7. Lgi the so sanh va trao doi — Comparative advantage and trade

PHAI THUQC / MEMORISE — M0t chii thé c6 lgi thé tuyét ddi vé mot mat hang néu lam
ra né véi it ngudn lyc hon (hay 1am ra nhiéu hon véi cting nguén lyc). C6 loi thé so sanh néu
1am ra mat hang d6 voi chi phi co hdi thap hon. Chuyén mon hoa theo lgi thé so sanh rdi
trao d6i lam tong san luong ting, moi bén co6 thé tiéu dung ngoai PPF ciia minh.

An agent has an absolute advantage in a good if it produces it with fewer resources (or more with the
same resources). It has a comparative advantage if it produces the good at a lower opportunity cost.

Specialising by comparative advantage and trading raises total output, and every party can consume
beyond its own PPF.

A céloithésosdanh vé X & 0CaA(X) < 0Ce(X) & 0Ca(Y) > 0Cr(Y) (1.5)

Hai chu thé khong thé cung c6 loi thé so sanh & ca hai mat hang, vi chi phi co hdi cia Y
1a nghich dao chi phi co hdi ctia X. Mot bén c6 thé co loi thé tuyét ddi ¢ ca hai, nhung loi
thé so sanh ludn chia vé hai phia (trir khi chi phi co hdi bang nhau, khi d6 trao d6i khong
dem lai gi).
Two agents cannot both hold the comparative advantage in both goods, because the opportunity
cost of Y is the reciprocal of that of X. One party may have the absolute advantage in both, but
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comparative advantage always splits between them (unless opportunity costs are equal, in which
case trade gains nothing).

Vi DU/ EXAMPLE — MGdi thang, hop tac xa Pong Xanh (Dong Thap) 1am ra tdi da 120 tin
gao hoic 60 tn rau; hop tac xa Cao Nguyén (Lam Pong) 1am ra 40 tdn gao hodc 40 tin rau;
PPF ctia mdi bén 1 duong thiang. Khi ty cung ty cip, Pong Xanh lam 80 tin gao, 20 tin rau;
Cao Nguyén lam 20 tan gao, 20 tan rau. Phén tich lgi ich ciia chuyén mon hoa va trao doi.
Each month, Pong Xanh cooperative (Pong Thép) can produce at most 120 tonnes of rice or 60
tonnes of vegetables; Cao Nguyén cooperative (Lam Pong) 40 tonnes of rice or 40 tonnes of
vegetables; each PPF is a straight line. Under self-sufficiency Pong Xanh makes 80 tonnes of rice and
20 of vegetables, Cao Nguyén 20 of rice and 20 of vegetables. Analyse the gains from specialisation
and trade.

Hop tac xa Gao tbi da Rau t6i da OC 1 tin gao OC 1 tin rau
Cooperative Max rice Max vegetables | OC of 1 t rice OC of 1 t vegetables

3 0,5 tin rau 2 tin gao
bong Xanh 12
ong Aan 0 0.5 t vegetables 2 trice
A 1 ta 1 ta
Cao Nguyén 40 40 an rau ar.1 820
1 t vegetables 1 trice

1. Pdng Xanh c6 loi thé tuyét doi ¢ ca gao va rau. Loi thé so sanh: Pong Xanh vé gao
(0,5 < 1), Cao Nguyén vé rau (1 <?2).
Pong Xanh has the absolute advantage in both rice and vegetables. Comparative advantage:
Pong Xanh in rice (0.5 < 1), Cao Nguyén in vegetables (I < 2).

2. Tu cung tu cip: tong 100 tin gao, 40 tan rau. Chuyén moén hoa han: Pong Xanh 120
tan gao, Cao Nguyén 40 tan rau. Tong 120 tin gao, 40 tan rau: thém 20 tin gao ma
khong mat rau.

Self-sufficiency: 100 tonnes of rice and 40 of vegetables in total. Full specialisation: Pong
Xanh 120 tonnes of rice, Cao Nguyén 40 tonnes of vegetables. Total 120 rice, 40 vegetables:
20 tonnes more rice and no fewer vegetables.

3. Trao d6i theo ti 1& 1 tn gao = 2/3 tan rau (ndm giita 0,5 va 1): Péng Xanh ban 30 tin
gao 1ay 20 tan rau. Pong Xanh tiéu ding Ci(90; 20), Cao Nguyén tiéu ding C2(30;
20); mdi bén thém 10 tin gao so v&i A1(80; 20) va A2(20; 20).

Trade at 1 tonne of rice = 2/3 tonne of vegetables (between 0.5 and 1): Pong Xanh sells 30

tonnes of rice for 20 tonnes of vegetables. Pong Xanh consumes C1(90, 20), Cao Nguyén
C2(30, 20); each gains 10 tonnes of rice relative to A1(80, 20) and A2(20, 20).

4. Kiém: C1 ¢6 90/120 +20/60 = 13/12 > 1, C2 ¢6 30 + 20 = 50 > 40; c4 hai diém nam
ngoai PPF cua chu nhan.
Check: Ci gives 90/120 + 20/60 = 13/12 > 1, C: gives 30 + 20 = 50 > 40; both points lie
outside their owners’ PPFs.
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Rau (Y)

60

40

C2
20 4 [}

Ao . \
Cao Nguyén Dong Xanh

20 30 40 80 90 120 Gao (X)

Hinh 1.7. Chuyén mén héa va trao doi: diém tiéu ding Ci, C> ndm ngoai PPF cua ting hop tac
xa
Figure 1.7. Specialisation and trade: consumption points C: and C: lie outside each cooperative’s PPF

0Ca(X) < tilé trao doéi (s6 Y cho 1 X) < 0Cg(X) (1.6)

LOI HAY GAP / COMMON MISTAKE — Két lusn “Ddng Xanh giéi hon & moi mit nén
khong can trao d6i véi Cao Nguyén”. Loi ich tir trao doi dua trén lgi thé so sanh, khong dua
trén loi thé tuyét ddi. Ciing hay nham: tinh loi thé so sanh bang san lugng tdi da (120 > 40)
thay vi bang chi phi co hoi.

Concluding “Pong Xanh is better at everything, so it need not trade with Cao Nguyén”. Gains from
trade rest on comparative, not absolute, advantage. Another slip: judging comparative advantage by
maximum output (120 > 40) instead of by opportunity cost.

1.8. Khai niém dé nham — Easily confused concepts

Cap khai niém Khai niém thir nhat Khai niém thi hai

Pair of concepts First concept Second concept

D6i co chu san xuat véi ngudn
Di chuyén doc PPF —dich  lyc, cong nghé cho trude; ¢6 chi  Nguodn luc hodc cong nghé thay

chuyén PPF phi co hoi d6i; ca duong dich ra hay vao
Movement along — shift of Changing the output mix with given | Resources or technology change;
the PPF resources and technology, involves the whole curve shifts out or in

an opportunity cost

Bigi (o PP —Gliom Khong dat dugc voi nguén Tuc

ngoai PPF Pat duoc, kém hi¢u qua A
. . . . . hién c6
Point inside — outside the Attainable, inefficient . .
PPF Unattainable with current resources
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Cap khai niém Khai niém thir nhat Khai niém thi hai

Pair of concepts First concept Second concept

Loi thé tuyét d6i —lgi thé  So sanh nang suét (san luong So sanh chi phi co hoi; quyét

so sanh trén mdi don vi nguén luc) dinh hudng chuyén mon hoa
Absolute — comparative Compares productivity (output per Compares opportunity cost; decides
advantage unit of resource) the direction of specialisation

D3 mat, khong doi theo lya
chon; bo qua
Already lost, unaffected by the
choice, ignore

Chi phi co hdi — chi phi Thay ddi theo lwa chon; phai tinh
chim Varies with the choice, must be
Opportunity cost — sunk cost  counted

“Nén la gi”’; phan xét gia tri
“What ought to be”; value
Jjudgement

Thyc chiing — chuan tac “La gi”; kiem ching dugc
Positive — normative “What is”; testable

Phan thay d6i khi thém mot don  Téng chia cho sé don vi; khong

Can bién — trung binh vi; dung dé ra quyét dinh cho biét nén thém hay bét
Marginal — average The change from one more unit; Total divided by units, does not say
used for decisions whether to add or cut

LOI HAY GAP / COMMON MISTAKE — Cho rang chi phi co hoi trén moi PPF déu ting
dan. Chi phi co hoi ting dan chi khi ngudn luc chuyén biét (PPF cong 16i); khi nguén lyc
thich hop nhu nhau, PPF 1a duong thang va chi phi co hoi khong ddi nhu ¢ vi du muc 1.7.
Assuming every PPF has increasing opportunity cost. It rises only when resources are specialised (a
bowed-out PPF); with equally suited resources the PPF is straight and the cost is constant, as in the
example of section 1.7.

1.9. Thuat ngir Viét — Anh — Vietnamese — English glossary

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Nguodn luc ¢6 han so véi nhu cau

Khan hié Scarci
an iem carcity Resources limited relative to wants
Lao dong, von, dat dai, nang lyc kinh
Yéu t6 san xuit Factors of production doanh
Labour, capital, land, entrepreneurship
. 2. Co thém thir nay phai bot thir khac
Su danh doi Trade-off ] yP
More of one thing means less of another
. . . Gi4 tri phuwong 4n t&t nhat bi bo qua
Chi phi co ho Opportunity cost ’ N
1P co ot pp y Value of the best alternative forgone
o . Khoan chi bang tién
Chi phi hién Explicit cost &

Cash outlay
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Thu nhap bi bo qua, khong chi bang
Chi phi an Implicit cost tién
Forgone income, no cash paid

Di chi, khong thu hoi duge

Already paid, unrecoverable

Chi phi chim Sunk cost

Céc két hop san lugng tdi da voi
Duong gidi han kha naing  Production possibility nguén lue, cong nghé cho trude
san xuAt frontier (PPF) Maximum output combinations with given
resources and technology

San xuét trén PPF

Hiéu qua san xuét Productive efficiency Producing on the PPF

Mbi don vi thém ton nhiéu hang kia
. . 3 . . hon
Chi phi co hdi tang dan Increasing opportunity cost
P ) g 8 OPP Y Each extra unit costs more of the other
good

PPF dich ra ngoai

Tang truong kinh té Economic growth
ang truong kinh te conomic grow Outward shift of the PPF

Nha nudc phan bo ngudn luc bang ké
Kinh t& ménh lénh Command economy hoach
The State allocates by plan

Gia ca phan bo nguon luc

Kinh t€ thi truong Market economy Prices allocate resources

Thi trudng két hop diéu tiét cia Nha
Kinh t& hon hop Mixed economy nuée

Markets combined with state regulation

Ludng hang va tién giita ho gia dinh
\ A 2 . ; h nghi¢
Vong luan chuyén Circular flow va doan. neiep
Flows of goods and money between

households and firms

Nghién ciru tig chu thé, ting thi
Kinh té hoc vi mo Microeconomics truong
Study of individual agents and markets

Nghién ciru nén kinh té tong thé

Kinh t& hoc vi mo Macroeconomics :
Study of the economy as a whole

“La gi”, kiém chig dugc

Kinh té hoc thuc chung Positive economics . .
What is”, testable

N[ A T8 3 e fn A i h oo
ok I . . Nén la gi”, phan xét gia tri

Kinh té hoc chuan tac Normative economics . &P . & o
What ought to be”, value judgement
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Thuéat ngir Tiéng Anh Giai thich ngin
Term (Vietnamese) English Short definition

Loi ich thém tir mot don vi nira

Loi ich can bién Marginal benefit (MB :
’ ) £ (MB) Extra benefit from one more unit
C L A 1n . Chi phi thém ctia mot don vi nira
Chi phi can bién Marginal cost (MC) P , T
Extra cost of one more unit
A e Al 2K Ning suét cao hon
Loi the tuyét doi Absolute advantage ang .
Higher productivity
o . Chi phi co hoi thip hon
Loi the so sanh Comparative advantage p T P
Lower opportunity cost
Tap trung lam hang c6 loi thé so sanh
Chuyén moén hoa Specialisation Concentrating on the good of comparative
advantage
S6 hang nay doi 1dy mot don vi hang
Ti 16 trao d6i Terms of trade kia

Units of one good exchanged for one unit
of the other

1.10. Bai tap van dung c6 101 gidi — Applied exercises with solutions

Bai 1. Chon co ciu san xuit ciia mot hop tic xa rau — hoa — Exercise 1. Choosing the
output mix of a vegetable-and-flower cooperative

Hop tac xd Xuin Hoa & Lam Pdng c6 100 lao dong, trong rau (X, tin/thang) va hoa (Y,
nghin canh/thang). Véi Ly lao dong trong rau va L, lao dong trong hoa, san luong 1a X =
10VL, va Y = 20VL,, trong d6 Ly + L, = 100. Yéu cau: (1) lap phwong trinh duong gidi
han kha ning san xudt (PPF) va tim hai diém chin; (2) tinh chi phi co hoi ctia rau khi X
tang tir 0 1én 60, tir 60 1én 80 va tir 80 1én 100, giai thich vi sao chi phi d6 tang dan; (3)
két hop 50 tan rau va 150 nghin canh hoa c6 hiéu qua khéng; (4) gia ban rau 3 triéu
ddng/tan, gia hoa 2 triéu dong/nghin canh: tim co cdu san xudt cho doanh thu 16n nhét;
(5) gidng rau méi 1am ning suét rau ting 25%, giit nguyén cach chia lao dong & cau (4)
thi san luong thay doi ra sao.

Xudn Hoa cooperative in Lam Pong has 100 workers growing vegetables (X, tonnes per month)
and flowers (Y, thousand stems per month). With L. workers on vegetables and L, on flowers,
output is X = 10NL, and Y = 20\L, where L, + L, = 100. Find: (1) the equation of the
production possibility frontier (PPF) and its two intercepts; (2) the opportunity cost of
vegetables as X rises from 0 to 60, from 60 to 80 and from 80 to 100, and explain why it
increases, (3) whether 50 tonnes of vegetables and 150 thousand stems is efficient; (4) with
vegetables selling at VND 3 million per tonne and flowers at VND 2 million per thousand stems,
the output mix that maximises revenue, (5) how output changes if a new seed raises vegetable
yields by 25% while the labour split of part (4) is kept.
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1. PPF: L, = X*100, L, = Y?/400; thay vao Ly + L, = 100 dugc X*/100 + Y2/400 = 100,
hay Y = 2V(10.000 — X?). Piém chin: don hét lao dong trong rau thi X = 10V100 =
100 tan; don hét trong hoa thi Y = 20V100 = 200 nghin canh.

PPF: L, = X%100, L, = Y?/400; substituting into L. + L, = 100 gives X*/100 + Y%/400 = 100,
or Y = 2N(10,000 — X?). Intercepts: all workers on vegetables give X = 10N100 = 100
tonnes; all on flowers give Y = 20N100 = 200 thousand stems.

2. Céc diém trén PPF: X = 60 tmg v&i L, = 36, L, = 64, Y = 160; X = 80 ttng v6i L, =
64, L, =36, Y = 120. Chi phi co hi cia mdt tan rau: tir 0 18n 60 1a (200 — 160)/60 =
0,67 nghin canh; tir 60 1&€n 80 1a (160 — 120)/20 = 2 nghin canh; tir 80 Ién 100 1a (120
—0)/20 = 6 nghin canh.

Points on the PPF: X = 60 needs L, = 36, L, = 64, so Y = 160; X = 80 needs L, = 64, L, =
36, so Y = 120. Opportunity cost of one tonne of vegetables: from 0 to 60 it is (200 —

160)/60 = 0.67 thousand stems; from 60 to 80 it is (160 — 120)/20 = 2 thousand stems; from
80 to 100 itis (120 — 0)/20 = 6 thousand stems.

3. Chi phi co hoi ting dan vi mdi nganh c6 ning suat can bién giam dan: lao dong
chuyén thém sang rau 1am ra it rau hon ngudi trude, con lao dong rat khoi hoa (khi
hoa con it nguoi) lai 13 nguoi 1am ra nhiéu hoa. PPF vi thé cong 16i ra phia ngoai gbc
toa do.

The opportunity cost rises because each activity has diminishing marginal returns: each
extra worker moved to vegetables adds less than the previous one, while each worker

withdrawn from flowers (once few remain there) was producing many stems. The PPF is
therefore bowed out from the origin.

4. Piém (50; 150): 502/100 + 1504400 = 25 + 56,25 = 81,25 < 100, nam bén trong PPF,
kém hi¢u qua. Chi can Ly =25 va L, = 56,25 lao dong, nghia la c6 18,75 lao dong bi
b6 phi; gitr 50 tin rau thi c6 thé trong t6i 2Y7.500 ~ 173,2 nghin canh hoa.

Point (50, 150): 507100 + 1507400 = 25 + 56.25 = 81.25 < 100, so it lies inside the PPF
and is inefficient. It uses only L. = 25 and L, = 56.25 workers, leaving 18.75 workers idle;
keeping 50 tonnes of vegetables, the cooperative could grow up to 2N7,500 = 173.2 thousand
stems.

5. Doanh thu TR =3X + 2Y. Trén PPF, chi phi co hoi can bién cta rau la —dY/dX =
4X/Y. Doanh thu 16n nhét khi chi phi co hoi cin bién bang gia twong ddi: 4X/Y = 3/2
= Y = 8X/3. Thay vao PPF: X?/100 + 64X2/3.600 = 100 = X*> =3.600 = Xx* = 60
tan, Y* = 160 nghin canh, TR = 180 + 320 = 500 triéu déng/thang.
Revenue TR = 3X + 2Y. Along the PPF the marginal opportunity cost of vegetables is
—dY/dX = 4X/Y. Revenue is largest where it equals the relative price: 4X/Y = 3/2 =Y =
8X/3. Substituting into the PPF: X%/100 + 64X%/3,600 = 100 = X? = 3,600 = X* = 60
tonnes, Y+ = 160 thousand stems, TR = 180 + 320 = VND 500 million per month.

6. Bdi chiéu: (80; 120) cho 240 + 240 = 480; chi trong hoa cho 400; chi trong rau cho
300 triéu dong. Gidng mai: X = 12,5VLy; v6i Ly = 36 duge X =75 tén, Y van 160.
PPF dich ra ngoai theo truc rau (diém chin rau thanh 125, diém chan hoa giit 200).
Hop tac xa c6 thém 15 tin rau ma khong phai bét hoa: day 1a ting trudng, khac vai di
chuyén doc PPF.

Comparison: (80, 120) yields 240 + 240 = 480, flowers only yields 400, vegetables only
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yields VND 300 million. New seed: X = 12.5\L.; with L, = 36, X = 75 tonnes and Y stays at
160. The PPF shifts out along the vegetable axis (vegetable intercept 125, flower intercept
still 200). The cooperative gains 15 tonnes of vegetables without giving up flowers: this is
growth, not a movement along the PPF.

Bai 2. Chuyén mén héa va trao doi giira hai trang trai tom — lia — Exercise 2.
Specialisation and trade between two shrimp-and-rice farms

MB&i vy, trang trai Phu Hai (Ca Mau) néu don toan b ngudn luc ¢ thé lam ra 300 tin gao
hodc 100 tin tém; trang trai Tan Loc (An Giang) lam ra 600 tan gao hoac 120 tAn tom.
PPF ctia mdi trang trai 1a duong thang. Khi chua trao d6i, mdi trang trai chia d6i nguén
luc cho hai mit hang. Yéu cau: (1) xac dinh loi thé tuyét ddi va loi thé so sanh; (2) tinh
téng san luong khi ty cung tu cap; (3) dé xuat phuong an chuyén mon hoéa giir nguyén
téng san lugng tom va tinh phan gao ting thém; (4) voi ti 16 trao d6i 1 tan tom = 4 tn
gao, Phu Hai ban 50 tAn tdm: tinh muc tiéu dung cua hai bén va phﬁn loi cia moi bén; (5)
néu ti 1¢ trao d6i 12 1 tAn tom = 6 tin gao thi trao d6i c6 dién ra khong.

Each season, Phu Hai farm (Ca Mau) can produce 300 tonnes of rice or 100 tonnes of shrimp
with all its resources,; Tan Loc farm (An Giang) can produce 600 tonnes of rice or 120 tonnes of
shrimp. Each farm’s PPF is a straight line. Without trade, each farm splits its resources equally
between the two goods. Find: (1) the absolute and comparative advantages,; (2) total output
under self-sufficiency; (3) a specialisation plan that keeps total shrimp output unchanged, and
the extra rice it yields; (4) at a rate of 1 tonne of shrimp = 4 tonnes of rice, Phu Hai sells 50
tonnes of shrimp: each farm’s consumption and gain, (5) whether trade takes place if the rate is
1 tonne of shrimp = 6 tonnes of rice.

1. Tan Loc 1am ra nhiéu hon & ca hai mat hang nén c6 loi thé tuyét d6i ¢ ca gao va tom.
Chi phi co hoi ciia 1 tAn tom: Pht Hai 300/100 = 3 tan gao, Tan Loc 600/120 = 5 tan
gao. Phu Hai co6 loi thé so sanh vé tom (3 <5); Tan Loc co loi thé so sanh vé gao (1
tan gao ton 0,2 tan tom, nho hon 1/3 cua Phi Hai).

Tan Loc produces more of both goods, so it has the absolute advantage in both rice and
shrimp. Opportunity cost of 1 tonne of shrimp: Phu Hai 300/100 = 3 tonnes of rice, Tan Loc
600/120 = 5 tonnes. Phu Hai has the comparative advantage in shrimp (3 < 5); Tan Loc has
it in rice (1 tonne of rice costs 0.2 tonnes of shrimp, below Phu Hai’s 1/3).

2. Ty cung tu cép: Pha Hai 150 tin gao va 50 tAn tobm; Tan Loc 300 tin gao va 60 tan
tom. Téng: 450 thn gao, 110 tan tom.

Self-sufficiency: Phu Hai 150 tonnes of rice and 50 tonnes of shrimp; Tan Loc 300 tonnes of
rice and 60 tonnes of shrimp. Total: 450 tonnes of rice, 110 tonnes of shrimp.

3. Pha Hai chuyén han vao tom: 100 tan. Pé da 110 tin tom, Tan Loc nudi 10 tan tom,
méat 10 x 5 =50 tin gao, con 550 tAn gao. Téng: 550 tAn gaova 110 tdn tom, nhiéu
hon 100 tin gao so v&i khi tu cung tu cép.

Phu Hai specialises fully in shrimp: 100 tonnes. To reach 110 tonnes of shrimp, Tdan Loc
farms 10 tonnes, giving up 10 x 5 = 50 tonnes of rice, and produces 550 tonnes of rice.
Total: 550 tonnes of rice and 110 tonnes of shrimp, 100 tonnes of rice more than under self-
sufficiency.
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4. Trao d6i 50 tAn tom ldy 50 x 4 = 200 tan gao. Phii Hai tiéu dung 200 tan gao, 50 tan
t6m (ting 50 tan gao). Tan Loc con 550 — 200 = 350 tdn gao va 10 + 50 = 60 tin tom
(tang 50 tan gao). Phan lgi 100 tin gao chia déu cho hai bén; cé hai tiéu dung tai diém
nam ngoai PPF cta chinh minh.

Trading 50 tonnes of shrimp for 50 x 4 = 200 tonnes of rice. Phu Hai consumes 200 tonnes
of rice and 50 tonnes of shrimp (50 tonnes of rice more). Tan Loc keeps 550 — 200 = 350
tonnes of rice and 10 + 50 = 60 tonnes of shrimp (50 tonnes of rice more). The 100-tonne
gain is shared equally; both consume at points outside their own PPFss.

5. Ti 1¢ trao d6i chi c6 loi cho ca hai khi nam gitra hai chi phi co hoi: 3 < gi4 1 tin tom <
5 tAn gao. Voigid 6 tAn gao, Tan Ldc ty nuoi tom chi tdn 5 tn gao moi tAn nén
khong mua; trao d6i khong dién ra.

Trade benefits both only if the rate lies between the two opportunity costs: 3 < price of 1
tonne of shrimp < 5 tonnes of rice. At 6 tonnes of rice, Tan Loc can farm shrimp itself for 5
tonnes per tonne and will not buy, no trade takes place.

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

Cau 1. V& dwong giéi han kha ning sin xuat ciia mt nén kinh té 1am ra hang tiéu
dung va may méc. Giai thich hinh dang ciia dwong va phén tich trén dd thi ba sy
kién: (a) ti 1¢ that nghiép tiing; (b) bio lii pha hity mdt phan nha xwéng; (c) nén kinh
té danh nhiéu nguon lye hon cho may méc trong nim nay.

Question 1. Draw the production possibility frontier of an economy producing consumer goods
and machinery. Explain its shape and analyse three events on the graph: (a) unemployment
rises; (b) a storm destroys part of the factories, (c) the economy devotes more resources to
machinery this year.

« Truc hoanh do hang tiéu dung, truc tung do may moéc. PPF dbc xudng: mudn thém
hang nay phai bét hang kia vi ngudn lyc c6 han. PPF cong 16i ra ngoai vi nguén luc
khong thich hgp nhu nhau cho hai nganh, chi phi co hoi tang dan.

The horizontal axis measures consumer goods, the vertical axis machinery. The PPF slopes
down: more of one good requires less of the other because resources are limited. It is bowed
out because resources are not equally suited to both industries, so the opportunity cost rises.

« Diém trén PPF 13 hiéu qua; diém bén trong 1a kém hiéu qua; diém bén ngoai 1a khong
dat duoc voi nguén luc va cong nghé hién co.

Points on the PPF are efficient; points inside are inefficient; points outside are unattainable
with current resources and technology.

« (a) That nghiép ting: PPF khong doi (lao dong van ton tai), nén kinh té roi PPF vao
mot diém bén trong.

(a) Rising unemployment: the PPF is unchanged (the labour force still exists),; the economy
moves to a point inside the PPF.

« (b) Bdo lil ph4 huy nha xudng: luong von giam, PPF dich vao trong. Néu nha xudng bi
hai chii yéu thuéc nganh may moéc thi diém chin trén truc may moc giam nhiéu hon.
(b) The storm destroys factories: the capital stock falls and the PPF shifts inwards. If the
damaged plants are mostly in machinery, the intercept on the machinery axis falls by more.
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« (¢) Danh nhiéu ngudn lyc cho may méc: nim nay di chuyén doc PPF 1én trén, hang
tiéu dung giam (d6 13 chi phi co hoi). Nam sau lugng vén 16n hon lam PPF dich ra
ngoai nhiéu hon so véi khi chon nhiéu hang tiéu dung.

(c) More resources for machinery: this year the economy moves up along the PPF and
consumer goods fall (the opportunity cost). Next year the larger capital stock shifts the PPF
out by more than if consumer goods had been chosen.

Ciu 2. Mt xwong may & Hung Yén c6 cac phwong 4n sian xuit mdi thang (nghin
chiéc): A(0; 50), B(10; 48), C(20; 42), D(30; 32), E(40; 18), F(50; 0), trong do s0 thir
nhit 13 40 so' mi (X), s6 thir hai 13 quin 4u (Y); cic diém nim trén duwong Y = 50 —
X2/50. (a) Tinh chi phi co hdi ciia mbi 10 nghin Ao ting thém. (b) Chi phi co hoi
trung binh ciia mot chiéc 40 khi chuyén tir B sang D. (c) Panh gia hai két hop (30;
25) va (25; 40). (d) Chi phi co hdi cin bién tai X = 30. (¢) May may quin méi lam
moi mirc sin lwong quin ting 20%: viét PPF moi.
Question 2. A garment workshop in Hung Yén has these monthly options (thousand pieces): A(0,
50), B(10, 48), C(20, 42), D(30, 32), E(40, 18), F(50, 0), the first number being shirts (X) and the
second trousers (Y), the points lie on Y = 50 — X?/50. (a) Compute the opportunity cost of each
extra 10 thousand shirts. (b) The average opportunity cost of a shirt when moving from B to D.
(c) Assess the combinations (30, 25) and (25, 40). (d) The marginal opportunity cost at X = 30.
(e) A new trouser machine raises every trouser output level by 20%: write the new PPF.
* (a) Mdi 10 nghin 40 lan luogt tén 2, 6, 10, 14, 18 nghin quﬁn: chi phi co hdi tang dan,
PPF cong 1i ra ngoai.
(a) Each 10 thousand shirts costs 2, 6, 10, 14 and 18 thousand trousers in turn: rising
opportunity cost, a bowed-out PPF.

« (b) Tir B sang D: 4o tang 20 nghin, quin giam 48 — 32 = 16 nghin; trung binh 16/20 =
0,8 chiéc quﬁn cho mét chiéc 4o.
(b) From B to D: shirts rise by 20 thousand and trousers fall by 48 — 32 = 16 thousand; on
average 16/20 = 0.8 trousers per shirt.

« (c) Tai X =30, Y tbi da 1a 32 > 25: diém (30; 25) nam bén trong, kém hiéu qua, bo phi
7 nghin quan. Tai X =25, Y tbi da 12 50 — 625/50 = 37,5 < 40: diém (25; 40) nam
ngoai PPF, khong dat duoc.

(c) At X = 30 the maximum Y is 32 > 25: (30, 25) lies inside, inefficient, wasting 7 thousand

trousers. At X = 25 the maximum Y is 50 — 625/50 = 37.5 < 40: (25, 40) lies outside the PPF
and is unattainable.

« (d) Po dbc PPF: dY/dX = —X/25; tai X = 30 chi phi co hoi cin bién 1a 30/25=1,2
chiéc quan cho chiéc 4o thir 30 nghin.

(d) Slope of the PPF: dY/dX = —X/25; at X = 30 the marginal opportunity cost is 30/25 = 1.2
trousers for the 30-thousandth shirt.

* (e) PPF méi Y = 1,2(50 — X2/50) = 60 — 0,024 X2. Piém chin quin 1én 60, diém chin
ao gilr 50; tai X =30, Y = 38,4 nén D(30; 32) nay nam bén trong. PPF xoay ra ngoai
quanh diém chin 4o.

(e) New PPF' Y = 1.2(50 — X%/50) = 60 — 0.024X>. The trouser intercept rises to 60 while the
shirt intercept stays at 50; at X = 30, Y = 38.4, so D(30, 32) now lies inside. The PPF pivots
outwards about the shirt intercept.
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Ciu 3. Lan va Minh cing 1am & mdt quan dd udng. Trong mot ca 8 gio, Lan pha
dwoce 80 ly tra sira hoic 1am 40 chiéc banh; Minh pha dwoc 40 ly hoic 1am 32 chiéc
banh. (a) Ai c¢é loi thé tuyét ddi, ai ¢ loi thé so sanh ¢ tirng mit hang? (b) Néu mdi
ngudi chia ddi ca cho hai viéc, quan 1am ra bao nhiéu? (c) Pé xuit cach phén cong
giit nguyén s6 banh va tinh s6 ly tra sira ting thém. (d) C6 ngudi cho rang Lan giéi
hon & ca hai viéc nén phian cong khong dem lai gi: nhan xét.

Question 3. Lan and Minh work in the same drinks shop. In an 8-hour shift Lan can make 80
cups of milk tea or 40 cakes; Minh can make 40 cups or 32 cakes. (a) Who has the absolute and
who the comparative advantage in each good? (b) If each splits the shift equally between the two
tasks, how much does the shop produce? (c) Propose a division of work that keeps the number of
cakes and compute the extra cups of tea. (d) Someone argues that Lan is better at both tasks, so
dividing the work gains nothing: comment.

* (a) Lan 1am nhiéu hon & cé hai viéc: lgi thé tuyét d6i thudc vé Lan. Chi phi co hoi cua
1 banh: Lan 80/40 = 2 ly, Minh 40/32 = 1,25 ly. Minh ¢6 loi thé so sanh vé banh, Lan
6 1gi thé so sanh vé tra sita (11ly tdn 0,5 banh so vé6i 0,8 banh cua Minh).

(a) Lan produces more of both: she has the absolute advantage. Opportunity cost of 1 cake:

Lan 80/40 = 2 cups, Minh 40/32 = 1.25 cups. Minh has the comparative advantage in cakes,
Lan in milk tea (1 cup costs 0.5 cakes against Minh’s 0.8).

« (b) Chia d6i ca: Lan 40 ly va 20 banh, Minh 20 ly va 16 banh; tong 60 ly va 36 banh.
(b) Equal split: Lan 40 cups and 20 cakes, Minh 20 cups and 16 cakes; total 60 cups and 36
cakes.

« (¢) Minh chi lam béanh: 32 chiéc. Lan 1am 4 chiéc banh con thiéu, méat 4 x 2 = 8 ly, pha
72 ly. Tong 72 ly va 36 banh: ting 12 ly ma s6 banh khong d6i.
(c) Minh makes only cakes: 32. Lan makes the remaining 4 cakes, giving up 4 x 2 = § cups,
and makes 72 cups. Total 72 cups and 36 cakes: 12 more cups with the same number of
cakes.

« (d) Nhan dinh sai. Loi ich ctia phan céng dén tir chénh 1éch chi phi co hoi, khong tir
nang suat tuyét doi. Mdi gio Lan 1am banh ton 10 ly tra sita, mdi gio Minh lam banh
chi tén 5 ly; chuyén viéc 1am banh sang Minh 1am tong san luong ting.

(d) The claim is wrong. Gains from dividing work come from differences in opportunity cost,
not in absolute productivity. Each hour Lan spends on cakes costs 10 cups of tea, each hour
Minh spends costs only 5 cups, moving cake-making to Minh raises total output.
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1.12. Cau hoi trac nghiém — Multiple-choice questions

1. Mot k§ su bo viée lwong 120 triéu dong/nam dé hoc thac si toan thoi gian mot nam,
hoc phi 40 tri¢u déng; tién dn & 36 triéu déng/ném phai tra du di hoc hay di lam. Chi
phi co hoi cua nam hoc la:

An engineer quits a job paying VND 120 million a year to study full-time for one year; the
fee is VND 40 million, living costs of VND 36 million a year are paid whether studying or
working. The opportunity cost of the year of study is:

A. 160 triéu ddng / VND 160 million

B. 196 triéu dong /| VND 196 million

C. 120 triéu dong / VND 120 million

D. 40 triéu ddng / VND 40 million

2. Mot nén kinh té dang san xuat tai mot diém nam bén trong dudng gidi han kha ning
san xuat. Diém do thé hién:
An economy is producing at a point inside its production possibility frontier. That point
shows:
A. két hop hang hoa khong dat dugc v6i ngudn luc hién co / a combination
unattainable with current resources

B. nguén luc chua duoc stir dung hét hodc str dung kém hi€u qua / resources that are
unemployed or used inefficiently

C. nén kinh té vira ting trudng / an economy that has just grown
D. chi phi co hdi ciia moi hang héa bang 0 / a zero opportunity cost for every good

3. PPF ciia mot ving 1a Y = 100 — X2/100, X 13 gao, Y 1a ca phé (nghin tan). Chi phi co

hoi khi ting gao tir 40 1én 60 nghin tan 1:
A region’s PPF is Y = 100 — X%/100, X being rice and Y coffee (thousand tonnes). The
opportunity cost of raising rice from 40 to 60 thousand tonnes is:

A. 16 nghin tan ca phé / 16 thousand tonnes of coffee

B. 64 nghin tdn ca phé / 64 thousand tonnes of coffee

C. 20 nghin tan ca phé / 20 thousand tonnes of coffee

D. 84 nghin tan ca phé / 84 thousand tonnes of coffee

4. Nhan dinh nao 1a nhan dinh thyc chung?
Which statement is positive?
A. Nha nudc nén trg gid dién cho hd ngheéo / The State should subsidise electricity for
poor households
B. Thué voi d6 ubng c6 duong 1a qua thap / The tax on sugary drinks is too low
C. Gia xang tang 10% lam lugng xang ban ra gidm / A 10% rise in petrol prices
reduces petrol sales

D. Giam hoc phi dai hoc 1 cong bang hon / Cutting university fees is fairer

5. Trong 1 gio, xuong P 1am 6 4o hodc 3 quan; xudong Q 1am 2 4o hodc 2 quan. Két luan
nao ding?
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In 1 hour, workshop P makes 6 shirts or 3 trousers, workshop Q makes 2 shirts or 2 trousers.
Which is correct?

A. P ¢6 loi thé so sanh & ca hai mat hang / P has the comparative advantage in both
goods

B. Q c6 loi thé so sanh vé 40 / O has the comparative advantage in shirts

C. P c6 loi thé so sanh vé quin / P has the comparative advantage in trousers

D. P ¢6 loi thé so sanh vé 40, Q vé quan / P has it in shirts, O in trousers

6. Vi s6 liéu cau trudc, ti 18 trao d6i ndo 1am ca hai xuong cung co 19i?
With the data of the previous question, which rate of exchange benefits both workshops?
A. 1 4o d6i dugc tir 0,5 dén 1 quan / [ shirt for between 0.5 and 1 trouser
B. 1 40 d6i duoc tir 1 dén 2 quan / 1 shirt for between 1 and 2 trousers
C. 1 40 d6i dugc tir 2 dén 3 quan / 1 shirt for between 2 and 3 trousers
D. 1 40 ddi dugc dudi 0,5 quan / 1 shirt for less than 0.5 trousers

7. Mot tiém banh mi can nhic mé thém gio budi ti. Loi ich can bién cua gio thir 1, 2, 3,
41a 8, 6, 4, 2 tram nghin dong; chi phi can bién 1 3, 4, 5, 6 traim nghin dong. S6 gio
mé thém t6i wu 1a:

A bakery considers opening extra evening hours. The marginal benefit of hours 1, 2, 3, 4 is 8,
6, 4, 2 hundred thousand VND; the marginal cost is 3, 4, 5, 6. The optimal number of extra
hours is:

A.1gio / 1 hour

B. 2 gi0 / 2 hours

C.3gi0 / 3 hours

D. 4 gi6 / 4 hours
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Chu’o’ng 2. Cung, cau va gizi can bﬁng — Chapter 2. Supply, demand and

the equilibrium price

Muc tiéu chwong — Chapter objectives

« Phan biét cau va luong cau, cung va lugng cung; néu luat cau, ludt cung va cac yéu to
lam dich chuyén ting duong.
Distinguish demand from quantity demanded and supply from quantity supplied; state the
laws of demand and supply and the factors that shift each curve.

« Cong ngang cau ca nhan thanh cau thi truong, cung doanh nghiép thanh cung thi
truong, ké ca khi dudng tong bi giy.
Add individual demands horizontally into market demand and firm supplies into market
supply, including the case of a kinked total curve.

* Tim gia va lugng can béng, muc du thira hodc thiéu hut tai mot murc gia cho trudce
bang ham tuyén tinh.
Find the equilibrium price and quantity, and the surplus or shortage at a given price, with
linear functions.

* Phéan tich thay doi trang thai can béng khi mot hoac cé hai duong dich chuyén, béng dd
thi va bang cong thirc tinh so sanh.
Analyse changes in equilibrium when one or both curves shifi, graphically and with
comparative-statics formulas.

« Tinh thang du tiéu dung, thang du san xuét, tong thing du va giai thich su thay d6i cua
chung.
Compute consumer surplus, producer surplus and total surplus, and explain how they
change.

2.1. CAu — Demand

Cau va lwgng cAu — Demand and quantity demanded

PHAI THUQC / MEMORISE — Céu la s lugng hang hda ma ngudi mua mudn mua va
¢6 kha ning mua tai mdi mire gia trong mot khoang thoi gian, khi cac yéu to khac khong
d6i. Cau 1a ca mot quan hé gitra gia va luong, thé hién bang biéu cau, duong cau hoic ham
cau. Lwong ciu 1a mot con sb: lwong ngudi mua mudn mua tai mét muc gia cu thé.

Demand is the quantity of a good that buyers are willing and able to buy at each price over a period,
other things being equal. Demand is a whole relationship between price and quantity, shown as a
demand schedule, a demand curve or a demand function. Quantity demanded is a single number: the
amount buyers want at one particular price.

Mudn mua ma khong c6 tién thi chwa thanh cau; cé tién ma khong mudn mua ciing
khong phai cau. Cau luén gan voi mot khoang thoi gian (ngdy, tuan, thang) va mot thi
trudng cu thé: “cau tra sira tai mot thanh phé trong mot tudn” moi 1a dai lugng do duogc.

Wanting a good without the money to pay is not demand, having the money without wanting the

good is not demand either. Demand always refers to a period (day, week, month) and a specific
market: “demand for milk tea in one city over one week” is a measurable quantity.
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Biéu ciu, dudng cAu, ham cAu — Demand schedule, demand curve and demand function
Biéu cau liét ké luong ciu ¢ timg murc gid. Bang dudi 13 biéu ciu tra sita trong mot tuan
tai mot thanh phd 16n; P tinh bang nghin déng/ly, Q bang nghin ly/tuan.

A demand schedule lists the quantity demanded at each price. The table below is the weekly

demand schedule for milk tea in a large city; P is in thousand VND per cup, Q in thousand cups
per week.

Gia P (nghin dong/ly)
Price P (thousand VND per cup) 20 23 30 33

Luong cau Q¢ (nghin ly/tuan)
Quantity demanded Q¢ (thousand cups ~ 800 700 600 500 400
per week)

MGdi lan gia ting 5 nghin ddng, lwong cau giam 100 nghin ly, nén quan hé 14 tuyén tinh
v6i hé s6 goc —100/5 = —20. Ham cau va ham cau ngugc tuong tng:
Each 5-thousand rise in price cuts quantity demanded by 100 thousand cups, so the relation is
linear with slope —100/5 = —20. The demand function and its inverse are:

Q!=1.200-20P & P=60-0Q/20 (2.1)

Dang tong quat cua ham cau tuyén tinh 1 Q¢ = a — bP véi a, b > 0. Trén d6 thi kinh té
hoc, gia dat ¢ truc tung, lwong ¢ truc hoanh, nén duong vé ra la dd thi ctia ham cau nguoc
P =a/b — Q/b. Gia a/b (& day 60) 1a gia chan trén: tr muc do trd 1€n khong ai mua.

The general linear demand function is Q¢ = a — bP with a, b > 0. In economics diagrams price

is on the vertical axis and quantity on the horizontal axis, so the line drawn is the inverse
demand P = a/b — Q/b. The price a/b (here 60) is the choke price: at or above it nobody buys.

Luét cadu — The law of demand

PHAI THUQC / MEMORISE — Luit cau: khi cac yéu té khac khong doi, gia ciia mot
hang hoa ting thi lugng cau hang héa d6 giam, va nguoc lai. Pudng cau doc xubng; trong
ham Q¢ =a — bP, hé s b > 0.

Law of demand: other things being equal, when the price of a good rises the quantity demanded falls,
and vice versa. The demand curve slopes downward, in Q¢ =a — bP, b > 0.

Ba 1y do dan t6i luat cau: (1) hiéu tng thay thé: gid tra sita ting lam tra sira dit hon
tuong ddi so v6i nude ép, ca phé, ngudi mua chuyén sang hang khéc; (2) hiéu ing thu
nhap: v6i cling so tién, gia cao lam sirc mua thyc té giam; (3) loi ich cdn bién giam dan:
ly thir ba trong tuan dem lai it loi ich hon ly thir nhat, nén ngudi mua chi mua thém khi
gia thap hon. Chuong 4 phan tich k¥ hai hi¢u ing dau.

Three reasons lie behind the law of demand: (1) the substitution effect: a higher milk-tea price
makes milk tea dearer relative to juice or coffee, so buyers switch, (2) the income effect: with
the same money, a higher price lowers real purchasing power; (3) diminishing marginal utility:
the third cup in a week gives less benefit than the first, so buyers take more only at a lower price.
Chapter 4 studies the first two effects in detail.
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Cic yéu t6 1am dich chuyén dwong cAu — Factors that shift the demand curve

Ham cau day du ghi luong ciu phu thudce vao gia ciia chinh hang hoa va cac yéu to ngoai
gia:

The full demand function makes quantity demanded depend on the good’s own price and on non-
price factors:

Qd =f(P,M, Py, T, E,N) (2.2)

Trong d6 M 1a thu nhap, P, 1a gia hang héa lién quan, T 1a thi hiéu, E 1a ky vong, N 1a 6
ngudi mua. Gia P thay ddi thi truot doc trén duodng ciu; mot trong nam yéu td con lai
thay d6i thi ca duong ciu dich chuyén.

Here M is income, P, the price of a related good, T tastes, E expectations and N the number of

buyers. A change in P moves along the demand curve; a change in any of the other five factors
shifts the whole curve.

DPuong
Yéu td Thay déi ciu Vi du

Factor Change Demand Example

curve

Thu nhip M, han . .. Luong ting, ciu vé xem phim tin
R _p‘ £ M téang Sang phai ] £1ang _ P o £
thong thuong ) . Higher wages raise demand for cinema
M rises Right .
Income M, normal good tickets
Thu nhap M, hang thtt 3 .. Luong tang, cdu mi géi gidm
£ P g M tang Sang trai ] £tang £018 .
cap ) Higher wages lower demand for instant
o M rises Left
Income M, inferior good noodles
Gi4 hang thay thé P, tang Sang phai  Thit heo dit 1én, ciu thit ga tang
Price of a substitute P, rises Right Dearer pork raises demand for chicken
Gia hang b6 sung P, tang Sang trai  Xang dat 1én, ciu xe may giam
Price of a complement P, rises Left Dearer petrol lowers demand for motorbikes
n Trao luu tra tréi cdy, cau tra sita truyén
A Ua chudng .. p . Y Y
Thi hicu T hon Sang phai  thong giam
Tastes T Right A fruit-tea craze lowers demand for classic
More popular .
milk tea
Dy kién gia A . oA "
. e £ .. DOn gao sap tang gia, hg gia dinh mua trix
Ky vong E sap tdng Sang phai i
i i . Rumours of dearer rice make households
Expectations E Price expected = Right
. stock up
to rise
Mua du lich, ciu phong khach san ¢ Da
SO ngudi mua N N ting Sang phai  Niang ting
Number of buyers N N rises Right Tourist season raises hotel demand in Da

chng
Hang théng thwong c6 cu ting khi thu nhdp ting; hang thir cip co cau giam khi thu
nhap ting. Hai hang 13 thay thé khi gia hang nay ting lam cau hang kia ting; 1a b6 sung
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khi gia hang nay ting 1am ciu hang kia giam. Trong ham cau tuyén tinh, dau cta hé s
dung trude P, cho biét quan hé: duong 1a thay thé, am 14 b sung.

A normal good has demand rising with income; an inferior good has demand falling as income
rises. Two goods are substitutes when a rise in the price of one raises demand for the other, and
complements when it lowers demand for the other. In a linear demand function the sign of the
coefficient on P, tells the relation: positive for substitutes, negative for complements.

Truwot doc dwong cau va dich chuyén dwong ciu — Movement along versus shift of the
demand curve

thu nhap tang: Dy — D,

cau giam: Dy — D,

40 oS

30 1

S o

N

Q (nghin ly/tuin)

Hinh 2.1. Thi truong tra sira: gia giam tir 40 xudng 30 13 truot doc A — B trén Do; thu nhap ting
lam duong cau dich sang D1, cau giam 1am duong cau dich sang Ds.
Figure 2.1. Milk-tea market: a price fall from 40 to 30 is the movement A — B along Do; higher income
shifts demand to D., a fall in demand shifts it to D:.

Tiéu chi Truot doc dwdng ciu Dich chuyén dwong ciu

Criterion Movement along the demand curve Shift of the demand curve

Yéu t6 ngoai gia thay di (M, P,, T,

Nguyén nhan Gié cua chinh hang hoa thay d6i E, N)

Cause The good’s own price changes A non-price factor changes (M, P,, T, E,
N)

Tén goi ding Luong cau ting/giam Cau tang/giam

Correct wording Quantity demanded rises/falls Demand rises/falls

Pi tir diém na diém kh PR 2 s
1t ciem nay sang diem Khac Ca duong chuyén sang trai hoac

Trén db thi trén cung mot dudng hai
On the diagram Move from one point to another on the P .
The whole curve moves left or right
same curve
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Tiéu chi Truot doc dwong ciu Dich chuyén dwong ciu

Criterion Movement along the demand curve Shift of the demand curve

T ham Q¢ = . o
rong ham Q°=a Thay gia tri P, a va b gilt nguyén Hg¢ s0 a thay doi (dich song song)

= Plug in a new P; a and b unchanged The intercept a changes (parallel shift)
In Q¢=a— bP

a: 1.200 — 1.450, moi murc gia déu
Vi du tra sita P: 40 — 30, Q%: 400 — 600 (A —  mua thém 250
Milk-tea example B) a: 1,200 — 1,450, 250 more at every

price

VI DU/ EXAMPLE — Thu nhap cta cu dan thanh phd ting, ham cau tra sita chuyén tir Q¢
=1.200 — 20P thanh Q¢ = 1.450 — 20P. Tai gi4 30, luong ciu ting tir 600 1én 850 nghin ly; tai
gia 40, tir 400 1én 650. Moi murc gia déu ting 250 nghin ly: duong cau dich song song sang
phai 250 don vi. Theo chiéu doc, tai cing luong Q ngudi mua sin 1ong tra cao hon 250/20 =
12,5 nghin dong (gia chan trén tir 60 1én 72,5).

Higher incomes change milk-tea demand from Q7= 1,200 — 20P to Q¢ = 1,450 — 20P. At a price of
30, quantity demanded rises from 600 to 850 thousand cups, at 40, from 400 to 650. Every price gains
250 thousand cups. the curve shifts right in parallel by 250 units. Vertically, buyers will pay 250/20 =
12.5 thousand VND more for the same Q (the choke price rises from 60 to 72.5).

LOI HAY GAP / COMMON MISTAKE — Viét “gi4 ting lam cau giam”. Gi4 cta chinh
hang hoa thay dbi chi 1am lwgng ciu thay di (truot doc); “cAu giam” danh cho truong hop ca
duong dich sang trai. L8i nay dan toi 1ap luan vong tron sai kiéu “cau ting = gia ting = cau
giam = gia giam”.

Writing “a higher price reduces demand”. A change in the good’s own price changes only the
quantity demanded (a movement along); “demand falls” is reserved for a lefiward shift of the whole
curve. This slip produces the false circular argument “demand rises = price rises = demand falls =
price falls”.

Ciu c4 nhan va cau thi trudng — Individual demand and market demand

PHAI THUQC / MEMORISE — Ciu thi trwomg 13 tong cau ciia moi nguoi mua: tai mi
mikc gid, cong luong cau cua timg nguoi. Trén dd thi d6 13 phép cdng theo chiéu ngang cac
dudng cau ca nhan. Vi n ngudi mua gidng nhau c6 ham ciu q = o — PP, cau thi truong Q =
no — nfpP.

Market demand is the sum over all buyers: at each price, add up every buyer’s quantity. On the
diagram this is the horizontal summation of individual demand curves. With n identical buyers each
with g = a — pP, market demand is Q = no. — nfP.

Q4(P) = qi(P) + q2(P) + ... + qn(P) (2.3)
Khi cdc nhom ngudi mua cé gid chan trén khac nhau, chi cong nhitng nhém con mua &
murc gia dang xét. Puong cau thi truong khi d6 giy tai gia chan trén cia nhom thi hai.
When buyer groups have different choke prices, add only the groups still buying at the price
considered. The market demand curve then kinks at the second group’s choke price.
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VI DU/ EXAMPLE — Cau vé xem phim budi t6i tai mot cum rap gém sinh vién qi = 120 —
2P (P < 60) va nguoi di lam gz = 80 — P (P < 80); P tinh bang nghin dong/vé, q bang trim
vé/ngay. Lap ham cdu thi trudng.

Evening cinema demand at a cinema cluster comes from students q: = 120 — 2P (P < 60) and workers

q> =80 — P (P <80); Pis in thousand VND per ticket, q in hundred tickets per day. Derive market
demand.

1. V6i 60 < P < 80: sinh vién khong mua (qi = 0), Q¢ =80 — P.
For 60 < P < 80: students do not buy (q: = 0), Q=80 — P.

2.V6i0<P<60: Q4= (120 —2P) + (80 — P) =200 — 3P.
For 0 <P <60: Q?= (120 — 2P) + (80 — P) = 200 — 3P.

3. Piém gay tai P = 60, Q = 20 (ca hai doan cho cuing gia tri: 80 — 60 = 200 — 180 = 20).
Tai P =40: qi =40, g2 = 40, Q¢ = 80 tram vé/ngay.
The kink is at P = 60, Q = 20 (both pieces agree: 80 — 60 = 200 — 180 = 20). At P = 40: q:
=40, g> = 40, Q¢ = 80 hundred tickets per day.

P

80

diém gay
60 ----

40 +40=280

40 I . i .......... \\:\ ................................................
i NN
! N
: AR
i \
1 \
i \
i \ d>
: \
5 S 5 .
20 80 120 200 Q (trim vé/ngay)

Hinh 2.2. Cong ngang hai dudng cu ca nhan: cau thi truong D tring d: khi P > 60 va giy tai
(205 60).
Figure 2.2. Horizontal summation of two individual demand curves: market demand D coincides with d:
for P> 60 and kinks at (20, 60).

LOI HAY GAP / COMMON MISTAKE — Cong hai ham cau ngugc P =60 — q/2 va P =
80 — q thanh P = 140 — 1,5q. D6 1a ¢fng doc (cOng gid), sai voi hang hoa thong thuong. Phai
viét ham theo dang Q = f(P) rdi cong lwong, va nhd xét timg khoang gia: ding 200 — 3P cho P
=70 s€ ra Q =—10, v nghia.

Adding the inverse demands P = 60 — q/2 and P = 80 — q into P = 140 — 1.5q. That is vertical
summation (adding prices), wrong for ordinary goods. Write each function as Q = f(P), add the
quantities, and check each price range: using 200 — 3P at P = 70 gives Q = —10, which is
meaningless.

Tai liéu nay dugc bién soan boi doi ngii ciia website: https://globalmarket.vin
Trang 38



Dé cuong on tap Kinh té hoc vi mé / Microeconomics Study Guide

2.2. Cung — Supply
Cung, lwgng cung va luat cung — Supply, quantity supplied and the law of supply

PHAI THUQC / MEMORISE — Cung 13 s6 luong hang héa ma ngudi ban mudn ban va
¢6 kha niing ban tai mdi mire gia trong mot khoang thoi gian, khi cac yéu t6 khac khong doi.
Lwong cung 13 lugng ngudi ban muén ban tai mot mirc gia cu thé. Luat cung: cac yéu td
khac khong dbi, gia ting thi lugng cung ting; duong cung dbc 1én, ham tuyén tinh Q° = ¢ + dP
c6d>0.

Supply is the quantity sellers are willing and able to sell at each price over a period, other things
being equal. Quantity supplied is the amount sellers offer at one particular price. Law of supply:
other things being equal, a higher price raises quantity supplied; the supply curve slopes upward, and
the linear function Q° = ¢ + dP has d > 0.

Gi4 cao hon bu dugc chi phi can bién cao hon ctia nhitng don vi san xuét thém (chuong 6
va 7 ching minh duong cung cia doanh nghiép canh tranh 1a mot phan duong MC), dong
thoi thu hit thém nguoi ban vao thi trudng. Vi tra sita, biéu cung trong tuan nhu sau:

A higher price covers the higher marginal cost of extra units (chapters 6 and 7 show that a

competitive firm’s supply curve is part of its MC curve) and draws more sellers into the market.
For milk tea the weekly supply schedule is:

Gia P (nghin dong/ly)
Price P (thousand VND per cup) 20 23 30 33

Luong cung Qs (nghin ly/tuén)
Quantity supplied Q* (thousand cups 300 450 600 750 900
per week)

Qs=-300+30P & P=10+Q/30 (2.4)
Heé sb tu do am (—300) nghia 1a dudi gia 10 nghin dong/ly khong quan nao chiu ban; 10 1a
gia thap nhit cia cung, diém duong cung cham tryc tung.
The negative intercept (—300) means no shop sells below 10 thousand VND per cup; 10 is the

minimum supply price, where the supply curve meets the vertical axis.

Cac yéu t6 1am dich chuyén dwdng cung — Factors that shift the supply curve

Duong
Yéu td Thay déi cung Vi du

Factor Change Supply Example

curve

Gia duong, stra bdt tang, cung tra sira

S S . Sang trai }
Gié dau vao Téng (lén%[rén) giam
Input prices Rise Dearer sugar and milk powder cut milk-
Left (up)
tea supply
Cong nghé Cai tién Sang phai M4y sy méi, cung ca phé nhan ting
Technology Improves Right New dryers raise green-coffee supply
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Puong
Yéu td Thay déi cung Vi du
Factor Change Supply Example
curve

Thué ting / tro
Thué, trg cip chp ting Trai/phai  Chwong 3 phén tich chi tiét
Taxes, subsidies Tax up / subsidy  Lefi / right Analysed in chapter 3

up

: . Dulngidsip .. Nong dan giit ca phé cho gi4
Ky vong cua nguoi ban  ting Sang trai
Sellers’ expectations Price expected to  Left Fa.rmers hold coffee back for a better
. price

rise
S6 nguoi ban Tang Sang phai  Thém chudi tra sira mé cira hang
Number of sellers Rises Right New milk-tea chains open outlets

Han han ¢ Tay Nguyén, cung ca phé
Diéu kién tu nhién Han hén, bdo  Sangtrai  giam
Natural conditions Drought, storms | Left Central Highlands drought cuts coffee
supply

Gi4 hang san xuat cing Sau riéng gia cao, néong dan chit ca
ngudn lyc Tang Sang trai phé trong sau riéng
Price of an alternative Rises Left Pricey durian leads farmers to replace

output

coffee

Dich chuyén theo chiéu doc khi chi phi thay d0i — Vertical shifts when costs change

Chi phi mdi ly ting thém ¢ nghin dong thi ngudi ban doi gia cao hon ¢ cho cling mot
luong: dudng cung dich 1én trén dung c. Cach viét dung 1a cong ¢ vao ham cung ngwore,
sau d6 moi doi vé dang Q.

If cost per cup rises by c thousand VND, sellers ask ¢ more for the same quantity: the supply

curve shifts up by exactly c. The right way is to add c to the inverse supply function, then convert
back to the Q° form.

VI DU/ EXAMPLE — Gi4 dudng va sita bot ting lam chi phi mdi ly tra sita ting 5 nghin
d6ng. Tim ham cung m&i.

Dearer sugar and milk powder raise the cost of each cup of milk tea by 5 thousand VND. Find the new
supply function.

1. Ham cung nguoc cii P = 10 + Q/30; ham mai P = 15 + Q/30.
Old inverse supply P = 10 + Q/30; new P = 15 + Q/30.

2. B6i vé dang thuan: Q = 30(P — 15) = —450 + 30P. Tai gia 30, lugng cung giam tir 600
xubng 450.
Convert back: Q = 30(P — 15) = —450 + 30P. At a price of 30, quantity supplied falls from
600 to 450.
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3. Puong cung dich 1én 5 theo chiéu doc, twong duong dich sang trai 30 x 5 = 150 theo
chiéu ngang. Cung luong 600, ngudi ban nay doi 35 thay vi 30.
The supply curve shifts up by 5 vertically, equivalent to 30 x 5 = 150 to the left horizontally.
For the same 600, sellers now ask 35 instead of 30.

P

dich ngang: 30 x 5 =150
dich doc: +5 nghin ddng/ly

450 600 Q (nghin ly/tudn)

Hinh 2.3. Chi phi ting 5 nghin dong/ly: So dich 1én thanh S:; tai gia 30 luong cung giam tir 600
(C) xudng 450 (C").
Figure 2.3. A cost rise of 5 thousand VND per cup: So shifts up to Si; at a price of 30 quantity supplied
falls from 600 (C) to 450 (C").

LOI HAY GAP / COMMON MISTAKE — Chi phi ting 5 nghin dong/ly rdi viét Qs =
—300 + 30P — 5 hodc Q= —300 + 30(P + 5). Ca hai déu sai: cach tht nhat trir 5 ly chir khong
phai 5 nghin dong; cach thir hai lam duong cung dich sang phai. Thay P bang P — 5 trong
ham thuén (trc cong 5 vao ham nguoc): Q°=-300 + 30(P — 5).

Writing Q* = =300 + 30P — 5 or Q° = =300 + 30(P + 5) after a cost rise of 5 thousand VND per cup.

Both are wrong: the first subtracts 5 cups, not 5 thousand VND; the second shifis supply to the right.
Replace P by P — 5 in the direct function (that is, add 5 to the inverse): Q5= =300 + 30(P — 5).

Cung ciia doanh nghiép va cung thi trwedng — Firm supply and market supply

Cung thi truong ciing 13 tong theo chiéu ngang. Doanh nghiép nio co6 gia thap nhat cua
cung cao hon murc gid dang xét thi khong tham gia, nén dudng cung thi truong cé thé
gay.

Market supply is also a horizontal sum. A firm whose minimum supply price exceeds the price
considered does not take part, so the market supply curve may kink.

Vi DU/ EXAMPLE — Hai viing trong thanh long cung cho cho ddu mdi: ving 1 ¢6 qi = 4P
—20 (P> 5), ving 2 ¢6 g2 = 2P — 20 (P > 10); P nghin dong/kg, q tAn/ngdy. V6i 5 <P < 10
chi vung 1 ban: Qs =4P — 20. V41 P > 10: Qs = 6P — 40. Buong cung gay tai P = 10, Q = 20;
tai P=15: q1 =40, g2 = 10, Qs = 50.

Two dragon-fruit areas supply a wholesale market: area 1 has q: = 4P — 20 (P = 5), area 2 has q: =
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2P — 20 (P > 10), P in thousand VND per kg, q in tonnes per day. For 5 <P < 10 only area I sells: Q¢
=4P — 20. For P> 10: Q5= 6P — 40. The supply curve kinks at P =10, Q = 20; at P = 15: q: = 40,
q: =10, Qs = 50.

Gia P
-
0 12 20 40 60

q = 4P —20
G2 = 2P — 20 (P > 10) 0 0 0 10 20
Q=qi+q 0 12 20 50 80

2.3. Can bﬁng thi trweomg — Market equilibrium

PHAI THUQC / MEMORISE — Céan bang thi trwong 13 trang thai luong ciu bang luong
cung. Mrc gid tai d6 13 gia can bang Po, luong tuong tmg 12 lwgng can bing Qo; trén do thi
1a giao diém E cua dudng cau va dudng cung. Tai Po khong ¢ ap luc 1am gia thay doi.
Market equilibrium is the state in which quantity demanded equals quantity supplied. The price there
is the equilibrium price Po and the matching quantity is the equilibrium quantity Qo, on the diagram

it is the intersection E of the demand and supply curves. At Po there is no pressure for the price to
change.

Véi cau Q! = a — bP va cung Qs = ¢ + dP, dat Q! = Q~:
With demand Q¢ = a — bP and supply Q° = ¢ + dP, set Q¢ = Q%

a—bP=c+dP = Po=(a—c)/(b+d), Qo= (ad+bc)/(b+d) (2.5)

Vi DU / EXAMPLE — Thi truong tra stra: Q¢ =1.200 — 20P, Q*=—-300 + 30P. Tim can
béng.
Milk-tea market: Q7= 1,200 — 20P, Qs = —300 + 30P. Find the equilibrium.

1. 1.200 — 20P = =300 + 30P = 50P = 1.500 = Po = 30 nghin dong/ly.
1,200 — 20P = =300 + 30P = 50P = 1,500 = Po = 30 thousand VND per cup.
2. Qo= 1.200 — 20 x 30 = 600 nghin ly/tuan; kiém bang ham cung: —300 + 900 = 600.

Qo = 1,200 — 20 *x 30 = 600 thousand cups per week, check with supply: —300 + 900 =
600.

3. Kiém bang (2.5): Po = (1.200 + 300)/(20 + 30) = 30; Qo = (1.200 x 30 + 20 x
(—=300))/50 = 30.000/50 = 600. Hai biéu cau, cung & muc 2.1-2.2 ciing cho luong
bang nhau (600) dung tai gia 30.

Check with (2.5): Po = (1,200 + 300)/(20 + 30) = 30; Qo = (1,200 % 30 + 20 % (—300))/50

= 30,000/50 = 600. The schedules in sections 2.1-2.2 also match (600) exactly at a price of
30.
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Dur thira, thiéu hut va co ché diéu chinh — Surplus, shortage and the adjustment
mechanism

PHAI THUQC / MEMORISE — Khi P > Po: Qs> Q¢, thi trudng du thira (du cung) mot
lwong Qs — Q%; ngudi ban é hang, ha gia. Khi P < Po: Q¢ > Q, thi trudng thiéu hut (du ciu)
mot luong Q¢ — Q%; ngudi mua tranh nhau, gia bi ddy 1én. Luong giao dich thuc té & muc gia
khong can bang 1a min(Q¢, Q).

When P > Po: Q5> Q7 and the market has a surplus (excess supply) of Q° — Q% unsold stock makes
sellers cut prices. When P < Po: Q> O and there is a shortage (excess demand) of Q¢ — O°; buyers
compete and bid the price up. The quantity actually traded at a non-equilibrium price is min(Q% Q9.

P > Po: du thira= Qs — Q4; P < Po: thi€u hut=Qd — Qs (2.6)

Vi DU / EXAMPLE — Trén thi trudng tra sira, tai P =40: Q¢ = 1.200 — 800 = 400, Qs =
=300 + 1.200 =900, du thtra 500 nghin ly/tuﬁn, chi ban dugc 400. Tai P =20: Q4= 800, Qs =
300, thiéu hut 500 nghin ly/tuin, chi ban duoc 300. Véi ham tuyén tinh, mirc chénh ti 18 véi
khoang cach téi gia can bang: (b + d)[P — Po| = 50 x 10 = 500.

In the milk-tea market at P = 40: Q¢ = 1,200 — 800 = 400, Q° = =300 + 1,200 = 900, a surplus of
500 thousand cups a week, of which only 400 are sold. At P = 20: Q¢ = 800, Q¢ = 300, a shortage of

500 thousand cups, only 300 sold. With linear functions the gap is proportional to the distance from
the equilibrium price: (b + d)|P — Po| = 50 x 10 = 500.

du thtra 500

20 >
/ thiéu hyt 5p0 \

300 400 600 Q (nghin ly/tuan)

Hinh 2.4. Can bang thi truong tra sira tai E (600; 30); gia 40 gy du thira 500, gia 20 gy thiéu

hut 500.
Figure 2.4. Milk-tea equilibrium at E (600, 30); a price of 40 creates a surplus of 500, a price of 20 a
shortage of 500.
Tiéu chi Du thira Thiéu hut
Criterion Surplus Shortage
V1.tr1 gla. . P> P P <Py
Price position
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Tiéu chi Du thira Thiéu hut
Criterion Surplus Shortage

Quan h¢ luong

s > (Qd d > (s
Quantities @>Q Q>Q
Tén khac Du cung Du ciu
Other name Excess supply Excess demand
Luong giao dich Q! (nguoi mua quyét dinh) Qs (nguoi ban quyét dinh)
Quantity traded Q7 (buyers decide) O (sellers decide)
Ap luc gia Gidm Tang
Price pressure Downward Upward

Xép hang, hét hang, ban lai gia
cao
Queues, sell-outs, resale at a

Hang ton kho, khuyén mai xa
hang

Unsold stock, clearance sales

Dau hiéu thyc té
Real-world sign

premium

LOI HAY GAP / COMMON MISTAKE — Poc “du thira” thanh “ngudi tiéu ding mua
du”. Du thira 13 lvong ngwdi ban mudn ban ma khong ban dugc; lugng mua thyc té lac d6
bang Q¢, nhé hon Qo. Twong tu, khi thiéu hut, lwong giao dich bang Qs chir khong phai Q.
Reading “surplus” as “consumers buy too much”. A surplus is the amount sellers want to sell but
cannot; actual purchases then equal Q% which is below Qo. Likewise in a shortage the traded quantity

is Os, not Q°

2.4. Thay doi trang thai can bz"mg — Changes in equilibrium

Quy trinh ba budc — A three-step procedure

1. Xac dinh sy kién tac dong 1én cau, 1én cung hay 1én ca hai (mot su kién co thé tac
dong 1én hai duong).
Decide whether the event affects demand, supply or both (one event can affect both curves).

2. Xac dinh huéng dich chuyén: sang phai (ting) hay sang trai (giam).
Decide the direction of the shift: right (increase) or left (decrease).

3. So sanh cin bang méi v6i can bang cii trén do thi hodc bang cong thire (2.7)—(2.8).
Compare the new equilibrium with the old one on the diagram or with formulas (2.7)—(2.8).

Puwong cau dich chuyén — A shift in demand

Cau tang, cung khong doi: tai gia cii xuat hién thiéu hut, gia ting; nguoi ban truot doc 1én
trén duong cung. Két qua: gia va lugng cin bang cung ting. Cu giam thi ca hai cing
giam.

Demand rises, supply unchanged: a shortage appears at the old price and the price rises; sellers

move up along the supply curve. Result: equilibrium price and quantity both rise. A fall in
demand lowers both.

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 44



Dé cuong on tap Kinh té hoc vi mé / Microeconomics Study Guide

Vi DU/ EXAMPLE — Ciu tra sita ting tir Q¢ = 1.200 — 20P 1én Q¢ = 1.450 — 20P, cung Q°
=—=300 + 30P gilt nguyén.

Milk-tea demand rises from Q= 1,200 — 20P to Q¢ = 1,450 — 20P; supply Qs = —300 + 30P is
unchanged.

1. Tai gia cti 30: Q¢ =850, Q* =600, thiéu hut 250.
At the old price of 30: Q¢ = 850, Q¢ = 600, a shortage of 250.
2. Can bang méi: 1.450 — 20P = —300 + 30P = P: = 35; Q: = 750 nghin ly/tuan.
New equilibrium: 1,450 — 20P = =300 + 30P = P; = 35; Q: = 750 thousand cups a week.
3. Gia tang 5, lugng ting 150. Lugng ting it hon muc dich chuyén 250 ctia duong ciu,
vi gia cao hon lam nguoi mua trugt doc 1€n trén duong cau moi, bt 100.
The price rises by 5 and quantity by 150. Quantity rises by less than the 250 shift in demand,
because the higher price moves buyers up the new demand curve, removing 100.

P

e
30 ommmmmmmmm oo

S

D
(=)

750 Q (nghin ly/tudn)

Hinh 2.5. Ciu tra sita ting: Do dich sang D1, can bang chuyén tir Eo (600; 30) sang E: (750; 35).
Figure 2.5. Milk-tea demand rises: Do shifts to D: and equilibrium moves from Eo (600, 30) to E:i (750,
35).

Puwong cung dich chuyén — A shift in supply

Cung giam, cau khong doi: tai gia cii thiéu hut, gia ting, ngudi mua truot doc 1én trén
duong cau. Két qua: gia ting, luong giam. Cung ting thi gia giam, luong tang: gia va
luong di ngwge chiéu nhau.

Supply falls, demand unchanged: a shortage at the old price, the price rises and buyers move up

along the demand curve. Result: the price rises and quantity falls. A rise in supply lowers the
price and raises quantity: price and quantity move in opposite directions.

Vi DU/ EXAMPLE — Thi truong ca phé nhan tai Dak Lak c6 Q¢ = 360 — 2P, Q° = —40 +
2P (P nghin dong/kg, Q nghin tan/vy). Han han lam cung giam con Q° = —120 + 2P. So sanh
hai trang thai c4n bang.
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The green-coffee market in Pdk Lik has Q7 = 360 — 2P, O = —40 + 2P (P in thousand VND per kg,
Q in thousand tonnes per crop). Drought cuts supply to Q° = —120 + 2P. Compare the two equilibria.

1. Trudce han han: 360 — 2P =—40 + 2P = Po =100, Qo = 160.
Before the drought: 360 — 2P = —40 + 2P = Po = 100, Qo = 160.

2. Sau han han: 360 — 2P =—-120 + 2P = P, =120, Q: = 120.
After the drought: 360 — 2P = —120 + 2P = P, = 120, Q: = 120.

3. Puong cung dich trai 80 nghin tin (twong duong dich 1én 40 nghin dong/kg). Gia ting
20 nghin dong/kg, lugng giam 40 nghin tdn. Doanh thu ctia ngudi ban: 100 x 160 =
16.000 ty dong trude, 120 x 120 = 14.400 ty dong sau.

The supply curve shifts left by 80 thousand tonnes (equivalently up by 40 thousand VND per
kg). The price rises by 20 thousand VND per kg and quantity falls by 40 thousand tonnes.
Sellers’ revenue: 100 x 160 = 16,000 billion VND before, 120 x 120 = 14,400 billion VND
after.

120 160 Q (nghin tén)

Hinh 2.6. Han hén 1am cung ca phé giam: So dich sang Si, gia tang tir 100 1€n 120, lugng gidam
tir 160 xudng 120.
Figure 2.6. Drought cuts coffee supply. So shifts to Si, the price rises from 100 to 120 and quantity falls
from 160 to 120.

Ci hai dwong cung dich chuyén — Both curves shift
Khi cdu va cung cung dich chuyén, mot trong hai bién (gia hodc lugng) c6 hudng xac
dinh, bién con lai phu thudc do 16n tuong ddi cua hai cu sdc.

When demand and supply both shift, one of the two variables (price or quantity) has a definite
direction and the other depends on the relative size of the two shocks.

Cau Cung Gi4 cin bang Lwong cin bing
Demand Supply Equilibrium price Equilibrium quantity

Tang Tang Khoéng xac dinh Tang

Rises Rises Indeterminate Rises
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Cau Cung Gi4 cin bang Lwong cin biang
Demand Supply Equilibrium price Equilibrium quantity

Gidm Gidm Khoéng xac dinh Gidm

Falls Falls Indeterminate Falls

Tang Gidm Tang Khoéng xac dinh
Rises Falls Rises Indeterminate
Gidm Tang Gidm Khoéng xac dinh
Falls Rises Falls Indeterminate

V61 ham tuyén tinh dich song song (a ddi mot lugng Aa, ¢ ddi mot lugng Ac), léy hiéu
hai lan cong thuc (2.5):

With parallel shifts of linear functions (a changes by Aa, ¢ by Ac), taking differences of (2.5)
gives.

APg= (Aa—Ac)/(b+d) (2.7)
AQo = (d-Aa + b-Ac)/(b + d) (2.8)

Chi cau dich (Ac = 0): APo va AQo ciing diu v6i Aa. Chi cung dich (Aa = 0): APo nguoc
dau, AQo cung dau véi Ac. Vi du tra sita: Aa = 250 = APo = 250/50 = 5, AQo = 30 x
250/50 = 150, khop két qua trén.

Demand shift only (Ac = 0): APo and AQo have the sign of Aa. Supply shift only (da = 0): APo
has the opposite sign and AQo the same sign as Ac. Milk-tea example: Aa = 250 = APo = 250/50
=5, 400 = 30 x 250/50 = 150, matching the result above.

VI DU/ EXAMPLE — Xoai chinh vy tai chg dau méi: Q¢ = 300 — 5P, Qs = —60 + 4P (P
nghin dong/kg, Q tan/ngdy). Vao vu, cau ting thanh Q¢ = 350 — 5P (thoi tiét ndng, nhu cau
lam sinh t6 ting) va cung ting thanh Qs = 35 + 4P.

Mangoes at a wholesale market in season: Q¢ = 300 — 5P, Qs = —60 + 4P (P in thousand VND per
kg, Q in tonnes per day). In season, demand rises to Q¢ = 350 — 5P (hot weather, more smoothies)
and supply rises to Q° = 35 + 4P.

1. Ban dau: 300 — 5P = —60 + 4P = 9P = 360 = Po = 40, Qo = 100.
Initially: 300 — 5P = —60 + 4P = 9P = 360 = Po = 40, Qo = 100.

2. Sau dich chuyén: 350 — 5P =35+ 4P = 9P =315 = P, =35, Q: = 175.
After the shifts: 350 — 5P =35 + 4P = 9P =315 =P, =35, Q: = 175.

3. Kiém (2.7)—(2.8) v6i Aa =50, Ac =95, b =75, d =4: APo = (50 — 95)/9 = —5; AQo = (4
x 50 + 5 x 95)/9 = 675/9 = 75. Cung ting manh hon ciu nén gia giam.

Check (2.7)~(2.8) with Aa = 50, Ac = 95, b = 5, d = 4: APs = (50 — 95)/9 = —5; AQo = (4 X
50+ 5 x95)/9=675/9 =75. Supply grows more than demand, so the price falls.

4. Néu ciu ting manh hon, Q¢ =440 — 5P (Aa = 140): 440 — 5P =35+ 4P =P =45,Q
=215. Gia lai tang 5; lwong van ting. Hai kich ban khac nhau & huéng cua gid, cung
hudng cua lugng.

If demand grows more, Q7 = 440 — 5P (da = 140): 440 — 5P =35+ 4P =P =45, 0 =
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215. The price now rises by 5; quantity still rises. The two scenarios differ in the direction of
the price, not of quantity.

P

40 1
35 1

Q (ta?'m/ngéy)

Hinh 2.7. Ciu va cung xo0ai cung ting, cung ting nhidu hon: lwong ting tir 100 1én 175, gia giam
tir 40 xudng 35.
Figure 2.7. Mango demand and supply both rise, supply by more: quantity rises from 100 to 175 and the
price falls from 40 to 35.

LOI HAY GAP / COMMON MISTAKE — Khi hai dudng cing dich chuyén, két luan chéc
chén ca gia 1an lugng. Mot d6 thi v& tiy v chi minh hoa mét kich ban; cau tra 161 dang phai
ghi “khong xéc dinh, tiry d6 16n cta hai ¢t sb¢” cho bién con lai, hodc tinh bang (2.7)—(2.8)
khi c6 s6 liéu.

Drawing firm conclusions about both price and quantity when both curves shifi. One fireely drawn
diagram shows only one scenario; the correct answer states “indeterminate, depends on the sizes of
the two shocks” for the other variable, or computes it with (2.7)—(2.8) when numbers are given.

LOI HAY GAP / COMMON MISTAKE — Cho ring cung ting thi “gia giam, rdi cau ting,
roi gi4 ting lai”. Gia giam lam lweng céu ting (truot doc), duong cau khong dich. Mdi cu sbc
chi dich duong ma né tac dong truc tiép.

Arguing that a rise in supply means “the price falls, then demand rises, then the price rises again”. A
lower price raises quantity demanded (a movement along); the demand curve does not shift. Each
shock shifts only the curve it acts on directly.

2.5. Thing du tiéu dung, thing dw sin xuit va tong thing duw — Consumer

surplus, producer surplus and total surplus
Gi4 sin long tra va thing dw tiéu dung — Willingness to pay and consumer surplus

PHAI THUQC / MEMORISE — Gia siin 1ong tra 13 mic gia cao nhit ngudi mua chip
nhan tra cho mot don vi hang. Thing dw tiéu dung (CS) 13 tong chénh léch giita gia sin long
trd va gia thuc tra, cong trén moi don vi dugc mua. Trén dd thi, CS 1a dién tich ndm duéi
dudng cau va trén dudng gia, tir 0 toi lugng mua.
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Willingness to pay is the highest price a buyer will pay for a unit. Consumer surplus (CS) is the sum
of the gaps between willingness to pay and the price actually paid, over all units bought. On the
diagram CS is the area below the demand curve and above the price line, from 0 to the quantity
bought.

VI DU/ EXAMPLE — Nim khan gia c6 gi4 san 1ong tra cho mot vé xem dém nhac: An
900, Binh 700, Chi 600, Dling 450, Ha 300 (nghin déng). Tinh CS ¢ gia vé 500 va 400.

Five fans have the following willingness to pay for a concert ticket: An 900, Binh 700, Chi 600, Diing
450, Ha 300 (thousand VND). Compute CS at ticket prices of 500 and 400.

Ngwoi mua Gia sin long tra CS khi P =500 CS khi P =400
Buyer Willingness to pay CSatP =500 CSatP=400

An 900 400 500
Binh 700 200 300
Chi 600 100 200
- Khong mua
Ding = Does not buy =
. Khong mua Khong mua
Ha 300 Does not buy Does not buy
Tong 1.050
Total 700 1,050

Gia giam 100 lam CS ting 350: ba ngudi mua cii moi ngudi duoc thém 100 (300), cong
thém 50 cta Diing, ngudi moi tham gia thi trudng. Hai phan nay tuong tng v6i hinh chir
nhat va tam giac nho khi tinh bang dién tich.

A price cut of 100 raises CS by 350: the three existing buyers gain 100 each (300) plus 50 for

Diing, who enters the market. These two parts correspond to the rectangle and the small triangle
when computed as areas.

Thang dw san xuat — Producer surplus

PHAI THUQC / MEMORISE — Thiing du san xuit (PS) 13 tong chénh 1éch giita gia
ngudi ban nhan dugc va gia thap nhat ho chap nhan ban (chi phi can bién ciia don vi do).
Trén d6 thi, PS 1a dién tich ndm trén duong cung va dudi duong gia. Téng thing dw TS = CS
+ PS do phﬁn lgi ich ma thi trudng tao ra cho ca hai bén.

Producer surplus (PS) is the sum of the gaps between the price sellers receive and the lowest price
they would accept (the marginal cost of each unit). On the diagram PS is the area above the supply

curve and below the price line. Total surplus TS = CS + PS measures the gains the market creates for
both sides.

Véi dudng thang, cac ving nay 1a tam gidc. Goi Prmax 14 gia chin trén cia cau, P, 13 gid
thap nhat cta cung:

With straight lines these areas are triangles. Let Pya. be the demand choke price and P, the
minimum supply price:
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CS=1% (Pmax - PO) QO (29)
PS =17 (PO - Pmin) QO (210)
TS = CS + PS = % (Pmax — Pmin) Qo (2.11)

Puong ciu, dudng cung khong phai duong thang thi CS bang tich phan cta P4(Q) tir 0
dén Qo trir PoQo, PS bang PoQo trir tich phan ctia P5(Q) tir 0 dén Qo, trong d6 P4, P 13 ham
ciu nguoc va ham cung nguoc.
When the curves are not straight lines, CS is the integral of P4 Q) from 0 to Qo minus PoQo and

PS is PoQo minus the integral of P5(Q) from 0 to Qo, where P? and P+ are the inverse demand and
inverse supply functions.

Vi DU / EXAMPLE — Thi truong tra sita: Prax = 60, Pmin = 10, Po =30, Qo = 600. CS =" x
30 x 600 =9.000; PS =2 x 20 x 600 = 6.000; TS = 15.000 tri¢u dé)ng/tu?ln (nghin déng/ly X
nghin ly = triéu dong). Kiém (2.11): 4 x 50 x 600 = 15.000.

Milk-tea market: Pyax = 60, Puin = 10, Po = 30, Qo = 600. CS = % x 30 x 600 = 9,000; PS =% x 20
x 600 = 6,000, TS = 15,000 million VND per week (thousand VND per cup x thousand cups =
million VND). Check (2.11): %2 x 50 % 600 = 15,000.

60

CS =9.000

K

PS =6.000

10

600 Q (nghin ly/tuin)

Hinh 2.8. Thing du tiéu dung (ving xanh) va thang du san xuét (viing cam) trén thi truong tra
stra, tri€éu d@)ng/tuén.

Figure 2.8. Consumer surplus (blue area) and producer surplus (orange area) in the milk-tea market,
million VND per week.

Vi DU / EXAMPLE — Han hén trén thi truong ca phé (muc 2.4): Pmax = 180. Trudc: CS = %
x 80 x 160 = 6.400, PS =2 x (100 — 20) x 160 = 6.400 ty déng. Sau: CS =" x 60 x 120 =
3.600; Ppin tang 1€n 60, PS = %2 x (120 — 60) x 120 = 3.600. TS gidm tur 12.800 Xuéng 7.200
ty dong: ct séc cung lam ca hai bén thiét.

Drought in the coffee market (section 2.4): P = 180. Before: CS =% x 80 x 160 = 6,400, PS =
x (100 — 20) x 160 = 6,400 billion VND. After: CS = 7> x 60 x 120 = 3,600, Py, rises to 60, PS =/
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X (120 — 60) x 120 = 3,600. TS falls from 12,800 to 7,200 billion VND: the supply shock hurts both
sides.

Tong thing du 16n nhit tai cAn bing canh tranh — Toral surplus is largest at the
competitive equilibrium

Véi mdi don vi Q < Qo, gia san 10ng tra (trén dudng ciu) cao hon chi phi can bién (trén
duong cung): ban thém don vi d6 lam TS tang. Vi Q > Qo thi nguoc lai. Vi vay TS dat
16n nhat dang tai Qo, giao dich dimg & d6 thi khong con phéan loi ndo bi bo phi. Chuong 3
ding két qua nay dé do phan mat khong khi Chinh phu dit gia trin, gia san hodc danh
thué.

For each unit Q < Qo, willingness to pay (on the demand curve) exceeds marginal cost (on the
supply curve): trading that unit raises TS. For Q > Qo the reverse holds. Hence TS is largest
exactly at Qo, and stopping trade there wastes no gains. Chapter 3 uses this result to measure the
deadweight loss of price ceilings, price floors and taxes.

LOI HAY GAP / COMMON MISTAKE — Tinh CS béng Po x Qo hoidc quén hé sb . Po x
Qo 14 56 tién ngudi mua tra (doanh thu ctia ngudi ban), khong phai thang du. Mot 16i khac: lay
gi4 chin trén cia dwong céu cii khi cau da dich chuyén; mdi 1an dich chuyén phai tinh lai
Pmax hOflC Pmin.

Computing CS as Po % Qo or forgetting the factor %. Po x Qo is what buyers pay (sellers’ revenue),
not a surplus. Another slip: using the choke price of the old demand curve after demand has shifted;

every shift requires recomputing Pa: OF Ppin.

2.6. Giai bai toan cung — cau bﬁng ham tuyén tinh — Solving supply-and-demand

problems with linear functions

Lap ham tir hai diém — Deriving a function from two points

Pé thudng cho hai cip (gia, lugng). Vi Q = a — bP: b = —AQ/AP, sau d6 a = Qi + bP.
Véi ham cung Q =c + dP: d = AQ/AP, ¢ = Q1 — dP..

Problems often give two (price, quantity) pairs. For Q = a — bP: b = —AQ/AP, then a = Q: +
bP;. For supply Q =c + dP:d = AQ/AP, ¢ = Q1 — dP..

Vi DU/ EXAMPLE — Mot cong ty cap nudc sach cho khu cong nghiép ghi nhéan: gia 12
nghin déng/m? thi cac nha may dung 46 nghin m3/ngay, gia 16 thi dung 38 nghin m*/ngay.
Lap ham cau.

A water company serving an industrial park observes: at 12 thousand VND per m? the factories use 46

thousand m? a day, at 16 they use 38 thousand m?. Derive the demand function.

1.b=—(38—46)/(16 — 12) =2.
b=—-38—-46)/(16—12) =2.

2.a=46+2 x 12 =70. Haim cau Q! = 70 — 2P; kiém diém thu hai: 70 — 32 = 38,
a=46+2x12=70. Demand Q= 70 — 2P; check the second point: 70 — 32 = 38.
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Ham cau c6 bién thu nhap va gia hang lién quan — Demand with income and related-
good prices

VI DU/ EXAMPLE — Cau thit heo tai mot thanh phd: Q¢ = 120 — 2P + 0,5P, + 4M, trong
d6 P 1a gi4 thit heo, P, 12 gi4 thit ga (nghin dong/kg), M thu nhap binh quan (triéu
ddng/thang), Q nghin tin/thang. Cung Q"= —50 + P. Ban dau P, = 60, M = 10.

Pork demand in a city: Q¢ =120 — 2P + 0.5P, + 4M, where P is the pork price, P, the chicken price
(thousand VND per kg), M average income (million VND per month), Q in thousand tonnes per
month. Supply Qs = —50 + P. Initially P, = 60, M = 10.

1. Thay s6: Q4 =120 — 2P + 30 + 40 = 190 — 2P. Can béng: 190 -2P=-50+P = Po=
80, Qo = 30.
Substitute: Q4= 120 — 2P + 30 + 40 = 190 — 2P. Equilibrium: 190 — 2P = =50 + P = Po
=80, Qo = 30.

2. Hé s6 cua P, duong (0,5): thit ga 1a hang thay thé; hé s6 ciia M dwong (4): thit heo 13
hang thong thuong.
The coefficient on P, is positive (0.5). chicken is a substitute; the coefficient on M is positive
(4): pork is a normal good.

3. Thunhdp tang lén M =13: atdng4 x3=12,Q¢=202 -2P =3P =252=P=84,Q
=34.Kiém (2.7): AP=12/3=4,AQ =1 x 12/3 =4.
Income rises to M = 13: arisesby 4 x3 =12, Q?=202 - 2P =3P =252 2P =684, 0 =
34. Check (2.7): AP = 12/3 =4, 40 =1 x 12/3 = 4.

4. Néu thay vao d6 gia thit ga giam con 48 (M = 10): a giam 0,5 x 12 =6, Q¢ = 184 — 2P

= P =178, Q=28. Garé hon kéo mot phén nguoi mua khéi thit heo, cau thit heo dich

trai.

If instead the chicken price falls to 48 (M = 10): a falls by 0.5 x 12 =6, Q¢ =184 — 2P =P

=78, Q = 28. Cheaper chicken draws some buyers away from pork, shifting pork demand
left.

Quy trinh gidi m§t bai cung — cAu — Procedure for a supply-and-demand problem

1. Pua hai ham vé cing dang Q = f(P); thay moi bién ngoai gia bang sd dé con mot bién
P.
Put both functions in the form Q = f(P), substitute all non-price variables so that only P
remains.
2. Giai Q¢ = Qs; kiém Po > 0, Qo > 0 va Po ndm trong khoang gia ma doan ham da dung
con hiéu lyc (duong gay).

Solve Q4 = Q¢ check Po> 0, Qo > 0 and that Py lies in the price range where the piece used
is valid (kinked curves).

3. Cu sdc chi phi: cong vao ham cung nguogc; ch sdc thu nhép, gia hang lién quan: thay
vao ham ciu day du.

Cost shock: add it to the inverse supply; income or related-price shock: plug it into the full
demand function.

4. Thang du: tim Pmax, Pmin cia dwong dang dung, ap dung (2.9)—(2.11); ghi don vi
(nghin dong x nghin don vi = triéu dong).

Tai liéu nay dugc bién soan boi doi ngii ciia website: https://globalmarket.vin
Trang 52



Dé cuong on tap Kinh té hoc vi mé / Microeconomics Study Guide

Surplus: find Pyax and Pin of the curves in use, apply (2.9)—(2.11); state units (thousand
VND % thousand units = million VND).

LOI HAY GAP / COMMON MISTAKE — Pit ham cau ngugc bang ham cung thuén, vi
du 60 — Q/20 = —300 + 30P. Hai vé khac bién nén phuong trinh v6 nghia. Hodc ding ca hai
dang thuan (Q¢ = Qs, giai P) hodc cd hai dang ngugc (P4 = Ps, gidi Q): 60 — Q/20 = 10 + Q/30
= Q =600.

Equating inverse demand with direct supply, e.g. 60 — Q/20 = =300 + 30P. The two sides use

different variables, so the equation is meaningless. Use either both direct forms (Q¢ = Q¢ solve for P)
or both inverse forms (P? = Ps, solve for Q): 60 — Q/20 = 10 + Q/30 = Q = 600.

2.7. Téng hop cong thire, khai niém dé nham va thuat nglv — Formaulas, easily

confused concepts and glossary

Cong thire cin nhé — Key formulas

Cong thirc Y nghia
Formula Meaning

Qi=a—bP;P=ab— Qb Cau tuyén tinh va cau nguoc; a/b 1a gia chan trén
’ Linear demand and its inverse, a/b is the choke price

Cung tuyén tinh va cung nguoc; —c/d 1a gia thip nhat
Q =c+dP;P=—c/d +Q/d ctla cuns o . -
Linear supply and its inverse; —c/d is the minimum supply

price

Cong ngang, xét tung khoang gia
Horizontal sum, range by range

Q! =ZqiP)

Po=(a—c)/(b+d); Q= (ad +bc)(b+ Canbing
d) Equilibrium

Mic du thira hogc thiéu hut
Size of surplus or shortage

Q! = Q= (b+d)[P— P

Gié thay d6i khi hai dudng dich song song

Price change under parallel shifis

APo = (Aa — Ac)/(b + d)

Luong thay doi khi hai duong dich song song

= + +
AQo = (dAa+bAc)(b+d) Quantity change under parallel shifts

Thang du tiéu dung

Consumer surplus

CS = Y(Pamax — Po)Qo

Thang du san xuét
Producer surplus

PS = 1/2(Po - Pmin)Qo

Tong thang du, 16n nhat tai Qo

TS=CS+PS
Total surplus, largest at Qo
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Khai niém de nham — Easily confused concepts

Cap khai niém

Pair

Cau — luong cau
Demand — quantity
demanded

Cung — lugng cung
Supply — quantity supplied

Hang thong thuong — thir
cap
Normal — inferior good

Hang thay thé — bo sung

Substitutes — complements

Cong ngang — cong doc
Horizontal — vertical sum

Dich ngang — dich doc

Horizontal — vertical shift

Thang du tiéu dung —
doanh thu

Consumer surplus — revenue

Khai niém thir nhat
First concept

Ca duong, quan h¢ P - Q
The whole curve, the P— Q
relation

Ca duong cung
The whole supply curve

M tang = cau tang
M up = demand up

P, ting = cau ting (trd — ca
phé)
P, up = demand up (tea — coffee)

Cong lugng & cung gia: cau,
cung thi truong

Add quantities at the same price:
market demand, supply

Thay ddi hé s6 a hodc ¢ (luong)
Change in a or ¢ (quantity)

Dién tich dudi cau, trén gid
Area under demand, above price

Thuat ngir Viét — Anh — Vietnamese — English glossary

Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Khai niém thi hai
Second concept

Mot diém trén duong, tmg voi
mot muc gia

One point on the curve, at one
price

Lugng ban & mot muc gia
The amount offered at one price

M tang = cau giam
M up = demand down

P, ting = cau giam (xe may —
xang)

P, up = demand down (motorbikes
— petrol)

Cong gia ¢ cung luong: khong
dung cho hang hoa thong
thuong

Add prices at the same quantity:
not used for ordinary goods

Thay d6i ham nguoc (gia), vi
du chi phi mdi don vi

Change in the inverse (price), e.g.
cost per unit

Po x Qo, s6 tién ngudi mua tra
Po % Qo, the money buyers pay

Giai thich ngin
Short definition

Cau

Luong cau

Luat cau

Quantity demanded

Law of demand

Quan h¢ gitra gid va luong ngudi mua
muodn va c6 thé mua
Relation between price and the amount

Demand

buyers want and can buy

Luong mudn mua tai mot muc gia
Amount wanted at one price

Gia tang thi lugng cau giam

Higher price, lower quantity demanded
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Béng lugng ciu theo timg murc gia

Biéu cau Demand schedule .
Table of quantity demanded at each price
N : Gia viét theo lugng, P = Pd
Ham cau nguoc Inverse demand function , , e , _(Q) .
Price written as a function of quantity
o . Gia tai d6 lugng cau bang 0
Gia chan trén Choke price o L £ , £ .
Price at which quantity demanded is zero
Cau tang khi thu nhép ting
Hang thong thuon Normal good )
& & & & Demand rises with income
N : Cau giam khi thu nhap tan
Hang thtr cap Inferior good g ip tang

Demand falls as income rises

Dung thay cho nhau, P, ting = cau
Hang thay thé Substitute tang
Used instead of each other

Dung cung nhau, P, tding = cau giam

Hang bd sun Complement
g 8 P Used together

Tong ngang cac cau c4 nhan

Au thi truc Market
Cau thi truong arket demand Horizontal sum of individual demands

Quan h¢ gitra gia va lugng nguoi ban
mudn va co thé ban

Cung Supply . .
Relation between price and the amount

sellers want and can sell

Luong mudn ban tai mét mic gia

Luon tit lied
Ong cung Quantity supplie Amount offered at one price

Gié tang thi lugng cung tang

Lua L f 1
uat cung aw of supply Higher price, higher quantity supplied

Gia tai do Q4 = Q*

Gid cin b Eauilibr .
ia can bang quilibrium price Price at which Q= Q¢

Qs> Qd khi P> Po

Du thira (du cung) Surplus (excess supply) 0°> O when P> P,
0

Q4> Qs khi P <Po

Thiéu hyt (dw cau) Shortage (excess demand) 5, .o p < p

Movement along the Do gi4 ciia chinh hang hoa d6i

Trugt doc duong cau
o £ demand curve Caused by the good’s own price

Do yéu t0 ngoai gia doi

Dich chuyén duong cau  Shift of the demand
e chityen g cau Ht ot the demand cutve Caused by a non-price factor
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Thuéat ngir Tiéng Anh Giai thich ngin
Term (Vietnamese) English Short definition

Gia cao nhat nguoi mua chap nhan

Gia san long tra Willingness to pa
g & pay Highest price a buyer accepts
Gia san long tra trir gia thyc tra, cong
o N on
Thang du tiéu dung Consumer surplus dg ) ) ) )
Willingness to pay minus price paid,
summed
Gia nhan dugc trir chi phi can bién,
< , £ ong don
Thang du san xuat Producer surplus CQ. 51 , . .
Price received minus marginal cost,
summed
Tong thing du Total surplus CS+PS
So sanh hai trang thai can bang trudc
Tinh so sanh Comparative statics Va sau cu soc

Comparing equilibria before and after a
shock

2.8. Bai tap van dung coé 10i giai — Applied exercises with solutions

Bai 1. Thi trudng gao té: cin bang, thiéu hut va tic dong clia ciu xuat khau —
Exercise 1. The ordinary-rice market: equilibrium, shortage and the effect of export demand

Thi truong gao té thuong tai mot tinh déng bang song Ctru Long ¢6 ham cau Q¢ = 90 —
3P va ham cung Q° = —30 + 5P, trong d6 P la gia (nghin dong/kg), Q 1a lwong (nghin
tan/thang). Yéu cau: (1) tim gia va luong cin bang; (2) néu thuong 1ai théng nhat mua &
gia 12 nghin ddng/kg, thi truong du thira hay thiéu hut bao nhiéu; (3) tinh thing du tiéu
dung, thing du san xuat va tong thing du tai can bang; (4) don hang xuét khau lam luong
cau ting thém 24 nghin tan/thang tai moi muc gia: tim cin bang mai; (5) tinh lai cac
thang du va néu ai dugc loi.

The market for ordinary rice in a Mekong Delta province has demand Q¢ = 90 — 3P and supply
Qs = =30 + 5P, where P is the price (thousand VND per kg) and Q the quantity (thousand
tonnes per month). Find: (1) the equilibrium price and quantity; (2) if traders agree to buy at 12
thousand VND per kg, whether there is a surplus or a shortage and how large it is; (3) consumer
surplus, producer surplus and total surplus at equilibrium; (4) export orders raise quantity

demanded by 24 thousand tonnes per month at every price: find the new equilibrium; (5)
recompute the surpluses and state who gains.

1. Can bang: 90 — 3P = —30 + 5P = 8P = 120 = Po = 15 nghin ddng/kg; Qo =90 — 45 =
45 nghin tn/thang. Kiém bang ham cung: —30 + 75 = 45.
Equilibrium: 90 — 3P = —30 + 5P = 8P = 120 = Po = 15 thousand VND per kg, Qo = 90 —
45 = 45 thousand tonnes per month. Check with supply: —30 + 75 = 45.

2. Tai P =12 <Po: Q¢ =90 — 36 = 54, Q° = —30 + 60 = 30. Thiéu hut 54 — 30 = 24 nghin
tan/thang. Luong giao dich thuc té bang luong nhé hon, 30 nghin tin; ngudi mua
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thiéu hang s& tra gia cao hon, day gia vé 15.

At P =12 < Po: Q4=90 — 36 = 54, OQ°* = —30 + 60 = 30. Shortage 54 — 30 = 24 thousand
tonnes per month. The quantity actually traded is the smaller one, 30 thousand tonnes;
unsatisfied buyers bid the price back to 15.

3. Gi4 chan trén cua cau (Q¢ = 0) 1a 30, gia thip nhit ngudi ban chiu cung (Q* = 0) 13 6.
CS="%x(30—-15)x45=337,5;PS="2x(15—-6) x45=202,5; TS = 540 ty
dong/thang (nghin dong/kg x nghin tin = ty dong).

The demand choke price (Q = 0) is 30 and the lowest supply price (Q° = 0) is 6. CS = /> %
(30 — 15) x 45 =337.5; PS=" x (15— 6) x 45 =202.5; TS = 540 billion VND per month
(thousand VND per kg x thousand tonnes = billion VND).

4. Caumédi Q! =114 —3P. Can bang: 114 —3P=-30+5P =8P =144 =P, =18; Q. =
114 — 54 = 60 nghin tan. Kiém cong thic (2.7): AP = Aa/(b + d) = 24/8 = 3; AQ =
dAa/(b+d)=5 x24/8 =15.

New demand Q¢ = 114 — 3P. Equilibrium: 114 — 3P = =30 + 5P =8P = 144 =P, =18,
Q1 =114 — 54 = 60 thousand tonnes. Check with (2.7): AP = Aa/(b + d) = 24/8 = 3, A0 =
dda/(b +d) =5 x 24/8 = 15.

5. Gia chan trén méi 114/3 =38. CS =2 x (38 — 18) x 60 = 600; PS =2 x (18 — 6) x 60
=360; TS = 960 ty dong. Nguoi trong lta dugc loi rd nhét: PS ting 360 — 202,5 =
157,5 ty d6ng/thang. Ngudi mua trong nude phai tra 18 thay vi 15 va mua it hon (Q¢
trong nudc = 90 — 54 = 36 so vdi 45 trude d6); CS méi tinh cho ca ngudi mua xuat
khau.

New choke price 114/3 = 38. CS =" x (38 — 18) x 60 = 600, PS =" x (18 — 6) x 60 =
360; TS = 960 billion VND. Rice growers gain most clearly: PS rises by 360 — 202.5 =
157.5 billion VND per month. Domestic buyers pay 18 instead of 15 and buy less (domestic
quantity 90 — 54 = 36 against 45 before), the new CS includes export buyers.

Bai 2. Siu riéng chinh vu: cdng ciu, cong cung va hai dwong cing dich chuyén —
Exercise 2. Peak-season durian: summing demand and supply, and two curves shifting together
Ving sau riéng ¢ Pak Lik ban cho hai nhom ngudi mua. Khach noi dia: q, = 120 — P (P
< 120); thuong lai xuat khau: q, = 160 — 2P (P < 80). Bén ban gdm 20 hop tac xi giéng
nhau, mdi hop tac xi c6 ham cung q = 0,25P — 6 (P > 24). P tinh bang nghin dong/kg,
luong tinh bang tAn/ngdy. Yéu cau: (1) 14p ham ciu va ham cung thi truong; (2) tim can
bang va luong ban cho ting nhom; (3) vao chinh vu, mdi hop tac xa c6 ham cung q =
0,25P — 4, dong thoi ctra khau kiém tra chit hon lam cau xuét khiau con g, = 120 — 2P (P
< 60): tim can bang mai; (4) tach tic dong cia timg ct sdc; (5) so sanh thing du san xuat
va thang du ctia khach ndi dia trudc va sau.

A durian-growing area in Ddk Lk sells to two groups of buyers. Domestic customers: ¢, = 120
— P (P <120); export traders: qg. = 160 — 2P (P <80). The sellers are 20 identical cooperatives,
each with supply g = 0.25P — 6 (P > 24). P is in thousand VND per kg and quantities in tonnes
per day. Find: (1) the market demand and supply functions; (2) the equilibrium and the quantity
sold to each group; (3) at the peak of the season each cooperative's supply becomes q = 0.25P —
4, while stricter border checks cut export demand to q. = 120 — 2P (P < 60): find the new

equilibrium, (4) separate the effect of each shock; (5) compare producer surplus and domestic
consumer surplus before and after.

Tai liéu nay dugc bién soan boi doi ngii ciia website: https://globalmarket.vin
Trang 57



Dé cuong on tap Kinh té hoc vi mé / Microeconomics Study Guide

. Cau thi truong 1 tong theo chiéu ngang: v&i 80 < P < 120 chi ¢6 khach noi dia, Q¢ =
120 — P; v6i P <80, Q4= (120 — P) + (160 — 2P) = 280 — 3P. Puong cau gay tai P =
80, Q = 40.

Market demand is the horizontal sum: for 80 < P < 120 only domestic customers buy, Q¢ =
120 — P; for P <80, Q¢ = (120 — P) + (160 — 2P) = 280 — 3P. The demand curve kinks at P
=80, O = 40.

. Cung thi truong: Qs =20 x (0,25P — 6) = 5P — 120 v6i P > 24 (dudi 24 khong hop tac
x4 nao ban).

Market supply: Q=20 % (0.25P — 6) = 5P — 120 for P > 24 (below 24 no cooperative
sells).

. Thir doan P < 80: 280 — 3P = 5P — 120 = 8P =400 = P, = 50, nam trong doan d3 gia
dinh. Qo = 130 tAn/ngay; khach noi dia mua 120 — 50 = 70, thwong l4i mua 160 — 100
=60 (70 + 60 = 130).

Try the segment P <80: 280 — 3P = 5P — 120 = 8P = 400 = Po = 50, inside the assumed
segment. Qo = 130 tonnes per day, domestic customers buy 120 — 50 = 70, traders buy 160
=100 =60 (70 + 60 = 130).

. Sau cu soc: voi P < 60, Q¢=(120 —P) + (120 — 2P) =240 — 3P; Q=20 x (0,25P — 4)
= 5P — 80. Can béng: 240 — 3P =5P — 80 = P: =40 (£ 60, hop 1¢), Q: = 120; noi dia
80, xuét khau 40.

After the shocks: for P <60, Q7= (120 — P) + (120 — 2P) = 240 — 3P; OQ° =20 x (0.25P —
4) = 5P — 80. Equilibrium: 240 — 3P = 5P — 80 = P: = 40 (< 60, valid), Q: = 120;
domestic 80, export 40.

. Tach tac dong. Chi cau giam: 240 — 3P = 5P — 120 = P =45, Q = 105. Chi cung ting:
280 — 3P = 5P — 80 = P =45, Q = 145. Hai cti sdc cung kéo gia xudng (mdi ca 5
nghin dong, cong lai 10); vé lugng, cau giam kéo xudng 25, cung ting day 1én 15, két
qua lugng giam 10 tin/ngay.

Separating the effects. Demand cut alone: 240 — 3P = 5P — 120 = P = 45, Q = 105. Supply
rise alone: 280 — 3P = 5P — 80 = P =45, Q = 145. Both shocks push the price down (5
thousand each, 10 in total); for quantity, the demand cut lowers it by 25 and the supply rise
adds 15, so quantity falls by 10 tonnes per day.

. Thang du san Xuat: trude % X (50 —24) x 130 =1.690; sau 2 x (40 — 16) x 120 =
1.440 triéu dong/ngay, giam 250. Khach ndi dia: trudc ¥ x (120 — 50) x 70 = 2.450;
sau ¥ x (120 — 40) x 80 = 3.200 triéu dong/ngay, ting 750. Gia rét chinh vu chuyén
phan loi tir nha vuon sang nguoi tiéu dung trong nude.

Producer surplus: before 7> x (50 — 24) x 130 = 1,690, after 7> x (40 — 16) x 120 = 1,440
million VND per day, down 250. Domestic customers: before 2 % (120 — 50) x 70 = 2,450;
after > x (120 — 40) x 80 = 3,200 million VND per day, up 750. The peak-season price fall
shifts gains from growers to domestic consumers.

2.9. Cau héi ty luan va dan y tra 10i — Essay questions and answer outlines

Ciu 1. Gia thit heo ting manh vi dich bénh lam dan heo giam. Dung d6 thi cung —
cAu (md ta bing 101) phén tich tic dong 1én thi trudng thit heo va thi truwong thit ga.
Chi ré trén mdi thi treong dau 1a trwot doc, ddu la dich chuyén.
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Question 1. Pork prices jump because disease shrinks the pig herd. Using supply-and-demand
diagrams (described in words), analyse the effect on the pork market and the chicken market.
State clearly, in each market, which change is a movement along a curve and which is a shift.

« Thi truong thit heo: dich bénh 1am giam sb heo ¢ thé ban & moi murc gia, dudng cung
dich sang trai. Puong cau thit heo dting yén.

Pork market: disease reduces the number of pigs available at every price, so the supply curve
shifts left. The pork demand curve stays put.

* Tai gia cli xudt hién thiéu hut; gia tang, luong cau giam theo luat cau: day la truot doc
1én trén duong cau thit heo. Can bang méi: gia cao hon, luong thap hon.

At the old price a shortage appears; the price rises and quantity demanded falls by the law of
demand: a movement up along the pork demand curve. New equilibrium: higher price, lower
quantity.

« Thit ga 1 hang thay thé cua thit heo. Gia thit heo tang lam ngudi mua chuyén mot
phan sang thit ga & moi muc gia ga: dudng cau thit ga dich sang phai.

Chicken is a substitute for pork. A higher pork price leads buyers to switch partly to chicken
at every chicken price: the chicken demand curve shifts right.

« Trén thi truong thit ga, gia ga tang lam ngudi nudi ga ban nhiéu hon: truot doc 1én trén
duong cung ga. Can bang méi cta thit ga: gia va luong cing tang.

In the chicken market the higher chicken price makes poultry farmers sell more: a movement
up along the chicken supply curve. The new chicken equilibrium has both a higher price and
a higher quantity.

« Két luan: cung mot cu sbc, trén thi truong bi tac dong truc tiép thi duong cung dich
chuyén; trén thi truong hang thay thé thi duong cau dich chuyén. Viét “cau thit heo
giam” 13 sai; dang 1a “luong cau thit heo giam”.

Conclusion: the same shock shifts supply in the market directly hit and shifts demand in the
substitute’s market. Writing “pork demand falls” is wrong, the correct phrase is “the
quantity of pork demanded falls”.

Ciu 2. Dip Tét, thu nhip thuéng cudi nim lam ciu vé may bay ndi dia ting; ciung
lic cac hing bay ting chuyén lam cung vé ting. Gia vé va s6 vé ban ra thay doi thé
ni0? Khi nao gia vé ting, khi nao giam? Minh hoa bing ham tuyén tinh Q! =a —
bP, Qs = ¢ + dP véi dich chuyén song song Aa > 0, Ac > 0.

Question 2. At Tét, year-end bonuses raise demand for domestic air tickets; at the same time
airlines add flights, raising supply. How do the fare and the number of tickets sold change?
When does the fare rise and when does it fall? Illustrate with linear functions Q? = a — bP, O° =
¢ + dP and parallel shifts Aa > 0, Ac > 0.

« Cau tang: duong cau dich sang phai; cung ting: duong cung dich sang phai. Ca hai cti
soc déu lam lugng ting.
Demand rises: the demand curve shifts right; supply rises: the supply curve shifts right. Both
shocks raise the quantity.

« V& gia, cau ting day gia 1én, cung ting kéo gia xudng: hudng thay doi cia gia khong
xéac dinh néu khong biét do 16n cia hai ct sdc.
For the price, higher demand pushes it up and higher supply pulls it down: the direction of
the price change is indeterminate without the sizes of the two shocks.
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« T (2.5): Po=(a — ¢)/(b + d) = AP = (Aa — Ac)/(b + d). Gia tang khi Aa > Ac (cAu ting
nhiéu hon cung tinh theo chiéu ngang), giam khi Aa < Ac, khong d6i khi Aa = Ac.
From (2.5): Po = (a — ¢)/(b +d) = AP = (da — Ac)/(b + d). The fare rises when da > Ac
(demand grows more than supply, measured horizontally), falls when Aa < Ac, and is
unchanged when Aa = Ac.

« Luong: AQ = (dAa + bAc)/(b + d) > 0 véi moi Aa, Ac duong: lugng chic chin ting.
Quantity: AQ = (dAda + bAc)/(b + d) > 0 for any positive Aa, Ac: quantity certainly rises.

« Néu s6 chuyén tang thém bi gidi han boi sb tau bay va gid cat ha canh (Ac < Aa) thi
gia vé tang; trén dd thi, giao diém ma&i nam phia trén — bén phai giao diém cii. Néu Ac
> Aa, giao diém méi nam phia dudi — bén phai.

If extra flights are limited by aircraft and slots (Ac < Aa), fares rise; on the diagram the new
intersection lies above and to the right of the old one. If Ac > Aa, it lies below and to the
right.

Céu 3. Mot cum rap chiéu phim ghi nhan: gia vé 50 nghin déng thi ban 1.000
vé/tuan, gia 90 nghin dong thi ban 600 vé/tuin (cAu tuyén tinh). Ham cung Qs =
—100 + 10P. (a) Lap ham ciu. (b) Tim cén bing. (c) Tinh CS, PS. (d) O gia 70 nghin
dfﬁng, thi trueong ra sao? (e¢) Cum rap mé thém phong chiéu, cung tang 200 vé/tudn
tai moi mirc gia: tim cin bang méi.

Question 3. A cinema cluster records: at a ticket price of 50 thousand VND it sells 1,000 tickets
a week, at 90 thousand it sells 600 (linear demand). Supply is Q° = —100 + 10P. (a) Derive the
demand function. (b) Find the equilibrium. (c) Compute CS and PS. (d) What happens at a price
of 70 thousand VND? (e) The cluster opens extra screens and supply rises by 200 tickets a week
at every price: find the new equilibrium.

« Hé s goc b =—AQ/AP = —(600 — 1.000)/(90 — 50) = 10; a = 1.000 + 10 x 50 = 1.500.
Ham cau Q¢ = 1.500 — 10P.
Slope b = —AQ/AP = —(600 — 1,000)/(90 — 50) = 10; a = 1,000 + 10 x 50 = 1,500. Demand
0¢= 1,500 — 10P,

« 1.500 — 10P =—100 + 10P = 20P = 1.600 = Po = 80 nghin dong; Qo = 700 vé/tuan.
1,500 — 10P = —100 + 10P = 20P = 1,600 = Po = 80 thousand VND, Qo = 700 tickets a
week.

« Gia chan trén 150, gia thap nhét ciia cung 10. CS = ' x (150 — 80) x 700 = 24.500
nghin déng = 24,5 tridu dong; PS = % x (80 — 10) x 700 = 24,5 triéu dong/tuan.
Choke price 150, lowest supply price 10. CS = 7 x (150 — 80) % 700 = 24,500 thousand
VND = 24.5 million VND,; PS = % x (80 — 10) x 700 = 24.5 million VND a week.

« P=70: Q4= 800, Q° = 600, thiéu hut 200 v¢; chi ban duoc 600 vé, khach xép hang
hodc mua lai gia cao.

P =70: Q9= 800, O° = 600, a shortage of 200 tickets, only 600 are sold, customers queue or
buy from resellers.

* Cung mo6i Q*= 100 + 10P: 1.500 — 10P = 100 + 10P = P, =70, Q: = 800. Gia giam 10
=200/(10 + 10), luong ting 100 = 10 x 200/20; gia 70 von gay thiéu hut nay trd thanh
gia can bang.

New supply O° =100 + 10P: 1,500 — 10P = 100 + 10P = P: = 70, Q: = 800. The price falls
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by 10 = 200/(10 + 10) and quantity rises by 100 = 10 x 200/20; the price of 70 that caused a
shortage is now the equilibrium price.

2.10. Cau héi trac nghiém — Multiple-choice questions

8. Gia ca phé sira da tai cic quan giam tir 25 xudng 20 nghin déng/ly, sinh vién mua
nhiéu ly hon. Trén do thi, day la:
The price of iced milk coffee in cafés falls from 25 to 20 thousand VND a cup and students
buy more cups. On the diagram this is:
A. Puong cau dich sang phai / 4 rightward shift of the demand curve
B. Buong cung dich sang phai / 4 rightward shift of the supply curve
C. Truot doc xudng dudi theo duwong cau / A movement down along the demand curve
D. Cau ci phé sita da tang / An increase in the demand for iced milk coffee

9. Thi truong c6 Q¢ = 240 — 4P va Qs = —60 + 6P. Gia va luong can bang 1a:
A market has Q¢ = 240 — 4P and Q° = —60 + 6P. The equilibrium price and quantity are:
A.P=18; Q=168
B.P=30;Q=120
C.P=24;Q=144
D.P=30; Q=300

10. Mi g6i 13 hang thtr cap. Khi thu nhap cta nguoi tiéu dung ting, didu gi xdy ra voi thi
truong mi goi?
Instant noodles are an inferior good. When consumers’ incomes rise, what happens in the
instant-noodle market?
A. Luong ciu tang, dudng cau dimg yén / Quantity demanded rises, the demand curve
stays put
B. Puong cau dich sang phai, gid ting / Demand shifis right, the price rises
C. Buong cung dich sang tréi, gia tang / Supply shifts left, the price rises
D. Pudng ciu dich sang trai, gia va lugng can bang giam / Demand shifis left,
equilibrium price and quantity fall
11. Ham cdu nguoc P = 100 — 2Q, gia can bang Po = 40. Thing du tiéu dung bang:
Inverse demand is P = 100 — 2Q and the equilibrium price is Po = 40. Consumer surplus
equals:

A. 900
B. 1.800 / 7,800
C.1.200 / 1,200
D. 450
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12. Cau giam ddng thoi cung ting. Két luan nao chic chan dung?
Demand falls and supply rises at the same time. Which conclusion is certainly correct?
A. Gia tang, luong khong xac dinh / The price rises, quantity is indeterminate
B. Luong giam, gia khong xac dinh / Quantity falls, the price is indeterminate
C. Gia giam, luong khong xac dinh / The price falls, quantity is indeterminate
D. Gié va lugng cung giam / Both price and quantity fall

13. Q4=500 — 5P, Q*=-100 + 10P. Tai murc gia P = 30, thi truong:
Q7= 500 — 5P, Qs = —100 + 10P. At the price P = 30 the market has:
A. Du thtra 150 / A surplus of 150
B. Thiéu hut 350 / A shortage of 350
C. Du thura 50 / A surplus of 50
D. Thiéu hut 150 / A shoriage of 150

14. Thi truong c¢6 100 ngudi mua giéng nhau, méi ngudi ¢6 ham cau q = 20 — 0,5P. Ham

cau thi truong 1a:
A market has 100 identical buyers, each with demand q = 20 — 0.5P. The market demand
function is:

A.Q=20—-50P

B.Q=2.000—-50P / O =2000- 50P

C.Q=2.000-0,5P / O=2000-0.5P

D.P=2.000—-50Q / P=2,000- 500
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Chuong 3. D) co gian va can thiép cua Chinh phu vao gia —

Chapter 3. Elasticity and government intervention in prices

Muc tiéu chwong — Chapter objectives

« Tinh va phan loai d6 co gidn ctia cau theo gia (co gidn diém, co giin khoang theo
trung diém), theo thu nhap, co gidn chéo va do co gidn cia cung.
Compute and classify the price elasticity of demand (point and midpoint arc elasticity),
income elasticity, cross elasticity and the price elasticity of supply.

« Du bao chiéu thay doi cta tong doanh thu khi gia thay doi dya vao do co gian.
Predict the direction of change in total revenue after a price change from the elasticity.

« Phan tich gi4 tran, gia san: thiéu hut, du thira, phan phdi lai thang du va mat khong.
Analyse price ceilings and floors: shortage, surplus, redistribution of surplus and deadweight
loss.

« X4c dinh ai chju thué, ai huong trg cap theo don vi san pham va so sanh thué véi han
ngach.
Work out who bears a per-unit tax and who gains from a per-unit subsidy, and compare a tax
with a quota.

3.1. P6 co gidn cia cau theo gia — Price elasticity of demand
Pinh nghia va cong thirc co gidn diém — Definition and the point-elasticity formula

PHAI THUQC / MEMORISE — P9 co giiin ciia ciu theo gia EP 1a phan tram thay doi cua
lwong cau khi gia thay ddi 1%, cac yéu té khac giit nguyén. Vi luong cau va gia bién doi
nguoc chiéu nén EP < 0; khi phan loai nguoi ta so sanh |EP| véi 1.

The price elasticity of demand EP is the percentage change in quantity demanded when the price
changes by 1%, other things equal. Quantity demanded and price move in opposite directions, so EP <

0; classification compares |EP| with 1.

EP = (%AQ)/(%AP) = (AQ/Q)/(AP/P) = (AQ/AP) - (P/Q) (3.1
Co gian diém: EP=Q'(P) - P/Q (3.2)

Cong thire (3.2) dung khi biét ham cau va can co gidn tai mot diém. Vai cau tuyén tinh Q
=a — bP, Q'(P) = —b khong d6i nhung ty s6 P/Q thay doi doc dudng ciu, nén dd co giin
khac voi dd doc: cung mot duong cau thang co doan co gidn, co doan it co gian.

Formula (3.2) applies when the demand function is known and the elasticity is needed at one
point. For linear demand Q = a — bP, Q'(P) = —b is constant but the ratio P/Q changes along
the curve, so elasticity differs from slope: one straight demand line has an elastic section and an
inelastic section.

Vi DU/ EXAMPLE — Ciu tra sita tai mot cira hang & Pa Ning: Q = 120 — 2P (P: nghin
ddng/ly, Q: chyc ly/ngdy). Tinh EP tai P = 40, P = 30 va P = 10.

Demand for bubble tea at a shop in Da Nang: Q = 120 — 2P (P in thousand VND per cup, Q in tens of
cups per day). Find EP at P = 40, P = 30 and P = 10.
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1. Q'(P) = —2. Tai P =40: Q = 40, EP = -2 x 40/40 = —2 (cau co gian).
O'(P) = —2. At P = 40: Q = 40, EP = =2 x 40/40 = —2 (elastic).

2. Tai P =30: Q =60, EP = -2 x 30/60 = —1 (co gidn don vi); ddy la trung diém cia
duong cau.
At P =30: Q = 60, EP = —2 x 30/60 = —1 (unit elastic), this is the midpoint of the demand
line.

3. Tai P=10: Q =100, EP =—2 x 10/100 = —0,2 (c4u it co giin).
At P=10: Q =100, EP = -2 x 10/100 = —0.2 (inelastic).

P

60

|EP| > 1: ciu co gidn

40 F-----mmmmmmmmmmmos
M: [EP| = 1
30 f-==-=mmmmm b

|EP| < 1: cdu it co gidn

]
10 mmmmmmmmmmm e bommmmeeee e,
: 1

40 60 100 Q

Hinh 3.1. B co gidn doc duong ciu tuyén tinh P = 60 — Q/2: A co giin, M co gidn don vi, B it
co gian
Figure 3.1. Elasticity along the linear demand P = 60 — Q/2: elastic at A, unit elastic at M, inelastic at B
Trén dudng ciu thang, [EP| giam dan tir vo cung (tai truc gia) vé 0 (tai truc luong). Piém
giita M ludn c6 [EP| = 1; phia trén M cau co gidn, phia dudi M cau it co gian.
Along a straight demand line |EP| falls from infinity (at the price axis) to 0 (at the quantity axis).
The midpoint M always has |EP| = 1, above M demand is elastic, below M inelastic.

Ham cau dang Q = aP ¢6 do co gidn khong d6i bang —b tai moi diém. Vi du Q = 400/P:
Q'(P) =—400/P?, EP = (—400/P?) - P/(400/P) = —1, chi ti€u PQ = 400 khong phu thudc gia.
A demand function of the form Q = aP™ has a constant elasticity of —b everywhere. For Q =
400/P: Q'(P) = —400/P? EP = (—400/P?) - P/(400/P) = —1, and spending PQ = 400 does not
depend on the price.

Co gian khoang: cong thirc trung diém — Arc elasticity: the midpoint formula

Khi chi ¢6 hai cap s6 (Pi, Qi) va (P2, Q2), tinh phan tram thay d6i theo gbc dau cho két
qua khac véi gbe cudi. Cong thire trung diém 13y gbc 1a trung binh cong nén cho cing
mot dap s6 du gia ting hay giam.
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With only two pairs (P1, Q1) and (P2, Q:), percentage changes based on the starting values differ
from those based on the final values. The midpoint formula uses averages as the base and gives
the same answer whether the price rises or falls.

EP=[(Qz —Q1)/(Q1 + Q2)] + [(P2 — P1)/(P1 + P2)] (3.3)

VI DU/ EXAMPLE — Ctra hang tra sita trén ting gia tir 30 1én 40 nghin dong/ly, lugng ban
giam tir 60 xudng 40 chyc ly/ngay. Tinh co gidn khoang.

The bubble-tea shop raises its price from 30 to 40 thousand VND per cup and sales fall from 60 to 40
tens of cups per day. Find the arc elasticity.

1. AQ =—-20, Q = (60 + 40)/2 = 50 = AQ/Q =—0,4.
AQ = =20, 0 = (60 + 40)/2 = 50 = 40/0 = —0.4.

2.AP=10,P = (30 +40)/2 =35 = AP/P = 0,286.
AP =10, P = (30 + 40)/2 = 35 = AP/P = (.286.

3. EP = —0,4/0,286 = —1,4. Néu lay gbc dau s& duoc (—20/60)/(10/30) = —1, lay gdc cubi
duoc (—20/40)/(10/40) = —2: hai két qua 1éch nhau, cong thic trung diém cho gia tri
nam giira.

EP=—0.4/0.286 = —1.4. The starting base gives (—20/60)/(10/30) = —1 and the final base
(—20/40)/(10/40) = —2: the two disagree, and the midpoint formula lies between them.

Tiéu chi Co gidn diém Co gian khoing
Criterion Point elasticity Arc elasticity

Ham cau va mot diém (P; Q) Hai cip sé (Pr: Qu), (P2: Qa)

Dir liéu can :
’ Demand function and one point (P,

Data needed 0) Two pairs (P1, Q1), (P2, O2)
5ne thi _ _

COng thie Q'(P) - P/Q (AQ/Q)/(AP/P)

Formula
Phan tmg v&i mot thay doi gia Phan g binh quan trén mot

Y nghia nhé tai mot diém doan gia

Meaning Response to a tiny price change at Average response over a price
one point range

Vi du tra stra —1 tai P=30; -2 tai P =40 —1,4 trén doan 30 — 40

Bubble-tea example —latP=30; —2atP =40 —1.4 over 30— 40

Phan loai va cic yéu to quyet dinh — Classification and determinants

Gia tri Tén goi Pic diém Vi du
Value Name Feature Example

Hoan toan khong co Thube dic tri khong c6 thudc

D thing ding

EP| = 14 §

[E?[=0 glag . . Vertical D thay the . .
Perfectly inelastic A specific drug with no substitute

0<[EP <1 it co g?én %AQ < %AP Ggo, dién sinh hoat, .m.uf')i
Inelastic Rice, household electricity, salt
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Gia tri Tén goi Pic diém Vi du
Value Name Feature Example

Co gién don vi Cau Q = 400/P

EP|=1 %AQ = %AP
I Unit elastic 0AQ="% Demand Q = 400/P
Co widn Mot nhan tra sitra, vé xem phim
|EP| > 1 g, %AQ > %AP One bubble-tea brand, cinema
Elastic .
tickets
Ca phé nhan ctia mét ho tr@)ng
IEP| — o0 Hoan toan co gian D nam ngang nho
Perfectly elastic Horizontal D Green coffee from one small

grower

Cau co gidn nhiéu hon khi: (1) c6 nhiéu hang thay thé gin (mot nhan hang so véi ca
nhém hang); (2) khoan chi chiém ty trong 1ém trong ngin sach; (3) hang khong thiét
yéu; (4) thoi gian dé diéu chinh dai hon (nguoi dung dbi sang xe dién, lap pin mat troi
khi gid xang, gid di¢n tang kéo dai); (5) thi truong dugc dinh nghia hep.

Demand is more elastic when: (1) there are many close substitutes (one brand against the whole
product group), (2) the item takes a large share of the budget; (3) the good is not a necessity,
(4) there is more time to adjust (users switch to electric scooters or rooftop solar when fuel and
power prices stay high); (5) the market is narrowly defined.

LOI HAY GAP / COMMON MISTAKE — Nhin d¢ dbc dé két luan co gidn: “duong cau
thoai thi co gian, déc thi it co gian”. Bg dbe phu thudc don vi do, con co gian thi khong; trén
cung mot duong thing [EP| chay tir 0 dén vo cung. Chi so sanh duoc bang d6 dbc khi hai
duong cau di qua cing mdt diém.

Reading elasticity off the slope: “a flat demand curve is elastic, a steep one inelastic”. Slope depends
on units, elasticity does not; along one straight line |EP| runs from 0 to infinity. Slopes can be
compared only for two demand curves passing through the same point.

LOI HAY GAP / COMMON MISTAKE — Pio P va Q trong cong thirc, viét (AP/AQ) -
(Q/P). Véi ham cau nguoc P = 60 — Q/2 phai ddi vé Q = 120 — 2P (hoic dung AQ/AP =
1/(dP/dQ) = —2) r6i méi nhan P/Q.

Swapping P and Q and writing (AP/AQ) - (Q/P). With inverse demand P = 60 — Q/2, first rewrite it as
0 =120 — 2P (or use AQ/AP = 1/(dP/dQ) = —2) and only then multiply by P/Q.

3.2. D) co gidn cua cau theo thu nhap va dg co gian chéo — Income elasticity and

cross elasticity of demand

PHAI THUQC / MEMORISE — Co gién theo thu nhip E' = (%AQ)/(%AI) cho biét luong
cau thay d6i bao nhiéu phan trim khi thu nhap I ting 1%. Co gidn chéo E., = (%AQ\)/(%AP,)
cho biét lugng cau hang X thay d6i bao nhiéu phan tram khi gi4 hang Y ting 1%. Déu cta hai
hé s6 ndy mang ¥ nghia, khong lay tri tuyét di.

Income elasticity E' = (%A0)/(%A1) gives the percentage change in quantity demanded when income
I rises by 1%. Cross elasticity E., = (%40.)/(%AP,) gives the percentage change in demand for X
when the price of Y rises by 1%. The signs carry meaning, so absolute values are not taken.
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E'=(0Q/d1) -1/Q,  Exv= (dQx/0Py) - Pv/Qx (3.4)

Hé s Diéu, d 16m Két luan Vi du
Coefficient | Sign, size Conclusion Example

Mi gdi, xe khach givong nam

E El<0 Hapg thtr cap giare
Inferior good Instant noodles, cheap sleeper
coaches
£ 0<E <1 Hang thong thu’ong.thlet yeu Ggo, dién, .m.mc
Normal good, necessity Rice, electricity, water
£ B> Hang thong thuong xa xi Du lich nuéc ngoai, 6 to
Normal good, luxury Foreign travel, cars
E E. >0 X va'Y thay thé Ca phé va tra sira
XY M Substitutes Coffee and bubble tea
E E. <0 X va'Y bd sung Vé xem phim va bap rang
o o Complements Cinema tickets and popcorn
E E. =0 Khong lién quan Mubi va vé xem phim
M M Unrelated Salt and cinema tickets

VI DU/ EXAMPLE — Cau ca phé sita da ciia mot chudi quan ¢ TP. H6 Chi Minh: Q, = 80
— 4P, + 2P, + 0,51, trong d6 P 1a gia ca phé, P, 1a gia tra sita (nghin dong/ly), I 14 thu nhap
binh quén cta khach (triéu dong/thang), Q. tinh bang chuc ly/ngay. Tinh EP, E,,, E! tai P, =
20, P,=15,1=20.

Demand for iced milk coffee at a café chain in Ho Chi Minh City: Q. = 80 — 4P, + 2P, + 0.5, where
P, is the coffee price, P, the bubble-tea price (thousand VND per cup), I customers’ average income
(VND million per month) and Q. in tens of cups per day. Find EP, E., and E'at P, = 20, P, = 15, [ =
20.

1. Qx=80—80+ 30+ 10 = 40.
0, =80— 80+ 30+ 10 = 40.

2. EP = —4 x 20/40 = —2: cau ca phé co gidn theo gia cta chinh né.
EP = —4 x 20/40 = —2: coffee demand is elastic with respect to its own price.

3. Ex, =2 x 15/40 = 0,75 > 0: tra stra tang gia 10% thi luong ca phé ban tang 7,5%; hai
hang thay thé.
E., =2 x15/40=0.75> 0: a 10% rise in the bubble-tea price raises coffee sales by 7.5%;
the two are substitutes.

4.E'=0,5 x 20/40 = 0,25: 0 < E' < 1, ca phé sita d4 1a hang thong thuong thiét yéu ddi
v6&i1 nhém khéch nay.
E'=0.5 x20/40 = 0.25: 0 < E' < 1, so iced milk coffee is a normal good and a necessity for
these customers.

VI DU/ EXAMPLE — Thu nhap mét ho gia dinh tang tir 10 1én 14 triéu dong/thang. Luong
gao mua tang tir 50 1én 54 kg/thang; s6 chuyén du lich mdi nam ting tir 2 1én 4. Theo trung
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diém: El(gao) = (4/52)/(4/12) = 0,23 (thiét yéu); E(du lich) = (2/3)/(4/12) = 2 (xa xi).

A household’s income rises from 10 to 14 million VND per month. Its rice purchases rise from 50 to
54 kg per month and its trips per year from 2 to 4. By the midpoint method: E'(vice) = (4/52)/(4/12) =
0.23 (necessity), E'(travel) = (2/3)/(4/12) = 2 (luxury).

LOI HAY GAP / COMMON MISTAKE — LAy trj tuyét d6i ciia Ex, hodc E! nhu véi EP.
Déu 4m cua E,, 14 thong tin “hang bd sung”, diu 4m cua E' 1 thong tin “hang tha cip”; bo
déu 1a mat két luan.

Taking the absolute value of E., or E' as with EP. A negative E\, means “‘complements” and a negative
E"means “inferior good”; dropping the sign loses the conclusion.

3.3. P6 co gidn cia cung theo gia — Price elasticity of supply

PHAI THUQC / MEMORISE — D} co giin ciia cung theo gia E 13 phan tram thay ddi
cua lugng cung khi gia tang 1%. Theo ludt cung, Es > 0.

The price elasticity of supply E* is the percentage change in quantity supplied when the price rises by
1%. By the law of supply, E*> 0.

ES = (AQS/AP) - P/QS (3.5)
Véi duong cung thang: di qua gdc toa do thi Es = 1 tai moi diém; cat truc gia (gia chin
dudi duong) thi Es > 1; cat truc lugng thi Es < 1. Cung co gidn hon khi doanh nghiép con
cong suit dw, hang lwu kho dwoc, yéu té ddu vao dé huy dong va khi xét dai han. Ca
phé, siu riéng can vai ndm tir lic trong t6i lic thu hoach nén cung ngan han it co gian.
For a straight supply line: through the origin, E* = 1 everywhere, cutting the price axis (positive
intercept) gives E* > 1; cutting the quantity axis gives E° < 1. Supply is more elastic when firms

have spare capacity, the good can be stored, inputs are easy to obtain, and in the long run.
Coffee and durian take several years from planting to harvest, so short-run supply is inelastic.
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P
Sa: Es< 1

S Es=1

S2: Es> 1

20 f--mmmmmmmmmmmmm oo g

10 A

20 40 Q

Hinh 3.2. Ba dudng cung qua cung diém E(40; 20): S: qua gdc, S: cit truc gia, Ss cit truc luong
Figure 3.2. Three supply lines through E(40, 20): Si through the origin, S: cutting the price axis, Ss
cutting the quantity axis

Tai E(40; 20): S1 ¢6 Q = 2P, Es =2 x 20/40 = 1; S> ¢6 Q = 4P — 40, Bs = 4 x 20/40 = 2; Ss
c6 Q=P +20, Es=1x 20/40 = 0,5.

At E(40, 20): Syis Q = 2P, Es =2 x 20/40 = 1; Ssis Q = 4P — 40, Es= 4 x 20/40 = 2; Ss is O =
P+20,Es=1 % 20/40 = 0.5,

Vi DU/ EXAMPLE — Cung ca phé nhan ctia cac hop tac xa ¢ Dak Lak trong mot vu: Q° =
3P — 20 (P: nghin dong/kg, Q: nghin tan). Tai P = 20, tinh E.

Supply of green coffee by cooperatives in Pak Lak in one season: Q° = 3P — 20 (P in thousand VND
per kg, Q in thousand tonnes). Find Es at P = 20.

1. Qs = 60 — 20 = 40 nghin tan.
O’ =60 — 20 = 40 thousand tonnes.

2. Es=3 x 20/40 = 1,5: gia ting 1% thi lugng cung ting 1,5%. Pudng cung cit truc gia
tai P =20/3 > 0, kh6p quy tic Es> 1.
Es=3%x20/40 = 1.5: a 1% price rise raises quantity supplied by 1.5%. The line cuts the
price axis at P = 20/3 > 0, consistent with the rule E>> 1.

3.4. P co gidn va téng doanh thu — Elasticity and total revenue

PHAI THUQC / MEMORISE — Téng doanh thu TR =P x Q (ciing 13 tong chi tiéu cua
ngudi mua). Khi gia thay dbi: cAu co gién (JEP| > 1) thi P va TR nguge chiéu; cau it co gidn
(|EP| < 1) thi P va TR cling chiéu; co giiin don vi thi TR khong ddi va dat cuc dai.

Total revenue TR = P x Q (also buyers’ total spending). When the price changes: with elastic demand
(IEP| > 1), P and TR move in opposite directions, with inelastic demand (|EP| < 1) they move in the
same direction; at unit elasticity TR is unchanged and at its maximum.

dTR/dP = Q + P - dQ/dP = Q(1 + EP) (3.6)
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Cong thirc (3.6) giai thich quy tac trén: EP < —1 thi 1 + EP < 0, ting gia lam TR giam; —1
<EP <0 thi 1+ EP> 0, ting gi4d lam TR tang. Theo san lugng, MR = P(1 + 1/EP), nén
MR = 0 dung tai |EP| = 1.

Formula (3.6) explains the rule: if EP < —1 then I + EP < 0 and a price rise lowers TR; if —1 <

EP < 0then I + EP > 0 and a price rise raises TR. In terms of output, MR = P(1 + 1/E®), so MR
= 0 exactly at |E"| = 1.

VI DU/ EXAMPLE — Vi ciu tra sita Q = 120 — 2P, tim gia 1am doanh thu 16n nhét va so
sanh TR tai P =40 va P = 20.

For bubble-tea demand Q = 120 — 2P, find the revenue-maximising price and compare TR at P = 40
and P = 20.

1. TR(P) = 120P — 2P%; TR'(P) = 120 —4P =0 = P =30, Q = 60, TR = 1.800 (nghin
ddng x chuc ly, tire 1,8 triéu ddng/ngay). Tai day EP = —1.
TR(P) = 120P — 2P* TR'(P) = 120 — 4P = 0 = P = 30, Q = 60, TR = 1,800 (thousand
VND X tens of cups, i.e. VND 1.8 million per day). Here EP = —1.

2. P =40: Q =40, TR = 1.600; ciu co gian (EP = —2), giam gia vé 30 lam TR ting 200.
P =40: Q =40, TR = 1,600, demand is elastic (EP = —2), so cutting the price to 30 raises
TR by 200.

3. P =20: Q =80, TR = 1.600; cau it co gian (EP = —0,5), tang gi4 1én 30 lam TR ting
200.

P =20: 0 =380, TR = 1,600, demand is inelastic (EP = —0.5), so raising the price to 30
raises TR by 200.

TR
[EP[ > 1:
iam P, TR ta
glam & ang [EP| = 1: TR max
1800 -=-=========mmmmmmmmmmmmm e ,
i
e <A mmmmenes [ED < 1:
H giam P, TR giam
i i
1 : 1
1 i 1
1 i 1
- i ' TR
1 i 1
1 : 1
; : :
40 60 80 Q
(P=40) (P=30) (P=20)

Hinh 3.3. Téng doanh thu theo lwgng ban voi ciu Q = 120 — 2P: TR 16n nhit tai Q = 60 (P = 30,

[EP[=1)

Figure 3.3. Total revenue against quantity for demand Q = 120 — 2P: TR peaks at Q = 60 (P = 30, |E"|

=1)
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D co gian Tang gia Giam gia Ung dung
Elasticity Price rise Price cut Application
B9 > 1 TR giam TR tang Khuyén mai vé xem phim gio vang
TR falls TR rises Off-peak cinema discounts
BV 1 TR khéng doi TR khéng doi Miic gia toi da doanh thu
TR unchanged TR unchanged Revenue-maximising price
Puogc mua lua, gia giam manh, thu
P < 1 TR tang TR giam nhap néng dan giam
TR rises TR falls Bumper rice harvest, price slump,

lower farm income

Nghich 1y duoc mua mat gia 1a hé qua truc tiép cia cau it co gidn: san luong lda ting
10% lam cung dich phai, nhung mudn ban hét ngudi ban phai ha gia hon 10%, nén tong
thu ciia nong dan giam.

The paradox of a bumper harvest follows directly from inelastic demand.: a 10% larger rice crop

shifts supply right, but selling all of it needs a price cut of more than 10%, so farmers’ total
receipts fall.

LOI HAY GAP / COMMON MISTAKE — Cho rang “ting gi4 thi doanh thu luén ting”
hodc “giam gia dé ban nhiéu 1a c6 loi”. Két luan phu thudc |EP| tai mtc gid dang xét; voi cau
tuyén tinh, cing mot hang hoda c6 thé nam & doan co gian hodc doan it co gian tuy muc gia.
Ngoai ra doanh thu 16n nhat khong dong nghia loi nhuan 16n nhat.

Assuming “raising the price always raises revenue” or “cutting the price to sell more always pays”.
The answer depends on |EP| at the current price; with linear demand the same good can be on the
elastic or the inelastic section depending on the price. Maximum revenue is also not maximum profit.

3.5. Gia trin — Price ceilings

PHAI THUQC / MEMORISE — Gia tran (gia ti da) 1a murc gia cao nhat dugc phép mua,
béan. Gia tran chi rang budc khi dit thip hon gia can bang; khi d6 luong ciu vuot lugng
cung, thi truong thiéu hut, luong giao dich bang luong cung va phét sinh mat khong
(deadweight loss).

A price ceiling (maximum price) is the highest price at which trade is allowed. It binds only when set
below the equilibrium price; quantity demanded then exceeds quantity supplied, there is a shortage,
the quantity traded equals quantity supplied and a deadweight loss arises.

Thang du tiéu dung CS 1a dién tich giita dudng ciu va mic gid nguoi mua tra; thing du
san xuat PS 1a dién tich giita mirc gia ngudi ban nhan va duong cung, tinh dén luong giao
dich thyc té. Mt khong 1 phan tong thing du bién mat do luong giao dich 1éch khoi Q.

Consumer surplus CS is the area between the demand curve and the price buyers pay; producer
surplus PS is the area between the price sellers receive and the supply curve, up to the quantity

actually traded. The deadweight loss is the part of total surplus lost because the quantity traded
departs from Qo.
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Vi DU / EXAMPLE — Thi truong gao té tai mot tinh c6 QP = 100 — 4P, Qs = 4P — 20 (P:
nghin dong/kg, Q: nghin tan/thang). Khi gia bién dong bat thuong, tinh 4p gia trin 12 nghin
ddng/kg. Tinh thiéu hut, CS, PS va mat khong.

A provincial market for ordinary rice has QP = 100 — 4P and Q° = 4P — 20 (P in thousand VND per

kg, O in thousand tonnes per month). During abnormal price swings the province imposes a ceiling of
12 thousand VND per kg. Find the shortage, CS, PS and the deadweight loss.

1. Can bé'mg: 100 — 4P = 4P — 20 = Po =15, Qo = 40. Ham nguoc: cdu P =25 - Q/4,
cung P =5+ Q/4. CSo =" x40 x (25 — 15) =200; PSo =2 x 40 x (15 —5) =200 (ty
ddng/thang).

Equilibrium: 100 — 4P = 4P — 20 = Po = 15, Qo = 40. Inverse functions: demand P = 25 —
0/4, supply P =5+ Q/4. CSo = % x40 x (25 — 15) = 200; PSo = %> x 40 % (15— 5) = 200
(VND billion per month).

2. Tai P =12: QP = 52, Q¢ = 28, thiéu hut 52 — 28 = 24 nghin tan. Luong giao dich Q =
28.

At P =12: QP =52, Q5= 28, a shortage of 52 — 28 = 24 thousand tonnes. Quantity traded
Q=28

3.PS =1 x28 x (12 — 5) = 98. CS = dién tich dudi cau, trén mirc 12, tir 0 dén 28: (13 +
6)/2 x 28 = 266 (gia dinh 28 nghin tdn dén tay ngudi san long tra cao nhat).

PS =17 x28 x (12— 5) =98. CS = area under demand and above 12 from 0 to 28: (13 +
6)/2 x 28 = 266 (assuming the 28 thousand tonnes reach the buyers with the highest
willingness to pay).

4. Tai Q = 28 ngudi mua sin long tra 25 — 7 = 18. Mat khong = % x (40 — 28) x (18 —
12) = 36. Kiém: 266 + 98 + 36 = 400 = CSo + PSo.

At Q = 28 buyers would pay 25 — 7 = 18. Deadweight loss = 7> X (40 — 28) x (18 — 12) =
36. Check: 266 + 98 + 36 = 400 = CSo + PSo.

P

18 A1

15

Gié tran
12

T 1 T
28 40 52 Q

Hinh 3.4. Gia tran 12 trén thi trudng gao: thiéu hut 24, CS = 266, PS = 98, mit khong 36
Figure 3.4. A ceiling of 12 in the rice market.: shortage 24, CS = 266, PS = 98, deadweight loss 36
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Nguoi mua duoc lgi 266 — 200 = 66 nhung ngudi ban mat 200 — 98 = 102; chénh léch 36
1a mat khong. Khi hang thiéu, gao khong chac dén tay ngudi can nhat: xép hang, mua tich

trit, ban lai & cho den vé6i gia gan 18 1am phan loi ctia nguoi mua nho hon con s6 66.
Buyers gain 266 — 200 = 66 but sellers lose 200 — 98 = 102; the difference of 36 is the
deadweight loss. With a shortage, rice need not reach those who value it most. queues, hoarding
and black-market resale near 18 make buyers’ gain smaller than 66.

Gia t6i da, gia toi thiu va binh on gia trong Luit Gia — Maximum prices, minimum
prices and price stabilisation under the Law on Prices

Luat Gia s6 16/2023/QH15 ngay 19/6/2023 (hiéu lyc tir 01/7/2024), duoc stra ddi, bd
sung bdi Luat sO 140/2025/QH15 ngay 10/12/2025 (hiéu lyc tir 01/01/2026), quy dinh tai
khoan 2 Diéu 21 bdn hinh thirc Nha nudc dinh gia: gia cu thé (phai mua, ban ding muc
do), gia toi thiéu (khéng dugc mua, ban thép hon), gia toi da (khéng dugc mua, ban cao
hon) va khung gia (gitra murc ti thiéu va toi da). Trong ngon ngit kinh té hoc, gia téi da
1a gi4 tran, gia t6i thiéu 14 gid san.

The Law on Prices No. 16/2023/QH15 of 19 June 2023 (in force from 1 July 2024), amended by
Law No. 140/2025/QHI5 of 10 December 2025 (in force from 1 January 2026), sets out in
Article 21(2) four forms of state pricing: a specific price (trade must take place at that price), a
minimum price (no trade below it), a maximum price (no trade above it) and a price bracket

(between a minimum and a maximum). In economic terms a maximum price is a price ceiling
and a minimum price a price floor.

Piéu 19 cua Luat liét ké cac bién phap binh 6n gia: diéu hoa cung cau (mua vao, ban ra
hang du trit, diéu hoa hang giita cic viing), bién phap tai chinh — tién té, dinh gia cu thé
hoic gia tdi da, t6i thiéu, khung gia, hd trg vé gid va st dung quy binh 6n gia. Phu luc
01 ctia Luat xép xing, dau thanh pham; khi ddu mo hoa 16ng; sita cho tré em dudi 6 tudi;
thoc té, gao té; phan dam, DAP, NPK... vao danh muc binh 6n gia. Phu luc 02 ¢6 vi du
tryc tiép cla gia tran: B6 Xay dung dinh gia toi da dich vu van chuyén hanh khach hang
khong ndi dja thuong 1& hang phd thong co ban. Gia dién thyc hién theo phéap luat vé dién
luec.

Article 19 lists the price stabilisation measures: balancing supply and demand (buying or
releasing reserve stocks, moving goods between regions), fiscal and monetary measures, specific
prices or maximum, minimum prices and brackets, price support and the use of a price
stabilisation fund. Appendix 01 places finished petrol and oil products, liquefied petroleum gas,
milk for children under 6, ordinary paddy and rice; urea, DAP and NPK fertilisers, among
others, on the stabilisation list. Appendix 02 gives a direct example of a ceiling: the Ministry of
Construction sets a maximum price for basic economy scheduled domestic air passenger
transport. Electricity prices follow the electricity legislation.

Quy binh 6n gia doc theo mé hinh cta chwong nay: khi gia thé gidi thip, mot khoan duoc
trich vao quy trén mdi lit ban ra, tic dong gidng mot khoan thué theo don vi; khi gia thé
gidi cao, quy chi bu trén mdi lit, tic dong gidng trg cip theo don vi (muc 3.7). Bién do
gia trong nudc vi vay hep hon bién do gia thé gisi.

A price stabilisation fund can be read with this chapter’s model: when world prices are low, an
amount is set aside on each litre sold, acting like a per-unit tax, when world prices are high, the
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fund pays out on each litre, acting like a per-unit subsidy (section 3.7). Domestic prices
therefore swing less than world prices.

3.6. Gia san — Price floors

PHAI THUQC / MEMORISE — Gi san (gia ti thiéu) 1a mérc gia thap nhit duoc phép
mua, ban. Gia san rang budc khi dat cao hon gia can béng; khi d6 luvgng cung vuot luong
cAu, thi truong dw thira, lugng giao dich béng luong clu va phat sinh mét khong.

A price floor (minimum price) is the lowest price at which trade is allowed. It binds when set above
the equilibrium price; quantity supplied then exceeds quantity demanded, there is a surplus, the
quantity traded equals quantity demanded and a deadweight loss arises.

VI DU/ EXAMPLE — Ciing thi truong gao & muc 3.5, nay tinh ap gia san 18 nghin
ddng/kg dé gitr thu nhap noéng dan.

In the rice market of section 3.5 the province now sets a floor of 18 thousand VND per kg to protect
farmers’ incomes.

1. Tai P = 18: QP =28, Q° = 52, du thira 24 nghin tin. Néu chi ban dugc cho ngudi mua,
Q=28.

At P = 18: QP =28, Q* = 52, a surplus of 24 thousand tonnes. If sales go only to buyers, O
=28.

2.CS =1 x28 x (25— 18) =98; PS = (13 + 6)/2 x 28 = 266 (gia dinh 28 nghin tin do
ngudi c6 chi phi thip nhét san xuat); mat khong = % x 12 x 6 = 36.
CS=1%x28x(25-18) =98 PS=(13+6)/2 x 28 = 266 (assuming the 28 thousand
tonnes come from the lowest-cost growers),; deadweight loss = 7> x 12 X 6 = 36.

3. Néu Nha nudc mua hét phan du thira: chi 18 x 24 = 432 ty dong/thdng; nong dan ban
da 52 nghin tan, PS = ' x 52 x (18 — 5) = 338. Tong CS + PS — chi ngan sach = 98 +
338 — 432 = 4, thap hon 400 ban dau 396 ty dong khi s6 gao mua vao khong ding
duoc.

If the state buys the whole surplus: it spends 18 % 24 = VND 432 billion per month; farmers
sell all 52 thousand tonnes, PS = /5 x 52 x (18 — 5) = 338. CS + PS — budget cost = 98 +
338 — 432 =4, which is 396 billion below the original 400 if the rice bought cannot be used.
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Hinh 3.5. Gi4 san 18 trén thi truong gao: du thira 24, CS = 98, PS = 266, mAt khong 36
Figure 3.5. A floor of 18 in the rice market: surplus 24, CS = 98, PS = 266, deadweight loss 36

Tiéu chi
Criterion

Gia tran

Gia san

Muc dich

Purpose

Rang budc khi
Binding when

H¢ qua
Result

Luong giao dich
Quantity traded

Hién tuong di kém
Side effects

Vi du s6 muc 3.5 - 3.6
Numerical example 3.5 —
3.6

Price ceiling

Béo v¢€ ngudi mua
Protect buyers

Gi4 tran < Po
Ceiling < Po

Thiéu hyt QP — Qs
Shortage QP — Q¢

Q* (phia cung ngén)
Qs (short side)

Xép hang, cho den, giam chét
luong

Queues, black markets, lower
quality

P = 12: thiéu 24, DWL 36
P = 12: shortage 24, DWL 36

Price floor

Béo vé nguoi ban
Protect sellers

Gia san > Po
Floor > Po

Du thtra Qs — QP
Surplus Qs — QP

QP (phia cAu ngin)
QP (short side)

Tdn kho, Nha nudc phai mua,
ban chui dudi gia san
Stockpiles, state purchases, illegal
sales below the floor

P =18: du 24, DWL 36
P = 18: surplus 24, DWL 36

LOI HAY GAP / COMMON MISTAKE — Nham vi tri rang budc: cho rang gia tran dit
trén Po gdy thiéu hut, hodc gi san dat dwéi Po gdy du thira. Gia tran cao hon Po va gia san
thip hon Po déu khong co tac dung; thi trudng van & can bang.

Getting the binding side wrong: believing a ceiling above Po creates a shortage or a floor below Po
creates a surplus. A ceiling above Po and a floor below Po have no effect; the market stays at

equilibrium.
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LOI HAY GAP / COMMON MISTAKE — Liy lugng giao dich duéi gi4 trin bang lugng
cau QP. Ngudi mua mudn mua 52 nhung ngudi ban chi ban 28; lugng giao dich luén 1a phia
ngin cua thi truong, min(QP; Q).

Taking the quantity traded under a ceiling as quantity demanded QP. Buyers want 52 but sellers sell
only 28; the quantity traded is always the short side, min(QP, Q).

3.7. Thué va trg cap theo don vi sin pham — Per-unit taxes and subsidies

Thué theo don vi: tac dong 1én gia va lwgng — A per-unit tax: effects on prices and
quantity

PHAI THUQC / MEMORISE — Thué t ddng trén mdi don vi tao khoang chénh giira gia
nguoi mua tra PB va gia ngudi ban nhan Ps: PB — Ps = t. Banh vao ngudi ban thi duong cung
dich 1én t; danh vao nguoi mua thi duong cau dich xudng t; hai cach cho cling PB, Ps va
lwgng.

A tax of t per unit drives a wedge between the price buyers pay P and the price sellers receive Ps: P8
— Ps=t. Levied on sellers it shifts supply up by t; levied on buyers it shifts demand down by t; both
give the same P5, Ps and quantity.

QP(PP) = Q3(PS), PP—-PS=t (3.7)

Vi DU / EXAMPLE — Thi truong nudce giai khat dong chai: QP = 120 — 2P, Q* =3P — 30
(P: nghin ddng/chai, Q: triéu chai/thang). Nha nudc danh thué 5 nghin dong/chai vao ngudi
ban.

The bottled soft-drink market: QP = 120 — 2P, Q° = 3P — 30 (P in thousand VND per bottle, Q in
million bottles per month). The state levies 5 thousand VND per bottle on sellers.

1. Trudce thué: 120 — 2P = 3P — 30 = Po = 30, Qo =60. CSo =2 x 60 x (60 —30) = 900;
PSo =12 x 60 % (30 — 10) = 600 (ty déng/théng).
Before the tax: 120 — 2P = 3P — 30 = Po = 30, Qo = 60. CSo = % % 60 x (60 — 30) = 900;
PSo =7 x 60 x (30 — 10) = 600 (VND billion per month,).

2. Cung sau thué: nguoi ban chi gitt P — 5, nén Q*=3(P — 5) — 30 = 3P — 45. Cén bang:
120 = 2P =3P — 45 = PB=33, Ps=28, Q: = 54.
Supply after the tax: sellers keep only P — 5, so Q° = 3(P — 5) — 30 = 3P — 45. Equilibrium:
120 — 2P =3P — 45 = P8 =33, Ps= 28, O: = 54.

3. Nguoi mua chiu 33 — 30 = 3 (60%), ngudi ban chiu 30 — 28 = 2 (40%) trén mdi chai.
Tién thué 5 x 54 =270; CS =4 x 54 x 27 =729; PS =4 x 54 x 18 = 486.
Buyers bear 33 — 30 = 3 (60%) and sellers 30 — 28 = 2 (40%) per bottle. Tax revenue 5 %
54=270; CS=1"% x54 x27 =729, PS =" x 54 x 18 = 486.

4. Mat khong = %4 x 5 x (60 — 54) = 15. Kiém: 729 + 486 + 270 + 15 = 1.500 = CSo +
PSo.
Deadweight loss = 1> x 5 % (60 — 54) = 15. Check: 729 + 486 + 270 + 15 = 1,500 = CSo +
PSo.

5. Néu danh vao ngudi mua: cau theo gid ngudi ban nhan 1a 120 — 2(P + 5) =110 — 2P =
3P — 30 = Ps =28, PB = 33: cung két qua.
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If levied on buyers: demand in terms of the sellers’ price is 120 — 2(P + 5) = 110 — 2P = 3P
— 30 = Ps= 28, P? = 33: the same result.

P

PB =33 fmmmmmmmmmmmmmmmomonoo 2 ,
Po =30 +-Ti€n thué = 270- - _=>___L
P =28 :

T T
54 60 Q

Hinh 3.6. Thué 5 nghin dong/chai: khoang chénh PB — Ps = 5, tién thué 270, mat khong 15
Figure 3.6. A tax of 5 thousand VND per bottle: wedge P? — Ps =5, revenue 270, deadweight loss 15

Phan chia ganh ning thueé theo d) co gidn — Tax incidence and elasticities

Phin nguwoi mua chiu = ES/(ES + |EP|), phén nguoi ban chiu = |EP|/(ES + |EP|)
(3.8)

Véi ham tuyén tinh QP = a — bP, Q* = ¢ + dP, cong thirc (3.8) dung chinh x4c: ngudi mua
chiu d/(b + d), ngudi ban chiu b/(b + d) mdi dong thué. Vi du trén c¢6 b =2, d = 3: nguoi
mua chiu 3/5, ngudi ban 2/5. Tai can bé‘mg EP =-2 x30/60 =—1, Es=3 x 30/60 = 1,5, va
1,5/(1,5 + 1) = 0,6: hai cach tinh khop nhau.

With linear QP = a — bP and Q° = ¢ + dP, formula (3.8) is exact: buyers bear d/(b + d) and
sellers b/(b + d) of each unit of tax. The example has b = 2, d = 3: buyers bear 3/5, sellers 2/5.
At equilibrium EP = —2 X 30/60 = —1 and E° = 3 x 30/60 = 1.5, and 1.5/(1.5 + 1) = 0.6: the two
methods agree.
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P Cau it co gian P Céu co gian

nguoi mua chiu 4 nguoi mua chiu 1
nguoi ban chiu 1 nguoi ban chiu 4

Eo: Po =30

Eo: Po=30

Hinh 3.7. Cing cung va thué 5: cau it co gidn thi ngudi mua chiu 4, ciu co gidn thi nguoi mua
chiu 1

Figure 3.7. Same supply and a tax of 5: with inelastic demand buyers bear 4, with elastic demand they
bear 1

Hinh 3.7 giit nguyén cung Q° = 3P — 30 va can bang (60; 30). Bén trai ciu QP = 82,5 —
0,75P (b 0,75): ngudi mua chiu 3/3,75 = 80% thué, PB = 34, Ps = 29, luong con 57. Bén
phai cau QP =420 — 12P (b = 12): ngudi mua chiu 3/15 = 20%, PB = 31, Ps = 26, lugng
giam con 48. Cau cang co gidn thi ngudi ban chiu cang nhiéu va mat khong cang 16n.
Figure 3.7 keeps supply Q° = 3P — 30 and the equilibrium (60, 30). On the left, demand QP =
82.5 = 0.75P (b = 0.75): buyers bear 3/3.75 = 80% of the tax, P? = 34, Ps = 29, quantity 57. On
the right, QP = 420 — 12P (b = 12): buyers bear 3/15 = 20%, P8 = 31, Ps = 26, quantity down to
48. The more elastic demand is, the more sellers bear and the larger the deadweight loss.

LOI HAY GAP / COMMON MISTAKE — Cho rang “thué danh vao ai thi ngudi d6 chiu
hét”. Ngudi nop thué theo luat chi quyét dinh duong nao dich chuyén; phan chiu thué thyc té
do d6 co gidn quyét dinh, theo (3.8).

Believing “whoever is taxed bears the whole tax”. The legal payer only decides which curve shifts;
the actual burden is set by elasticities, as in (3.8).

LOI HAY GAP / COMMON MISTAKE — Djch dudng cung sang phai khi c6 thué, hoic
dich theo chiéu ngang mot doan bang t. Thué 1am cung dich Ién ding t theo chiéu doc (tirc
sang trai); voi Q° = 3P — 30, dich ngang 1a 3t chti khong phai t.

Shifting supply to the right under a tax, or horizontally by t. A tax shifts supply up vertically by exactly
t (i.e. to the left); with Qs = 3P — 30 the horizontal shift is 3t, not t.

Trg c?ip theo don vi — Per-unit subsidies

PHAI THUQC / MEMORISE — Trg cap s trén mdi don vi 1a thué am: nguoi ban nhan Ps =
PB + 5. Puong cung dich xudng s, luong ting qua murc hiéu qua chi ngan sach = s x Ql, loi
ich duoc chia giita ngudi mua va ngudi ban theo cing quy tic co gidn nhu thué, va van co
mat khong.

A subsidy of s per unit is a negative tax: sellers receive Ps = P8 + 5. Supply shifts down by s, quantity
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rises beyond the efficient level, budget cost = s x Qi, the gain is split between buyers and sellers by
the same elasticity rule as a tax, and a deadweight loss still arises.

Vi DU / EXAMPLE — V¢ xe buyt thang tai Ha N6i: QP =100 — 0,5P, Qs = 0,5P — 20 (P:
nghin dong/vé, Q: nghin vé/thang). Thanh phd trg cAp 20 nghin ddng mdi vé cho don vi van
tai.

Monthly bus passes in Ha Noi: QP = 100 — 0.5P, Q°= 0.5P — 20 (P in thousand VND per pass, Q in
thousand passes per month). The city pays operators a subsidy of 20 thousand VND per pass.

1. Khéng tro cap: 100 — 0,5P = 0,5P — 20 = Po = 120, Qo = 40.
Without the subsidy: 100 — 0.5P = 0.5P — 20 = Po = 120, Qo = 40.

2. Co trg cép: Q*=0,5(P +20)—20=0,5P —10. 100 — 0,5P =0,5P — 10 = PB =110, Ps
=130, Q1 =45.

With the subsidy: Q° = 0.5(P + 20) — 20 = 0.5P — 10. 100 — 0.5P = 0.5P — 10 = P =110,
Ps=130, Q1 = 45.

3. Chi ngan sach 20 x 45 = 900 triéu dong/thang. CS tang (120 — 110) x (40 + 45)/2 =
425; PS tang (130 — 120) x (40 + 45)/2 = 425.

Budget cost 20 x 45 = VND 900 million per month. CS rises by (120 — 110) x (40 + 45)/2 =
425; PSrises by (130 — 120) x (40 + 45)/2 = 425.

4. Mat khong = 900 — 425 — 425 = 50 = 14 x 20 x (45 — 40). Hai hé s6 d6 doc bang nhau
(b =d = 0,5) nén ngudi mua va ngudi ban mdi bén hudng mot nira trg cap.
Deadweight loss = 900 — 425 — 425 = 50 = %> x 20 % (45 — 40). The two slopes are equal
(b =d = 0.5), so buyers and sellers each get half of the subsidy.

P

P =130 A
Po =120 A
PB=110

40 45 Q

Hinh 3.8. Tro cip 20 nghin dong/vé: PB = 110, Ps = 130, chi ngén sach 900, mat khong 50
Figure 3.8. A subsidy of 20 thousand VND per pass: P = 110, Ps= 130, budget cost 900, deadweight
loss 50

Mit khong cta trg cdp nim bén phai Qo: 5 nghin vé ting thém c6 chi phi san xuét (trén

duong S) cao hon gia tri dbi voi nguoi di xe (trén dudng D). Néu xe buyt giam un tic,
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khoi bui thi loi ich ngoai thi trudng nay cé thé bu phan mat khong; phan tich d6 thudc
chuong 11.

The subsidy’s deadweight loss lies to the right of Qo: the extra 5 thousand passes cost more to
provide (on S) than riders value them (on D). If buses reduce congestion and pollution, that
benefit outside the market may offset the loss; the analysis belongs to chapter 11.

3.8. Han ngach — Quotas

PHAI THUQC / MEMORISE — Han ngach 13 gi6i han t6i da vé lugng dugc san xuat, ban
hodc nhap khdu trong mét thoi ky. Han ngach rang budc khi nho hon Qo: dudng cung trd nén
thang dtng tai muc han ngach, gia ngudi mua ting, chénh léch gitra gia ngudi mua tra va chi
phi can bién cua ngudi ban thanh té han ngach (quota rent) cia ngudi giir gidy phép.

A quota is a maximum quantity that may be produced, sold or imported in a period. It binds when
below Qo: supply becomes vertical at the quota, the buyers’ price rises, and the gap between the
buyers’ price and sellers’ marginal cost becomes quota rent for licence holders.

Vi DU / EXAMPLE — Trén thi truong nude gidi khat muc 3.7, thay thué béng han ngach 54
triéu chai/thang.
In the soft-drink market of section 3.7, replace the tax with a quota of 54 million bottles a month.

1. Ngudi mua mua 54 khi P = 60 — 54/2 = 33; ngudi ban san long ban chai thir 54 6 P =
10 + 54/3 = 28.

Buyers take 54 at P = 60 — 54/2 = 33, sellers would supply the 54th bottle at P = 10 + 54/3
=28.

2. Gia thi trudng 33. T6 han ngach = (33 — 28) x 54 = 270 ty ddng/thang; mat khong =
2 x5x6=15.

Market price 33. Quota rent = (33 — 28) x 54 = VND 270 billion per month, deadweight
loss =% x5 x6=15.

3. So v6i thué 5: cung lwong 54, cling gid ngudi mua 33, cung mét khong 15; khoan 270
khong vao ngin sach ma vao tay nguoi giit han ngach, trir khi Nha nuéc dau gia gidy
phép.

Compared with the tax of 5: same quantity 54, same buyers’ price 33, same deadweight loss

15; the 270 goes not to the budget but to quota holders, unless the state auctions the
licences.
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P

33 A
30 4

S’ (han ngach 54)

54 60

Q

Hinh 3.9. Han ngach 54 triéu chai: cung gy thanh duong thing dung, t6 han ngach 270, mat
khong 15
Figure 3.9. A quota of 54 million bottles: supply kinks into a vertical line, quota rent 270, deadweight

loss 15

Han ngach nhap khau hoat dong theo cung co ché: lugng hang ngoai bi giéi han lam gia
trong nudc cao hon gia thé gidi; nguoi san xuat trong nudc duoc loi, nguoi tiéu dung
chiu thiét, chénh l¢ch gia trén phén hang nhap la t6 han ngach cia doanh nghiép dugc cép

han ngach.

An import quota works the same way: limiting foreign supply keeps the domestic price above the

world price; domestic producers gain, consumers lose, and the price gap on the imported

quantity is quota rent for the firms granted the quota.

Tiéu chi Thué t

Criterion Tax t

Trg cz‘ip S
Subsidy s

Han ngach
Quota

S 1én t (hodc D xubng
Puong dich chuyén  t)

Curve shift Sup by t (or D down by
Y

Luong so vdi Qo Giam

Quantity vs Qo Falls

Gi4 nguol mua Tang

Buyers’ price Rises

Ngan sach Thut x Qu

Budget Collects t X Qi

S xudng s
S down by s

Tang
Rises
Giam
Falls

Chis x Qu
Spends s x Qi

S thing dtmg tai muc
han ngach
S vertical at the quota

Giam

Falls

Tang

Rises

Khong thu (trir khi dau
gia)

Nothing (unless
auctioned)
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Tiéu chi Thué t Tro cip s Han ngach
Criterion Tax t Subsidy s Quota

Mit khong Co, bén trai Qo Co, bén phai Qo Co, bén trai Qo
Deadweight loss Yes, left of Qo Yes, right of Qo Yes, left of Qo

s=20: Q=45 DWL  54:t6270, DWL 15
50 54: rent 270, DWL 15

Vi du chuong 3

Chapter 3 example t=5:Q=54, DWL 15

LOI HAY GAP / COMMON MISTAKE — Cho ring trg cip khong gy mat khong vi “ai
cling duoc 1gi”. Ngudi mua va ngudi ban dugc 850 nhung ngan sach chi 900; 50 chénh 1éch
1a phan luong san xut vuot Qo ¢6 chi phi cao hon gia tri.

Thinking a subsidy causes no deadweight loss because “everyone gains”. Buyers and sellers gain 850
but the budget pays 900; the 50 gap comes from output beyond Qo whose cost exceeds its value.

Bang cong thirc chwong 3 — Chapter 3 formula sheet

Cong thirc Y nghia
Formula Meaning

EP=Q'(P) - P/Q Co gian diém cua cau theo gia

Point price elasticity of demand

Co gian khoang, trung diém

b - -
E>=(AQ/Q)(AP/P) Arc elasticity, midpoint method

Co gidn theo thu nhép; < 0 thir cap, > 1 xa xi
Income elasticity, < 0 inferior, > 1 luxury

El = (8Q/aT) - 1/Q

Co gidn chéo; > 0 thay thé, < 0 b6 sung
Cross elasticity;, > 0 substitutes, < () complements

Ex = (0Q/0P,) - P,/Qx

Co gian cua cung

E*=(aQ/aP) - PIQ Price elasticity of supply

TR 16n nhét tai [EP| = 1

dTR/dP = Q(1 + EP) TR peaks at |EP| = 1

. Luong giao dich dudi gia tran, gia san

Q:mln(QD; QS) v gg g g - 9g
Quantity traded under a ceiling or floor

Cén bang co thué t

Equilibrium with a tax t

Po—Pi=t; QU(P) = Q(P)

Phan thué ngudi mua chiu
Buyers’ share of the tax

Es/(Es + |EP|)

Mit khong ctia thué voi ham tuyén tinh
Deadweight loss of a tax, linear case

DWL =% x t X (Qo— Q1)
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Thuat ngir Viét — Anh — Vietnamese — English glossary

Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

Do co gian cua cau theo gia

Co gidn diém
Co gian khoang

Cau co gian

Cau it co gidn

Co gian don vi

Hoan toan khong co gian
Co gian theo thu nhap

Co gian chéo

Hang thtr cip

Hang xa xi

D0 co gian cua cung
Téng doanh thu

Gi tran

Gia san

Thiéu hut

Du thtra

Mit khong

Thué theo don vi

Price elasticity of demand

Point elasticity

Arc elasticity

Elastic demand

Inelastic demand

Unit elasticity

Perfectly inelastic

Income elasticity of
demand

Cross-price elasticity

Inferior good

Luxury good
Price elasticity of supply
Total revenue

Price ceiling

Price floor

Shortage

Surplus (excess supply)

Deadweight loss

Per-unit (specific) tax

%AQ khi gia tang 1%
%4Q when the price rises by 1%

Q'(P) - P/Q tai mot diém
Q'(P) - P/Q at one point

Tinh theo trung diém giira hai diém
Midpoint measure between two points

EP> 1
EP<1

[EP| = 1, TR 16n nhat

|EP| = 1, TR at its maximum

Luong khong d6i khi gia doi
Quantity fixed whatever the price

%AQ khi thu nhap tang 1%
%4Q when income rises by 1%

%AQy khi P, tang 1%
%4Q when P, rises by 1%

E'<0
E'>1

%AQs khi gia tang 1%
%A4Q° when the price rises by 1%

TR=PxQ

Mic gia ti da duoc phép
Highest legal price

Miic gia ti thiéu dugc phép
Lowest legal price

QP > (@ tai murc gid dang ap
QP > O at the prevailing price

Q> QP tai murc gid dang ap
Qs> QP at the prevailing price

Phan tong thing du bi mat
Total surplus lost

86 tién ¢6 dinh trén mdi don vi
Fixed amount per unit
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Thuéat ngir Tiéng Anh Giai thich ngin
Term (Vietnamese) English Short definition

Phan thué mdi bén thuc chiu

Ganh ning thué Tax incidence
ane Share of the tax each side bears
£ . . . Thué am, s trén mdi don vi

Tro cap theo don vi Per-unit subsidy ) ) :
Negative tax, s per unit
Gidi han t6i da vé luon

Han ngach Quota o o g
Maximum quantity limit

R PB — Ps) x lugng han ngach

T6 han ngach Quota rent ( ) ong e ] &
(PE — Ps) x quota quantity
Bién phéap cuia Nha nudc khi gia

Binh 6n gi4 Price stabilisation BT @i Lol rring

State measures against abnormal price
SWIngs

3.9. Bai tap van dung c6 10i gidi — Applied exercises with solutions

Bai 1. Pinh gia vé tai mot rap chiéu phim & Can Tho — Exercise 1. Pricing tickets at a
cinema in Cian Tho

Rap Song Hau Cinema ban vé suat tdi cudi tuan. B phan kinh doanh udc lugng cau vé
QP = 1.200 — 10P (P: nghin dong/vé, Q: vé/tuan) va cau bap rang tai quay Q, = 500 — 4P,
— 2P,, trong d6 P, 14 gia mot phan béap rang, P, 1a gia vé (nghin dong). Hién tai P, = 80, P,
= 50. Chi phi phuc vu thém mét khach coi nhu béng 0, strc chtra di cho 700 vé/tudn. Yéu
cau: (1) tinh d6 co gidn cua cau vé theo gia tai P, = 80; (2) tim gia vé 1am doanh thu vé
16n nhét; (3) tinh do co gidn khoang khi gia giam tir 80 xudng 60; (4) tinh d6 co gidn
chéo ctia cau bap rang theo gia vé tai P, = 80 va cho biét quan hé giira hai mit hang; (5)
so sanh tong doanh thu (vé va bap rang) ¢ hai muc gia vé 80 va 60.

Song Hau Cinema sells weekend evening tickets. Its sales team estimates ticket demand QP =
1,200 — 10P (P in thousand VND per ticket, Q in tickets per week) and popcorn demand at the
counter Q, = 500 — 4P, — 2P,, where P, is the price of a popcorn serving and P, the ticket price
(thousand VND). Currently P, = 80 and P, = 50. The cost of serving one more customer is taken
as zero, and capacity covers 700 tickets a week. Find: (1) the price elasticity of ticket demand at
P, = 80; (2) the ticket price that maximises ticket revenue; (3) the arc elasticity when the price
falls from 80 to 60; (4) the cross elasticity of popcorn demand with respect to the ticket price at

P, = 80 and the relationship between the two goods; (5) total revenue (tickets and popcorn) at
ticket prices 80 and 60.

1. Tai P=80: Q =1.200 — 800 = 400 v¢. EP = (dQ/dP)-(P/Q) = —10 x 80/400 = —2. |EP|
=2 > 1: cAu co gian, giam gi4 s& 1am doanh thu vé ting.
At P =80: O = 1,200 — 800 = 400 tickets. EP = (d0Q/dP)-(P/Q) = —10 x 80/400 = —2. |E?|
= 2> [: demand is elastic, so a price cut raises ticket revenue.

2. TR =P(1.200 — 10P) = 1.200P — 10P?; TR'(P) = 1.200 — 20P =0 = P = 60, Q = 600
vé (duéi ste chtra 700). Tai day EP = —10 x 60/600 = —1: doanh thu 16n nhat & diém
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co gidn don vi. TR = 60 x 600 = 36.000 nghin dong = 36 triéu dong/tuan.

TR = P(1,200 — 10P) = 1,200P — 10P? TR'(P) = 1,200 — 20P = 0 = P = 60, Q = 600
tickets (below capacity of 700). Here EP = —10 x 60/600 = —1: revenue peaks at unit
elasticity. TR = 60 x 600 = 36,000 thousand VND = VND 36 million per week.

3. Co gian khoang (trung diém): AQ/Q = 200/500 = 0,4; AP/P = —20/70 ~ —0,286; EP =
0,4/(—0,286) = —1,4. Trén doan 80 — 60 cau van co gian tinh binh quan.

Are (midpoint) elasticity: AQ/Q = 200/500 = 0.4; AP/P = —20/70 = —0.286, EP =
0.4/(—0.286) = —1.4. On the range 80 — 60 demand is elastic on average.

4. Cau bép rang tai Px = 80: Q, = 500 — 200 — 160 = 140 phan. E,x = (6Q,/0Py)-(P,/Q,) =
—2 x 80/140 = —8/7 =~ —1,14 < 0: vé va bap rang la hai hang bo sung.

Popcorn demand at P, = 80: Q, = 500 — 200 — 160 = 140 servings. E,. = (00,/0Px)-(P/Q,)
=—2x80/140 = —8/7 = —1.14 < 0: tickets and popcorn are complements.

5. Doanh thu ba‘ip rang: tai Px = 80 1a 50 x 140 = 7.000; tai P, = 60, Q, =500 — 200 — 120
=180, doanh thu 50 x 180 = 9.000 (nghin d6ng). Téng doanh thu: 32.000 + 7.000 =
39.000 ¢ gia 80; 36.000 + 9.000 = 45.000 ¢ gia 60.

Popcorn revenue: at P, = 80 it is 50 x 140 = 7,000, at P, = 60, O, = 500 — 200 — 120 =
180 and revenue is 50 x 180 = 9,000 (thousand VND). Total revenue: 32,000 + 7,000 =
39,000 at the price of 80; 36,000 + 9,000 = 45,000 at 60.

6. Két luan: ha gia vé tir 80 xudng 60 nghin dong ting doanh thu vé 4 triéu dong va
doanh thu bap rang 2 triéu dong mdi tuan, tong cong 6 tricu déng. Vi hang bo sung,
tinh co gidn chéo trudc khi dinh gia: mat hang kéo khach c6 thé dat gia thap hon muc
t6i da doanh thu cua riéng né.

Conclusion: cutting the ticket price from 80 to 60 thousand VND raises ticket revenue by
VND 4 million and popcorn revenue by VND 2 million a week, VND 6 million in all. With
complements, compute the cross elasticity before setting prices: the item that draws
customers may be priced below its own revenue-maximising level.

Bai 2. HJ tro diém dan Khanh Hoa: gia san kém thu mua hay tro cip — Exercise 2.
Supporting salt farmers in Khanh Hoa: a price floor with purchases or a subsidy

Thi truong mudi hat tai tinh Khanh Hoa ¢6 cau QP = 120 — 20P va cung Q° = 40P — 120
(P: nghin dong/kg, Q: nghin tin/nim). Tinh xét hai phwong 4n nang thu nhap diém dan.
Phuong 4an 1: gi4 san 4,5 nghin dong/kg, Nha nudc mua hét phan du thira (sé mudi nay
Iwu kho, khong ban lai trong ndm). Phuong 4n 2: trg cap s nghin dong cho mdi kg mudi
bén ra, sao cho diém dan ciing nhan 4,5 nghin ddng/kg. Yéu cau: (1) tim can bang va do
co gidn tai cAn bang; (2) phan tich phuong 4n 1; (3) tim s va phan tich phuwong 4n 2; (4)
so sanh chi ngan sach va ton that phuc lgi.

The market for coarse salt in Khanh Hoa province has demand QP = 120 — 20P and supply Q° =
40P — 120 (P in thousand VND per kg, Q in thousand tonnes per year). The province weighs two
ways to raise salt farmers’ incomes. Option 1: a price floor of 4.5 thousand VND per kg, with the
state buying the entire surplus (stored, not resold within the year). Option 2: a subsidy of s
thousand VND on each kg sold, set so that farmers also receive 4.5 thousand VND per kg. Find:
(1) the equilibrium and the elasticities there; (2) the effects of option 1; (3) s and the effects of
option 2; (4) compare budget cost and welfare loss.
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1. Can bang: 120 — 20P = 40P — 120 = Po = 4 nghin ddng/kg, Qo = 40 nghin tan. EP =

—20 x 4/40 = —2; Es = 40 x 4/40 = 4. Gi4 chin trén cta cau 13 6, gia chan dudi ctua
cung 13 3: CSo =% x 40 x 2 = 40; PSo =Y x 40 x 1 =20 (ty déng, vi nghin tin X
nghin dong/kg = ty dong).
Equilibrium: 120 — 20P = 40P — 120 = Py = 4 thousand VND per kg, Qo = 40 thousand
tonnes. EP = =20 x 4/40 = —2; Es = 40 x 4/40 = 4. The demand choke price is 6 and the
supply intercept is 3: CSo = %> x 40 x 2 = 40; PSo = % x40 x 1 = 20 (VND billion, since
thousand tonnes * thousand VND per kg = VND billion).

2. Phuong an 1: tai P =4,5, QP = 30, Q* = 60, du thira 30 nghin tan. Nha nudc chi 4,5 x
30 =135 ty dong. CS =" x 30 x 1,5 =22.5; PS =1 x 60 x 1,5 = 45 (diém dan ban
dugc ca 60 nghin tan).

Option 1: at P = 4.5, QP = 30, Q* = 60, a surplus of 30 thousand tonnes. The state spends
4.5 x 30 = VND 135 billion. CS =% x 30 x 1.5 =22.5; PS =1 x 60 x 1.5 =45 (farmers
sell all 60 thousand tonnes).

3. Phuong 4n 2: diém dan nhan Ps = 4,5 thi cung 60 nghin tan; dé nguoi mua mua hét 60
nghin tin, gia ngudi mua tra PB thoa 120 — 20PB = 60 = PB = 3. Mc trg cap s = 4,5 —
3 = 1,5 nghin dong/kg; chi ngan sach 1,5 x 60 = 90 ty dong. CS = % x 60 x 3 = 90;
PS =45.

Option 2: with P = 4.5 farmers supply 60 thousand tonnes, for buyers to take all 60, the
buyers’ price P8 satisfies 120 — 20P8 = 60 = P? = 3. The subsidy iss =4.5—3=1.5
thousand VND per kg, budget cost 1.5 x 60 = VND 90 billion. CS = % x 60 x 3 = 90; PS =
45.

4. Ton that phuc 1o so véi can bang (tong thang du 60): phuong an 1 con 22,5 + 45 —
135 =—67,5, ton that 127,5 ty dong; phuong an 2 con 90 + 45 — 90 = 45, ton that 15
ty d6ng, dung bang tam giac mat khong % x 1,5 x (60 — 40) = 15.

Welfare loss relative to equilibrium (total surplus 60): option I leaves 22.5 + 45 — 135 =
—67.5, a loss of VND 127.5 billion, option 2 leaves 90 + 45 — 90 = 45, a loss of VND 15
billion, exactly the deadweight triangle 7> % 1.5 % (60 — 40) = 15.

5. Két luan: hai phuong an dem lai cho diém dén ciing PS = 45 ty dong. Tro cap ton it
ngan sach hon 45 ty dong, ngudi tiéu ding duoc 1oi (gia 3 thay vi 4,5) va khong phat
sinh 30 nghin tan mudi ton kho. Gia san kém thu mua chi hop 1y khi s6 hang mua vao
duoc dung hoac ban lai sau (du trir, Xuét khéu).

Conclusion: both options give farmers the same PS = VND 45 billion. The subsidy costs

VND 45 billion less, consumers gain (price 3 instead of 4.5) and no 30 thousand tonnes of
salt pile up in storage. A floor with purchases makes sense only if the stock bought is used or
resold later (reserves, exports).

3.10. Cau héi ty luan va dan y tra 16i — Essay questions and answer outlines

Céu 1. Dung dd thi cung — ciu, phan tich tac ddng ciia gia tran dit thip hon gia cAn
bang: lwong giao dich, thiéu hut, phan phéi lai thing dw, mat khong va cac hién
twong di kém. Khi nao gia tran khong c6 tac dung?

Question 1. Using a supply and demand diagram, analyse a price ceiling set below the
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equilibrium price.: quantity traded, shortage, redistribution of surplus, deadweight loss and side
effects. When is a ceiling non-binding?

« V& D dbc xudng, S dbc 1én, can bang E(Qo, Po); ké dudng gia trin Pi < Po nim ngang.
Tai P: luong cau QP vuot lugng cung Qs: thiéu hut QP — Q.

Draw D sloping down, S sloping up, equilibrium E(Qo, Po); add a horizontal ceiling line P: <
Po. At P: quantity demanded QP exceeds quantity supplied Q°: a shortage QP — Q.

« Luong giao dich thuc té bang phia ngan ciia thi truong: Q = Q° < Qo. Ngudi ban mét ca
phan thing du chuyén sang ngudi mua (hinh chit nhat (Po — P1) x Q°) 1dn mot tam
giac.

The quantity traded is the short side of the market: Q = Q* < Qo. Sellers lose both the
rectangle transferred to buyers ((Po — P1) x Q%) and a triangle.

« Nguoi mua duoc hinh chit nhat ¢6 nhung mat tam giac phia trén giira Q° va Qo; hai
tam giac hop thanh mét khong, phan tong thing du khong ai nhan.

Buyers gain that rectangle but lose the upper triangle between Q° and Qo; the two triangles
make up the deadweight loss, surplus that nobody receives.

« Hién tuong di kém: xép hang, phan phdi theo quan hé, chg den ban & gia gan mirc san
10ng tra tai Q°, nguoi ban giam chét lugng hodc ban kém. Thoi gian chd 1a chi phi that
clia ngudi mua, lam phan loi cia ho nhé hon hinh chit nhat trén.

Side effects: queues, allocation through connections, a black market at prices near
willingness to pay at Q¢ sellers cutting quality or tying sales. Waiting time is a real cost to
buyers and shrinks their gain below the rectangle.

« Gié tran dit cao hon hodc bang Po khong rang budc: thi trudong van ¢ E. Gid san thi
nguoc lai, chi rang budc khi dat cao hon Po.

A ceiling at or above Po is non-binding: the market stays at E. A floor is the mirror case and
binds only when set above Po.

Céiu 2. Thué theo don vi danh vao nguwoi ban thi ngudi ban 6 phai chiu toan bd
thué khong? Phan tich bang d6 thi va cong thirc phan chia ganh niing thué theo @6
co gian; néu hai trwong hgp dac biét.

Question 2. Does a per-unit tax levied on sellers fall entirely on sellers? Analyse with a diagram
and the incidence formula based on elasticities, describe two special cases.

« Thué t danh vao ngudi ban lam dudng cung dich 1én dung t theo chiéu doc (S + t). Can
bang méi: ngudi mua tra PP > Po, ngudi ban nhan Ps = PB — t < P, lwong giam tir Qo
xubng Q.

A tax t on sellers shifts supply up vertically by exactly t (S + t). New equilibrium: buyers pay
PB> Py, sellers keep Ps= P8 — t < Po, quantity falls from Qo to Q..

« Phan nguoi mua chiu PB — Po, phdn nguoi ban chiu Po — Ps; tong hai phan bang t. Panh
thué vao nguoi mua (cau dich xudng t) cho cing PB, Ps, Q.

Buyers bear P8 — Po and sellers bear Po — Ps; the two add up to t. Levying the tax on buyers
(demand shifts down by t) gives the same P, Psand Q..

* V6i thué nho: ty 18 ngudi mua chiu = E¥/(Es + |EP|), nguoi ban chiu = [EP|/(Es + |EP)|).
Bén ndo it co gidn hon chiu nhiéu hon.
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For a small tax: the buyers’ share = E¥/(E* + |EP|) and the sellers’ share = |EP|/(E* + |EP|).
The less elastic side bears more.

« Cau hoan toan khong co gidn (D thang dimg): ngudi mua chiu ca t, lwong khong doi,
khong c6 mat khong. Cung hoan toan co gidn (S nam ngang) ciing cho két qua ngudi
mua chiu cat.

Perfectly inelastic demand (vertical D): buyers bear all of t, quantity is unchanged, no
deadweight loss. Perfectly elastic supply (horizontal S) also puts all of t on buyers.

« Cung hoan toan khéng co gidn (dat dai, vé mot tran ddu da in): ngudi ban chiu ca t.
Két luan: ai nop thué theo luat khong quyét dinh ai chiu thué; d6 co gidn quyét dinh.
Perfectly inelastic supply (land, tickets already printed for a match): sellers bear all of t.
Conclusion: the legal payer does not decide who bears the tax, elasticities do.

Céu 3. Thi trudng nwéc mam dong chai c6 QP = 150 — 5P, Qs = 5P — 50 (P: nghin
dong/chai, Q: nghin chai/thang). (a) Tim cin bing va d co giin clia ciu, ciia cung
tai cAn bing. (b) Nha nuwéc danh thué 4 nghin dong/chai vao nguwoi mua: tim gia
ngudi mua tra, gia nguwoi ban nhén, lwgng, tién thué va mat khong. (c) Néu thay
thué bang han ngach 40 nghin chai/thang thi két qua khac gi?

Question 3. The bottled fish-sauce market has QP = 150 — 5P and Q° = 5P — 50 (P in thousand
VND per bottle, Q in thousand bottles per month). (a) Find the equilibrium and the price
elasticities of demand and supply there. (b) The state levies 4 thousand VND per bottle on

buyers: find the buyers’ price, the sellers’ price, quantity, tax revenue and deadweight loss. (c)
How would a quota of 40 thousand bottles a month differ?

*(a) 150 = 5P =5P — 50 = Po =20, Qo = 50. EP = =5 x 20/50 = —2; Es =5 x 20/50 = 2.
(a) 150 — 5P =5P — 50 = Po =20, Qo = 50. EP = =5 x 20/50 = =2; E* =5 x 20/50 = 2.

« (b) Thué vao nguoi mua: cau theo gia nguoi ban nhan 1a 150 — 5(Ps + 4) = 130 — 5P-.
Cho bang cung: 130 — 5Ps = 5Ps — 50 = Ps = 18, PB =22, Q: = 40 nghin chai.
(b) Tax on buyers: demand in terms of the sellers’ price is 150 — 5(P*+ 4) = 130 — 5Ps
Equating with supply: 130 — 5Ps = 5Ps— 50 = Ps =18, P = 22, O: = 40 thousand bottles.

« Mbi bén chiu 2 nghin dong (|EP| = Es = 2 nén chia d6i). Tién thué 4 x 40 = 160 triéu
d6ng/thang; mat khong Y x 4 x (50 — 40) = 20 triéu déng/thang.
Each side bears 2 thousand VND (|EP| = E* = 2, so an equal split). Tax revenue 4 x 40 =

VND 160 million per month, deadweight loss 7> x 4 x (50 — 40) = VND 20 million per
month.

« (¢) Han ngach 40: nguoi mua tranh nhau 40 nghin chai day gia 1én 22 (tir ciu), nguoi
ban sin long ban 40 ¢ gia 18 (tir cung). Luong, gid ngudi mua, mat khong nhu ciu
(b).

(c) A quota of 40: buyers bid the price of 40 thousand bottles up to 22 (from demand), while
sellers would supply 40 at 18 (from supply). Quantity, buyers’ price and deadweight loss
match part (b).

« Khac biét: khoan 160 triéu dong (4 x 40) khong vao ngan sach ma thanh t6 han ngach
clia nguoi gitr gidy phép. Néu Nha nudc dau gia han ngach thi thu lai dugc khoan nay.
Difference: the VND 160 million (4 % 40) goes not to the budget but to licence holders as
quota rent. Auctioning the quota would let the state recover it.
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3.11. Cau héi triac nghiém — Multiple-choice questions

15. Gia vé xe khach tang tir 40 1én 60 nghin dong, lugng vé ban giam tir 260 xudng 140
vé/ngdy. Po co gidn khoang (trung diém) cua cau theo gid 1a:
A coach fare rises from 40 to 60 thousand VND and tickets sold fall from 260 to 140 per day.
The arc (midpoint) price elasticity of demand is:

A 1,5/ 15

B.—0,92 / —0.92
C.—0,67 / —0.67
D.-2,57 / —2.57

16. Cau vé mudi 4n c6 [EP| = 0,4 tai mirc gia hién hanh. Néu ngudi ban ting gia 5% thi:
Demand for table salt has |EP| = 0.4 at the current price. If sellers raise the price by 5%:
A. Tong doanh thu giam / Total revenue falls
B. Téng doanh thu khong d6i / Toral revenue is unchanged
C. Tong doanh thu tang / Total revenue rises
D. Lugng ban tang 2% / Quantity sold rises by 2%

17. D6 co gidn ciia cau theo thu nhap ctia mi goi bang —0,3. Mi gdi la:
The income elasticity of demand for instant noodles is —0.3. Instant noodles are:
A. Hang xa xi / A4 luxury good
B. Hang thiét yéu / A necessity
C. Hang bo sung / A4 complement
D. Hang tha cdp / An inferior good

18. Thi truong gao c6 QP = 100 — 4P, Qs = 4P — 20 (P: nghin ddng/kg). Gia tran 12 nghin
dong/kg gay thiéu hut:
A rice market has QP = 100 — 4P and Qs = 4P — 20 (P in thousand VND per kg). A ceiling
of 12 thousand VND per kg causes a shortage of:

A. 12
B. 24
C.28
D. 0, vi gia tran thap hon gia can bang / 0, because the ceiling is below equilibrium

19. QP =100 — P, Q* = 4P — 50. Panh thué 10 nghin dong/don vi vao ngudi ban. Mdi don

vi, ngudi mua chiu:
QP =100— P, O°=4P — 50. A tax of 10 thousand VND per unit is levied on sellers. Per
unit, buyers bear:

A. 8 nghin dong / 8 thousand VND

B. 0, thué danh vao ngudi ban thi nguoi ban chiu / 0, sellers pay so sellers bear it

C. 2 nghin déng / 2 thousand VND

D. 5 nghin dong / 5 thousand VND
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20. QP =90 — 3P, Q*=2P — 10. Thué 5 nghin dong/don vi gy mat khong bang:
QP =90 — 3P, Q5= 2P — 10. A tax of 5 thousand VND per unit causes a deadweight loss of:
A. 30
B. 120
C.15
D.6

21. Han ngach dit dung bang luong giao dich sau thué t. So véi thué t, han ngach:
A quota is set equal to the quantity traded under a tax t. Compared with the tax, the quota:
A. Khong gay mat khong / Causes no deadweight loss
B. Lam gia nguoi mua tra thdp hon / Gives buyers a lower price
C. Lam lugng giao dich 16n hon / Leads to a larger quantity traded
D. Chuyén phan chénh léch gia cho ngudi giit han ngach thay vi ngan sach / Gives
the price gap to quota holders instead of the budget
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Chuong 4. Lua chon cua nguwoi tieu dung — Chapter 4. Consumer

choice

Muc tiéu chwong — Chapter objectives

* Phan biét téng lgi ich va loi ich cén bién; van dung quy luat lgi ich can bién giam dan
va nguyén tic MU,/P, = MU,/P, dé chon gio hang.
Distinguish total from marginal utility; apply diminishing marginal utility and the rule
MU,/P, = MU,/P, to choose a bundle.

« V& va doc dudng bang quan, dudng ngan sach; tinh MRS, d6 déc ngan sach va tim can
bang tiéu ding MRS = P,/P,.
Draw and read indifference curves and budget lines, compute the MRS and the budget slope
and find the consumer equilibrium MRS = P./P,.

* Dung duong tiéu dung — thu nhap, duong Engel, duong gia — ti€u dung va rit ra
duong ciu ca nhén.
Build the income—consumption curve, the Engel curve and the price—consumption curve, and
derive the individual demand curve.

« Tach tac dong clia thay do6i gia thanh hiéu Gmg thay thé va hiéu (mg thu nhéap; phan
biét hang thong thudng, hang thi cap, hang Giffen.
Split the effect of a price change into substitution and income effects, distinguish normal,
inferior and Giffen goods.

4.1. Loi ich va lgi ich can bién — Utility and marginal utility
Téng loi ich va lgi ich can bién — Total utility and marginal utility

PHAI THUQC / MEMORISE — Lgi ich (U) 1a mrc thoa min nguoi tiéu dung nhan duoc
khi tiéu dung hang hoa, dich vu. Téng lgi ich (TU) 13 toan b mic thoa man tir mot lugng Q.
Loi ich can bién (MU) 14 phan tong loi ich ting thém khi tiéu ding thém mot don vi hang:
MU = ATU/AQ, hodac MU = TU'(Q) khi TU kha vi.

Utility (U) is the satisfaction a consumer obtains from goods and services. Total utility (TU) is the

whole satisfaction from a quantity Q. Marginal utility (MU) is the extra total utility from one more
unit: MU = ATU/AQ, or MU = TU'(Q) when TU is differentiable.

MU = ATU/AQ = dTU/dQ 4.1)

Céch tiép can nay goi 1a Iy thuyét loi ich do dwore (loi ich bang sb): gia dinh nguoi tiéu
ding gan dugc con sd cho muc thoéa mén, don vi do quy ude 1a “atil”. Muyc 4.2 tro di
dung cach tiép can thir tw: chi can biét gié ndo duogc wa thich hon, khong can do d6 16n.

This approach is cardinal utility theory: the consumer is assumed to attach numbers to

satisfaction, measured in conventional “utils”. From section 4.2 the ordinal approach is used:
one only needs to know which bundle is preferred, not by how much.

PHAI THUQC / MEMORISE — Quy luit lgi ich cdn bién giam dan: khi tiéu dung ngay
cang nhiéu mot hang hoa trong mot khoang thoi gian, cac yéu té khac khong ddi, loi ich can
bién ctia don vi tdng thém c6 xu hudng giam. Khi MU > 0 thi TU tang; MU = 0 thi TU dat
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cuc dai (diém bao hoa); MU < 0 thi TU giam.

Law of diminishing marginal utility: as more of a good is consumed in a given period, other things
equal, the marginal utility of each extra unit tends to fall. While MU > 0, TU rises; at MU = 0, TU is
at its maximum (satiation); when MU < 0, TU falls.

VI DU/ EXAMPLE — Binh udng tra sita voi tong loi ich mdi tudn TU = 20Q — Q* (Q:
céc/tuﬁn). Tim MU, tinh TU va MU tai Q = 4, xac dinh diém bdo hoa va giai thich cbe tha 12.
Binh drinks milk tea with weekly total utility TU = 20Q — Q? (Q: cups per week). Find MU, compute
TU and MU at Q = 4, locate the satiation point and comment on the 12th cup.

1. MU = TU'(Q) = 20 — 2Q: dudng thang dbc xudng, 1oi ich can bién giam 2 util sau
mdi cc.
MU =TU'(Q) = 20 — 2Q: a downward-sloping line, marginal utility falls by 2 utils with
each cup.

2. TaiQ=4:TU =80 - 16 = 64 util; MU =20 — 8 = 12 util.
At Q =4:TU = 80 — 16 = 64 utils; MU = 20 — 8 = 12 utils.

3. Bao hoa: MU =0 & Q = 10; TU max =200 — 100 = 100 1util.
Satiation: MU = 0 & Q = 10; TU max = 200 — 100 = 100 utils.

4.Q=12: MU =-4<0, TU =240 — 144 = 96 < 100. Cc thir 11, 12 lam giam mirc
thoa man; nguoi tiéu dung hop 1y khéng mua qué 10 cbe du duoc cho khong.
Q=122 MU=—-4<0,TU =240 — 144 = 96 < 100. The 11th and 12th cups reduce
satisfaction, a rational consumer takes no more than 10 cups even if they are free.

TU (a) Téng loiich MU (b) Loi ich can bién

R e

F S

Hinh 4.1. Téng loi ich TU =20Q — Q? va lgi ich can bién MU = 20 — 2Q. TU dat cuc dai tai Q =
10, dung noi MU cit truc hoanh.
Figure 4.1. Total utility TU = 20Q — Q? and marginal utility MU = 20 — 2Q. TU peaks at Q = 10,
exactly where MU crosses the horizontal axis.

Nguyén tic cin bang: loi ich cin bién trén mdt ddng — The equimarginal principle

PHAI THUQC / MEMORISE — Vi thu nhép I va gia P,, P,, nguoi tiéu dung t6i da hoa
téng loi ich khi loi ich cin bién trén mdt dong chi tidu bang nhau giira cic hang héa va
chi hét thu nhap.
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With income I and prices P., P,, the consumer maximises total utility when the marginal utility per
dong spent is equal across goods and all income is spent.

MUx/Px = MUy/Py, Px-X+ PyY =1 (4.2)

Lap luan: néu MU,/P, > MU,/P, thi chuyén mét dong tir Y sang X lam tong loi ich ting
(mét it hon dugc). Viée chuyén tiép tuc dén khi MU, giam, MU, ting va hai ty s6 bang
nhau. Ty sé chung A = MU/P goi 14 lgi ich cdn bién ciia tién: loi ich ting thém khi thu
nhap ting mot dong.

Reasoning: if MU,/P, > MU,/P,, moving one dong from Y to X raises total utility (less is lost than
gained). Reallocation continues until MU, has fallen, MU, has risen and the two ratios are

equal. The common ratio A = MU/P is the marginal utility of money: the extra utility from one
more dong of income.

Vi DU/ EXAMPLE — Chi c¢6 90 nghin dong mdi ngay cho banh mi (X, gia 20 nghin
ddng/6) va sira chua (Y, gia 10 nghin dong/hdp). Loi ich can bién cho trong bang. Tim gio
hang tbi wu.

Chi has 90 thousand VND a day for banh mi (X, 20 thousand VND per loaf) and yoghurt (Y, 10
thousand VND per pot). Marginal utilities are given in the table. Find the optimal bundle.

Unit
1 60 3 30 3

2,5 2,5
g = 2.5 e 2.5
3 40 2 20 2

1,5 1,5
5 = 1.5 = 1.5
5 20 1 10 1

0,5 0,5
¢ 1 0.5 2 0.5

1. Xép cac don vi theo MU/P tir cao xudng thip va mua lan lugt: mirc 3 (X thir 1, Y thu
1), mac 2,5 (X tha 2, Y thtr 2), mtc 2 (X thu 3, Y thu 3).
Rank units by MU/P from high to low and buy in that order: level 3 (Ist X, Ist Y), level 2.5
(2nd X, 2nd Y), level 2 (3rd X, 3rd Y).

2. Chi tiéu tai X =3, Y =3: 3 x 20 + 3 x 10 = 90 nghin dong, vira hét ngan sach; MU,/P,
=MU,/P, =2.
Spending at X =3, Y = 3: 3 x 20 + 3 x 10 = 90 thousand VND, the whole budget; MU,/P;
=MU/P, = 2.

3. Tong loi ich: (60 + 50 + 40) + (30 + 25 + 20) = 150 + 75 = 225 util. So sanh: X =4, Y
=1cho 180 +30=210; X=2,Y =5 cho 110 + 100 = 210; ca hai déu kém 225.
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Total utility: (60 + 50 + 40) + (30 + 25 + 20) = 150 + 75 = 225 utils. Compare: X =4, Y =
1 gives 180 +30=210; X=2,Y =5 gives 110 + 100 = 210, both fall short of 225.

LOI HAY GAP / COMMON MISTAKE — Chon hang ¢6 MU lén nhit thay vi MU/P 16n
nhét. O banh mi thir 4 c6 MU = 30 16n hon hop sita chua thir 4 (MU = 15) nhung tinh trén
mot dong thi hai hang bang nhau (1,5). Tiéu chi dung ludn 14 loi ich trén mot dong, va phai
kém diéu kién chi hét ngan sach.

Choosing the good with the largest MU instead of the largest MU/P. The 4th loaf has MU = 30, above
the 4th pot of yoghurt (MU = 15), yet per dong the two are equal (1.5). The correct criterion is always
utility per dong, together with spending the whole budget.

4.2. S¢ thich va dwong bang quan — Preferences and indifference curves

Céc gia thiet ve sé thich — Assumptions about preferences

« PAy dii: v6i hai gié A, B bat ky, nguoi tiéu dung ludn so sanh duge: A wa thich hon B,
B wa thich hon A, hodc A va B bang quan (A ~ B).
Completeness: for any two bundles A and B the consumer can rank them: A preferred to B, B
preferred to A, or indifference (A ~ B).

« Bic ciu: A dugc va thich hon B va B hon C thi A hon C. Gia thiét nay loai trir viéc
hai duong bang quan cat nhau.
Transitivity. if A is preferred to B and B to C, then A is preferred to C. It rules out crossing
indifference curves.

« Khong no (cang nhiéu cang tot): gié c6 nhidu hon it nhit mot hang, khong it hon
hang nao, dugc ua thich hon.

Non-satiation (more is better): a bundle with more of at least one good and no less of any
good is preferred.

PHAI THUQC / MEMORISE — Puwéong bang quan 14 tip hop cac gié hang dem lai cho
ngudi tiéu dung ciing mét mirc thé6a méin. Bin do duwong bang quan 13 ho cic dudng bang
quan; dudng cang xa gdc toa do biéu thi mirc 1oi ich cang cao. V&i ham loi ich U(X, Y),
duong bang quan mirc Uo 1a tap {(X, Y): U(X, Y) = Uo}.

An indifference curve is the set of bundles giving the consumer the same level of satisfaction. An

indifference map is the family of such curves, curves further from the origin represent higher utility.
For a utility function U(X, Y), the curve at level Uo is {(X, Y): U(X, Y) = Us}.

Pic diém cua duong bang quan thong thuong: (1) déc xudng — thém X thi phai bot Y
moi giit nguyén muc thoa man; (2) khong cit nhau — hé qua cua bic cau va khong no
(chting minh & cau ty luan 1); (3) 18i vé phia goc toa dp — ty 1¢ thay thé can bién giam
dan; (4) duong xa gdc hon ¢6 1gi ich cao hon.

Properties of a typical indifference curve: (1) it slopes downwards — more X requires less Y to
keep satisfaction constant; (2) curves do not cross — a consequence of transitivity and non-

satiation (proved in essay question 1); (3) it is convex to the origin — the marginal rate of
substitution diminishes; (4) curves further out carry higher utility.
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Ty 1€ thay the caAn bién — The marginal rate of substitution

PHAI THUQC / MEMORISE — TY I¢ thay thé c4n bién ciia X cho Y (MRS) 14 lugng Y
ngudi tiéu dung san sang tir bo dé co thém mot don vi X ma murc théa man khong ddi. MRS
bang tri tuyét ddi d6 ddc dudng bang quan va bang ty sb loi ich can bién.

The marginal rate of substitution of X for Y (MRS) is the amount of Y the consumer is willing to give
up for one more unit of X at constant satisfaction. It equals the absolute slope of the indifference curve
and the ratio of marginal utilities.

MRSxy = —AY/AX |U = const — MUX/MUY (43)

Chiing minh (4.3): doc duong bang quan AU = MUy AX + MU,-AY = 0, suy ra ~AY/AX
= MU/MU,. Loi ich can bién cta X giam khi X tidng, cua Y tang khi Y gidm, nén MRS
giam déan khi di xudng doc dudng bang quan.

Proof of (4.3): along an indifference curve AU = MU,AX + MU, AY = 0, so —AY/AX =
MU/MU,. MU; falls as X rises and MU, rises as Y falls, so the MRS diminishes as one moves
down the curve.

VI DU/ EXAMPLE — Lan ¢6 ham lgi ich U = XY, X 1a s6 vé xem phim, Y 14 s6 ly ca phé
moi thang. Xét dudng bang quan U = 192. Tinh MRS tai A(4; 48), B(8; 24), C(16; 12).

Lan’s utility is U = X°Y, X being cinema tickets and Y cups of coffee a month. Take the indifference
curve U = 192. Compute the MRS at A(4, 48), B(8, 24) and C(16, 12).

1. Kiém ba gi6 cing nam trén U=192: 4 x 4§ =8 x 24 =16 x 12 =192,
Check that the three bundles lie on U = 192: 4 x 48 =8 x 24 =16 x 12 =192.
2.MU,=Y, MU, =X = MRS =Y/X. Tai A: 48/4 = 12; tai B: 24/8 = 3; tai C: 12/16 =
0,75.
MU, =Y, MU, =X MRS = Y/X. At A: 48/4 = 12; at B: 24/8 = 3; at C: 12/16 = 0.75.
3. Poc két qua: tai A Lan c6 it vé, nhiéu ca phé nén sin sang bo 12 ly dé c6 thém 1 vé;
tai C chi chju bo 0,75 ly. MRS giam dan, dudng bang quan 16i vé gdc (Hinh 4.2).
Reading: at A Lan has few tickets and much coffee, so she would give up 12 cups for one

more ticket; at C only 0.75 cups. The MRS diminishes and the curve is convex to the origin
(Figure 4.2).
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Y

Loi ich tang

X

Hinh 4.2. Ban d dudng bang quan cia U= XY (Ui =72, U2 = 192, Us = 432). Tiép tuyén tai
A, B, C trén U: thoai dan: MRS giam tir 12 xudng 0,75.
Figure 4.2. Indifference map of U = XY (U; = 72, U> = 192, Us = 432). The tangents at A, B and C on
U- flatten: the MRS falls from 12 to 0.75.

Hai trwong hop dac biét — Two special cases

Hang thay thé hoan hio: nguoi ti€u dung ddi hai hang theo mot ty 1€ ¢ dinh, vi du
nuéc khoang chai 500 ml cta hai hang ma nguoi mua thay nhu nhau: U = X + Y. Puong
bang quan 1a duong thang, MRS khong ddi (bang 1). Hang bd sung hoan hao: hai hang
chi dung cung nhau theo ty 1¢ c¢d dinh, vi du mot khung xe dap can hai banh: U =
min(2X; Y). Puong bang quan hinh chir L, goc nam trén tia Y = 2X; thém riéng mot
hang khong lam tang loi ich.

Perfect substitutes: the consumer trades the goods at a fixed rate, e.g. 500 ml bottled water of
two brands that the buyer regards as identical: U = X + Y. Indifference curves are straight lines
with a constant MRS (equal to 1). Perfect complements: the goods are used only together in

fixed proportions, e.g. one bicycle frame needs two wheels: U = min(2X, Y). Indifference curves
are L-shaped with corners on the ray Y = 2X; adding only one good does not raise utility.
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Y (a) Thay thé hoan hao: U=X+Y

Us

Uz Us

X

Y (banh)

(b) Bd sung hoan héo: U = min(2X; Y)

U2

X (khung)

Hinh 4.3. (a) Hang thay thé hoan hao: dudng bang quan 1 dudng thiang. (b) Hang bd sung hoan
hao: dudng bang quan hinh chit L, goc nam trén tia Y = 2X.

Figure 4.3. (a) Perfect substitutes: straight-line indifference curves. (b) Perfect complements: L-shaped

curves with corners on the ray Y = 2X.

Tiéu chi
Criterion

Ham loi ich méu
Sample utility

Hinh dang duong
bang quan
Curve shape

MRS

Lua chon t6i wu
thuong gap
Typical optimum

Vidu
Example

Sé thich thong

thuong
Typical preferences

Cong, 101 vé goc
Curved, convex to the
origin

Giam dan doc duong
Diminishing along the
curve

Piém tiép xuc, mua ca
hai

Tangency, both goods
bought

V¢é xem phim — ca phé
Cinema tickets — coffee

Thay thé hoan hao

Perfect substitutes
U=aX+bY

Puong thang
Straight line

Khong d6i = a/b
Constant = a/b

Diém gbc, chi mua
hang ré hon tinh theo
loi ich

Corner, only the
cheaper good per util

Nudc khoang hai
hang

Two brands of bottled
water

B0 sung hoan hio
Perfect complements

U =min(aX; bY)
U = min(aX, bY)

Hinh chit L
L-shaped

Khong xac dinh tai
goc; 0 hodc o ¢ hai
canh

Undefined at the corner;
0 or  on the arms

Tai géc chir L: aX =
bY
At the kink: aX = bY

Khung — banh xe dap

Bicycle frames — wheels
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4.3. Pwong ngan sach — The budget line

PHAI THUQC / MEMORISE — Puwong ngin sach 1a tap hop cic gio hang ngudi tiéu
dung mua duoc khi chi hét thu nhap I vé6i gia Py, P, cho trude. Cac gié nam trén hodc dudi
dudng ngan sach tao thanh tap ngan sach (tap hop gié hang mua duogc).

The budget line is the set of bundles the consumer can buy by spending all income I at given prices Pk,
P,. Bundles on or below it form the budget set (the affordable bundles).

PxX+PyY=1 o Y=I/Py— (Px/Py)X (4.4)

Piém chin truc hoanh I/Py 1a lugng X tdi da khi chi mua X; diém chan truc tung I/P, 1a
luong Y t6i da. Do déc —P,/P, 14 gia twong ddi: mudn thém mot don vi X phai bot P,/P,
don vi Y. Pay 1a ty 18 ddnh d6i cua thi trwdng, khac voi MRS 14 ty 16 danh d6i nguoi
tiéu dung sin long.

The horizontal intercept I/P, is the most X affordable when buying X only; the vertical intercept
I/P, is the most Y. The slope —P./P, is the relative price: one more unit of X costs P./P, units of Y.

It is the market’s trade-off rate, unlike the MRS, which is the rate the consumer is willing to
accept.

Vi DU/ EXAMPLE — Lan c6 I = 1.440 nghin d6ng/thang, vé xem phim P, = 90 nghin
ddng, ca phé P, = 30 nghin ddng/ly. Viét dudng ngan sach; vé& lai khi (a) thu nhap ting 1én
2.160; (b) gia vé giam con 40.

Lan has I = 1,440 thousand VND a month, cinema tickets cost Px = 90 thousand VND and coffee P, =
30 thousand VND per cup. Write the budget line, redraw it when (a) income rises to 2,160; (b) the
ticket price falls to 40.

1. Bo: 90X + 30Y = 1.440 & Y =48 — 3X. Piém chian: X = 16 vé, Y =48 ly; 46 doc —3.
Bo: 90X + 30Y = 1,440 & Y = 48 — 3X. Intercepts: X = 16 tickets, Y = 48 cups, slope —3.
2.(a) 1=2.160: Y = 72 — 3X, diém chan 24 va 72, d6 doc van —3: duong B: dich song
song ra ngoai.
(a) I =2,160: Y =72 — 3X, intercepts 24 and 72, slope still —3: B: shifts outwards in
parallel.

3. (b) P, =40: 40X + 30Y = 1.440 & Y =48 — (4/3)X; diém chan truc tung giir 48, diém
chin tryc hoanh 1én 36: dudng B: xoay ra ngoai quanh diém (0; 48), thoai hon.
(b) Py = 40: 40X + 30Y = 1,440 & Y = 48 — (4/3)X; the vertical intercept stays at 48 and
the horizontal one rises to 36. B: rotates outwards about (0, 48) and becomes flatter.
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Hinh 4.4. Puong ngin sach ban dau Bo (Y = 48 — 3X), khi thu nhép ting (B., dich song song) va
khi gia X giam (B2, xoay quanh diém chin truc tung).
Figure 4.4. The initial budget line Bo (Y = 48 — 3X), after an income rise (Bi1, parallel shift) and after a
fall in the price of X (B., rotation about the vertical intercept).

Piém chiin Piém chiin Do dbc
/Py P, =PIE,
Intercept I/P; Intercept I/P, Slope —P./P,

Thay déi Pwong ngan sach

Budget line

Change

Dich
[ tdng Tang Tang Gilr nguyén FO SO Song 1a

. . . ngoai
1 R R Unch d
rises ises ises nchange Parallel shifi outwards
Xoay ra ngoai quanh
P, giam Tang Gilr nguyén Thoai hon diém chan truc tung
P, falls Rises Unchanged Flatter Rotates outwards about
the Y-intercept
Xoay vao trong
o . i £ uanh diém chan tryc
P, ting Gilr nguyén Gidm Doc hon ?1 anh o
P, rises Unchanged Falls Steeper oan
Rotates inwards about
the X-intercept
I, P, P, cung tang
k lan Gilr nguyén Gilr nguyén Gilr nguyén Khong doi
I, P, P,all rise k- Unchanged Unchanged Unchanged No change

fold

LOI HAY GAP / COMMON MISTAKE — Viét 46 doc dudng ngan sach 1a —P,/P, hoic
ghi diém chan tryc hoanh 1a I/P,. Kiém nhanh: khi chi mua X, luong X t6i da phai 1a I chia
cho gia ciia X; d6 dbc 1a gia hang trén truc hoanh chia gia hang trén truc tung.

Writing the budget slope as —P,/Px or the horizontal intercept as I/P,. Quick check: buying X only, the
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most X is I divided by the price of X; the slope is the price of the horizontal-axis good over the price
of the vertical-axis good.

4.4. Can bang cua nguoi tiéu dung — Consumer equilibrium

PHAI THUQC / MEMORISE — Ngudi tiéu dung chon gié hang trén duong ngan sach
thudc dudng bang quan cao nhit co thé. Vi duong bang quan 16i, tron, gio tdi wu (bén trong,
mua ca hai hang) 13 diém tiép xic: do déc duong bang quan bang d6 déc dudng ngan sach.
The consumer picks the bundle on the budget line that lies on the highest attainable indifference
curve. With smooth convex curves the interior optimum (both goods bought) is the tangency point: the
slope of the indifference curve equals the slope of the budget line.

MRSxy = MUx/MUy = Px/Py & MUx/Px = MUy/Py (4.5)

Piéu kién (4.5) trung voi nguyén tac (4.2) cua Iy thuyét loi ich do duoc: hai cach tiép can
cho cling mot gié hang. Y nghia: tai diém t6i uu, ty 1 nguoi tiéu dung sin long doi Y lay
X (MRS) bang ty 1¢ thi trudng cho phép d6i (Py/P,). Néu MRS > P,/P,, ngudi tiéu ding
danh gia X cao hon gia thi truong cua nd, nén mua thém X, bot Y; néu MRS < P,/P, thi
lam nguoc lai.

Condition (4.5) coincides with rule (4.2) of cardinal theory: both approaches pick the same
bundle. Meaning: at the optimum, the rate at which the consumer is willing to trade Y for X
(MRS) equals the rate the market allows (P./P,). If MRS > P./P,, the consumer values X above its
market price and should buy more X and less Y; if MRS < P./P,, the reverse.

Vi DU/ EXAMPLE — Tiép vidu muc 4.3: U=X"Y, [ = 1.440, P, =90, P, = 30. Tim gio
hang t6i wu ctia Lan.
Continuing section 4.3: U = X°Y, [ = 1,440, P, = 90, P, = 30. Find Lan’s optimal bundle.

1. Diéu kién tiép xtic: MRS = Y/X =P,/P,=90/30 =3 = Y = 3X.
Tangency: MRS = Y/X = P./P, = 90/30 =3 =Y = 3X.
2. Thé vao ngan sach: 90X + 30 x 3X = 1.440 = 180X = 1.440 = X* =8 vé; Y* =24

ly.
Substitute into the budget: 90X + 30 x 3X = 1,440 = 180X = 1,440 = X~ = § tickets; Y* =
24 cups.

3. Ux =8 x 24 =192. Chi cho vé 720, cho ca phé 720 nghin dong: véi U = X-Y mdi
hang chiém maot nira thu nhap, nén X = I/(2P,), Y = I/(2P,).
Ux=38 x 24 = 192. Spending is 720 on tickets and 720 thousand VND on coffee: with U =
XY each good takes half of income, so X = I/(2P,), Y = I/(2P,).

4. Kiém bang loi ich trén mot dong: MU,/Px = 24/90 = 4/15, MU,/P, = 8/30 = 4/15: bang
nhau.
Check with utility per dong: MU,/P, = 24/90 = 4/15, MU,/P, = 8/30 = 4/15: equal.
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Hinh 4.5. Can bang tiéu dung: Uz = 192 tiép xtic duong ngan sach tai E(8; 24). A va C mua dugc
nhung chi dat Ui = 96; Us = 300 nim ngoai tdp ngan sach.
Figure 4.5. Consumer equilibrium: U. = 192 touches the budget line at E(8, 24). A and C are affordable
but reach only U = 96; Us = 300 lies outside the budget set.

Tai A, MRS = Y/X 16n hon 3: Lan sin long d6i nhiéu ca phé 1dy mot vé hon murc thi
truong doi, nén di doc dudng ngan sach vé phia E loi ich ting. Tai C thi nguoc lai. Chi
tai E khong con cach doi nao lam tang loi ich.

At A, MRS = Y/X exceeds 3: Lan would give up more coffee for a ticket than the market asks, so

moving along the budget line towards E raises utility. At C the opposite holds. Only at E does no
trade raise utility.

Phuwong phap nhan tir Lagrange — The Lagrange multiplier method

L=UXY)+A(I—PxX—PyY); L'x=MUx—APx=0; L'y=MUy—APy=0
(4.6)

Hai phuong trinh dau cho MU,/P, = MU,/P, = \; phuong trinh L'A = 0 chinh 1a dudng
ngan sach. Nhan ti A tai diém t6i vu 12 loi ich cin bién cta thu nhap.

The first two equations give MU./P, = MU,/P, = J; the equation L'A = 0 is the budget line. The
multiplier A at the optimum is the marginal utility of income.

VI DU/ EXAMPLE — Minh ¢6 U = X-Y2, thu nhdp I = 900 nghin dong/thang cho tra sita
(X, P, = 30 nghin dong/cdc) va banh mi (Y, P, = 20 nghin dong/6). Tim gio hang t6i wu, Ux
va .

Minh has U = X-Y? and I = 900 thousand VND a month for milk tea (X, P. = 30 thousand VND per
cup) and banh mi (Y, P, = 20 thousand VND per loaf). Find the optimal bundle, U+ and A.

1. L = XY2 + X900 — 30X — 20Y). L'y = Y> — 300 = 0; L', = 2XY — 20 = 0.
L = XY2+ (900 — 30X — 20%). L'y = Y2 — 301 = 0; L', = 2XY — 20. = 0.

2. Chia vé&: Y?/(2XY) = 30/20 = Y/(2X) = 1,5 = Y = 3X.
Divide: Y/(2XY) = 30/20 = Y/(2X) = 1.5 =Y = 3X.
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3. Ngan sach: 30X + 20 x 3X =900 = 90X =900 = X* = 10 coc, Y* =30 6. Ux =10 x
900 = 9.000.
Budget: 30X + 20 x 3X =900 = 90X = 900 = X+ = 10 cups, Y* = 30 loaves. U* = 10 X
900 = 9,000.

4.} =Y?30 =900/30 = 30: thu nhap ting 1 nghin dong thi loi ich ti da ting xap xi 30
util. Voi U = X-Y?, X nhan 1/3 thu nhap (300), Y nhan 2/3 (600).
A =Y%30 = 900/30 = 30: one more thousand VND of income raises maximum utility by
about 30 utils. With U = X-Y? X takes 1/3 of income (300) and Y takes 2/3 (600).

Nghiém géc — Corner solutions
Khi duong bang quan 1a dudng thang (thay thé hoan hao), diéu kién tiép xic thuong
khong thoa: nguoi tiéu dung don toan bd thu nhap vao mot hang. Quy tic: so sanh MRS
v6i Py/Py; MRS > P,/P, = chi mua X; MRS < P,/P, = chi mua Y; biang nhau thi moi diém
trén dudng ngan sach déu tbi wu.
When indifference curves are straight lines (perfect substitutes), tangency usually fails and the

consumer spends everything on one good. Rule: compare the MRS with P./P,; MRS > P./P, =
buy X only; MRS < P./P, = buy Y only, if equal, every point on the budget line is optimal.

ViDU/EXAMPLE — U = X + Y v6i hai hing nu6c khoang, I = 60 nghin dong, P, =5, P,
= 6 nghin dong/chai. MRS = 1 > 5/6 = chi mua X: X* = 60/5 = 12 chai, Y+ =0, U= 12. Néu
chi mua Y thi dugc 10 chai, U = 10.

U = X + Y for two brands of bottled water, I = 60 thousand VND, P, = 5, P, = 6 thousand VND per
bottle. MRS = 1 > 5/6 = buy X only: X+ = 60/5 = 12 bottles, Y*= 0, U = 12. Buying only Y gives 10
bottles, U = 10.

LOI HAY GAP / COMMON MISTAKE — Giai MRS = P,/P, cho ham U = X + Y rdi két
luan “v6 nghiém” hodc ép ra nghiém am. Véi thay thé hoan hao va bd sung hoan hao khong
ding diéu kién tiép xuc: thay thé hoan hao xét nghiém goc; bo sung hoan hao giai hé aX = bY
cung duong ngan sach.

Solving MRS = P./P, for U = X + Y and concluding “no solution” or forcing a negative answer. For
perfect substitutes and perfect complements the tangency condition does not apply: check the corners
for substitutes; for complements solve aX = bY together with the budget line.

LOI HAY GAP / COMMON MISTAKE — Chi viét diéu kién MRS = P,/P, ma quén
phuong trinh ngan sach. Diéu kién tiép xtic dung tai vo s6 diém trén tia Y = 3X; phai ghép
v6i Py X + P,Y = I méi ra mot gio hang.

Writing only MRS = P./P, and forgetting the budget equation. Tangency holds at infinitely many
points on the ray Y = 3X; only together with P.X + P,Y = I does it give one bundle.

4.5. Thu nhap thay ddi: dwong tiéu dung — thu nhip va duwong Engel —

Income changes: the income—consumption curve and the Engel curve

PHAI THUQC / MEMORISE — Puwong tiéu dung — thu nhiap (ICC) nbi cic diém can
bang tiéu dung khi thu nhap thay dbi, gia gitr nguyén. Puong Engel biéu dién luong mot
hang dugc mua theo thu nhap: truc hoanh la luong, truc tung la thu nhap.
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The income—consumption curve (ICC) joins the consumer’s optimal points as income changes at
constant prices. The Engel curve shows the quantity of a good bought at each income: quantity on the
horizontal axis, income on the vertical axis.

Vi DU / EXAMPLE — Gitr P, =90, P, =30, U = X-Y. Thu nhap ctia Lan lan luot 720,
1.440, 2.160 nghin déng. Tim cac diém can bang, dudng ICC va duong Engel cua X.

Keep P, =90, P, = 30, U = X*Y. Lan’s income is 720, 1,440 and 2,160 thousand VND in turn. Find
the optimal points, the ICC and the Engel curve for X.

1. X=1/180, Y =1/60. I = 720: (4; 12), U =48; 1 = 1.440: (8;24), U=192; 1 =2.160:
(12; 36), U =432.
X=1/180, Y=1/60.1=720: (4, 12), U= 48; 1 = 1,440: (8, 24), U = 192; I = 2,160: (12,
36), U =432,

2. Moi diém can bang thoa Y = 3X: ICC 1a tia qua gbc Y = 3X, ddc 1én — ca hai hang
déu tang theo thu nhép.

Every optimum satisfies Y = 3X: the ICC is the ray Y = 3X through the origin, sloping
upwards — both goods rise with income.

3. Puong Engel ctia X: I = 180X, duong thang dbc 1én. Co gidn cta cau theo thu nhap E;
= (AX/A])-(I/X) = (1/180)-(1.440/8) = 1.
Engel curve for X: I = 180X, an upward-sloping line. Income elasticity of demand E; =
(AX/AD-(I/X) = (1/180)-(1,440/8) = 1.

Y (a) buong tiéu dung — thu nhap I (b) Buong Engel ctiia X

Engel

2,160 Frmmmmmmmmm

1440 F--mmmmmmmmmmmm oo
36

24
720 - ! :
1 1

12 A

t t t
4 8 12 X

Hinh 4.6. (a) Thu nhap ting 720 — 1.440 — 2.160: diém can bang (4; 12), (8; 24), (12; 36) nam
trén ICC: Y = 3X. (b) Budong Engel cuia X: [ = 180X.
Figure 4.6. (a) Income rises 720 — 1,440 — 2,160: the optima (4, 12), (8, 24), (12, 36) lic on the ICC Y
= 3X (b) The Engel curve for X: I = 180X.

Hinh dang ICC va dudng Engel cho biét loai hang. Hang théng thwong: luong mua ting
khi thu nhép ting (E; > 0), duong Engel dbc 1én; trong d6 hang thiét yéu c6 0 < E; < 1,
hang xa xi c6 E; > 1. Hang thir cip: luong mua giam khi thu nhép ting (E; < 0), duong
Engel déc vé phia trai, ICC ubn nguoc vé phia truc cta hang do.

The shapes of the ICC and the Engel curve reveal the type of good. Normal good: quantity rises
with income (E; > 0), the Engel curve slopes upwards, necessities have 0 < E; < I, luxuries E; >
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1. Inferior good: quantity falls as income rises (E; < 0), the Engel curve bends back to the left
and the ICC turns back towards that good’s axis.

Vi DU/ EXAMPLE — Cau mi g6i ctia mét sinh vién & Hué theo thu nhap: X = 60 — 1/50
(g6i/thang, I: nghin déng/thang, I < 3.000). Tinh lwong mua khi I =1.000 va I = 1.500, co
gidn theo thu nhap tai I = 1.500 va két lun.

A student in Hué buys instant noodles according to X = 60 — 1/50 (packs a month, I: thousand VND a

month, I <3,000). Find purchases at I = 1,000 and [ = 1,500, the income elasticity at I = 1,500, and
conclude.

1.1=1.000: X = 60 — 20 = 40 g6i; I = 1.500: X = 60 — 30 = 30 gdi.
1= 1,000: X = 60 — 20 = 40 packs; I = 1,500: X = 60 — 30 = 30 packs.
2. E; = (dX/dD)-(UX) = (-1/50) x (1.500/30) = —1.
E: = (dX/dD-(I/X) = (~1/50) * (1,500/30) = —1.

3. E;i < 0: mi goi 1a hang thir cap véi sinh vién nay; thu nhap tiang 1% thi lugng mua
giam khoang 1%. Pudng Engel I = 3.000 — 50X dbc xubng trén mat phang (X; I).
E; < 0: instant noodles are an inferior good for this student; a 1% rise in income cuts

purchases by about 1%. The Engel curve I = 3,000 — 50X slopes downwards in the (X, 1)
plane.

4.6. Gia thay doi: dwong gia — tiéu dung va duwong cau ca nhan — Price
changes: the price—consumption curve and individual demand

PHAI THUQC / MEMORISE — Pwong gia — tiéu diung (PCC) ndi cac diém can bang khi
gid mot hang thay doi, thu nhap va gia hang kia giit nguyén. Ghi lai timg cap (gia Py; lugng X
t6i wu) 1én mit phing (X; Py) thu duoc dwdng cAu ca nhin vé X. Moi diém trén dudng cau
c4 nhan déu 1a diém t6i da héa loi ich.

The price—consumption curve (PCC) joins the optimal points as the price of one good changes, with

income and the other price fixed. Plotting each pair (price P., optimal X) in the (X, P.) plane gives the
individual demand curve for X. Every point on it is a utility-maximising choice.

Vi DU /EXAMPLE — U = XY, I = 1.440, P, = 30. Gia vé xem phim lan lugt 90, 60, 40
nghin dong. Tim cac diém can bang, duong PCC va dudng cau vé cia Lan.
U=XY,1=1440, P, = 30. The ticket price is 90, 60 and 40 thousand VND in turn. Find the optima,
the PCC and Lan’s demand for tickets.

1. X =1/(2Px) = 720/Px; Y = 1.440/60 = 24 khong phu thudc Px.
X =1/(2P,) = 720/Py; Y = 1,440/60 = 24 regardless of Pk.

2. Px=90:(8;24), U=192; Px=60: (12; 24), U = 288; Px=40: (18; 24), U=432. PCC
1a dwong nam ngang Y = 24.
P.=90:(8 24), U=192; P, =60: (12, 24), U = 288; P, = 40: (18, 24), U = 432. The PCC
is the horizontal line Y = 24.

3. Puong cau ca nhan: X = 720/P;, doc xudng. Chi tiéu cho vé PX = 720 khong d6i =
co gidn ciia cau theo gia bang —1 tai moi diém (ciu co gidn don vi).
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Individual demand: X = 720/P., downward-sloping. Spending on tickets P.X = 720 is
constant = the price elasticity of demand is —1 everywhere (unit-elastic demand).

Y (a) Pudng gia — tiéu ding P, (b) Pudng ciu c4 nhan vé X
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Hinh 4.7. (a) Gia vé giam 90 — 60 — 40: dudng ngin sach xoay quanh (0; 48), diém cin bing
chay doc PCC: Y = 24. (b) Pudng ciu ca nhan X = 720/P, di qua (8; 90), (12; 60), (18; 40).
Figure 4.7. (a) The ticket price falls 90 — 60 — 40: the budget line rotates about (0, 48) and the
optimum moves along the PCC Y = 24. (b) Individual demand X = 720/Px passes through (8, 90), (12,
60), (18, 40).

D6 ddc cia PCC cho biét quan hé gitra hai hang va co gidn cta cau: PCC dbc xudng =
chi tiéu cho X tang khi P, giam (cau co gidn, |[E,| > 1); PCC nam ngang = chi tiéu cho X
khoéng ddi (|E,| = 1); PCC ddc 1én = chi tiéu cho X giam (ciu kém co gian, |E,| < 1).

The slope of the PCC tells how spending responds: a downward-sloping PCC = spending on X

rises as P, falls (elastic demand, |E,| > 1); a horizontal PCC = spending on X is constant (|E,| =
E| < 1).

1); an upward-sloping PCC = spending on X falls (inelastic demand,

Tir cau ca nhin deén cau thi trudng — From individual to market demand

PHAI THUQC / MEMORISE — Céu thi trudong 1a tong theo chiéu ngang cac dudng cu
c4 nhén: tai mdi muc gia, cong lurong cau cua moi ngudi tiéu ding. Puong cau thi truong cé
thé gay khiic tai mirc gia ma mot nhom nguodi mua bat dau tham gia.

Market demand is the horizontal sum of individual demand curves: at each price, add the quantities
demanded by all consumers. The market curve may be kinked at the price where a group of buyers
enters.

Vi DU/ EXAMPLE — Thi truong banh trang tron trude cong truong cd hai nhém khach:
nhom 1 ¢6 cdu Qi =20 — 0,1P (P <200), nhém 2 ¢6 Q2= 12 — 0,1P (P < 120); P tinh bang
tram ddng, Q bang chuc phan mdi ngay. Viét ham cau thi truong va tinh lugng ciu tai P = 80.
The market for banh trang tron outside a school has two customer groups: group 1 demands Q: = 20
= 0.1P (P <200), group 2 Q> =12 — 0.1P (P < 120), P is in hundreds of VND and Q in tens of
servings a day. Write market demand and find the quantity at P = 80.

1. Khi 120 <P <200 chi nhém 1 mua: Q =20 — 0,1P.
For 120 < P <200 only group I buys: Q =20 — 0.1P.
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2. Khi P < 120 ca hai nhém mua: Q = (20 — 0,1P) + (12 — 0,1P) = 32 — 0,2P. Pudng ciu
gay tai P =120 (Q = 8).
For P <120 both groups buy: Q = (20 — 0.1P) + (12 — 0.1P) = 32 — 0.2P. The demand
curve kinks at P = 120 (Q = 8).

3.P=80: Q=32 — 16 = 16 chuc phan/ngay (nhém 1: 12, nhém 2: 4).
P=380:Q=32— 16 = 16 tens of servings a day (group 1: 12, group 2: 4).

LOI HAY GAP / COMMON MISTAKE — Cong ciu c4 nhan theo chiéu doc (cong gi4)
thay vi chidu ngang (cong lugng), hodc cong hai ham trén ca mién gia roi ra lugng 4m cho
nhém 2 khi P > 120. Cau thi truong cong hrgng tai ciing mot mirc gia, va mdi nhom chi dugce
cong khi lwong cdu cia nhém dé duong.

Adding individual demands vertically (adding prices) instead of horizontally (adding quantities), or
adding the two functions over the whole price range and getting negative quantities for group 2 when
P > 120. Market demand adds quantities at the same price, and a group is included only where its

quantity is positive.

4.7. Hi¢u irng thay thé va hi€u ing thu nhap — Substitution and income effects

PHAI THUQC / MEMORISE — Khi gia X thay doi, tong tac dong 1én lugng X gom hai
phan. Hiéu tng thay thé: thay d6i luong X do gia trong ddi thay ddi, giit nguyén muc loi ich
ban dau (truot doc dudng bang quan cii). Hiéu ng thu nhip: thay ddi luong X do sitc mua
(thu nhap thyc té) thay doi, giir gi4 twong d6i méi (dich chuyén song song sang duong bang
quan moi).

When the price of X changes, the total effect on X has two parts. The substitution effect. the change in
X caused by the change in relative prices, holding the initial utility (a movement along the old
indifference curve). The income effect: the change in X caused by the change in purchasing power
(real income), at the new relative prices (a parallel move to the new curve).

Tong anh hwdng = Hiéu rng thay thé + Hiéu rng thu nhiap: X1 — Xo = (X' — Xo)
+Xi—=X) @7

Céch tach (theo Hicks): v& duong ngan sach phu B’ song song véi dudong ngan sach maéi
va tiép xtc dudng bang quan cii tai H(X'; Y'). Eo — H 1a hiéu tGng thay thé; H — Ei 1a
hiéu Ung thu nhap. Hiéu tng thay thé luén nguoc chidu véi thay doi gia (gid giam thi
lugng tang) vi dudng bang quan 16i; dau cta hiéu ung thu nhap phu thudc loai hang.

The decomposition (Hicks): draw an auxiliary budget line B' parallel to the new budget line and
tangent to the old indifference curve at H(X', Y'). Eo — H is the substitution effect; H — E is the
income effect. The substitution effect always moves opposite to the price (a lower price raises
quantity) because indifference curves are convex; the sign of the income effect depends on the

type of good.

Vi DU / EXAMPLE — Lan: U = X-Y, I = 1.440, P, = 30. Rap giam gi4 vé thanh vién tir 90
xudng 40 nghin ddng. Tach téng anh huong 1én s6 vé thanh hiéu ing thay thé va hiéu ng thu
nhap.

Lan: U= XY, [ = 1,440, P, = 30. The cinema cuts the member ticket price from 90 to 40 thousand
VND. Split the total effect on tickets into the substitution and income effects.
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1. Diém dau Eo(8; 24), Uo = 192 (muc 4.4). Diém cudi Ei: Xi = 1.440/80 = 18, Y1 = 24,
1 =432. Tong anh huong: 18 — 8 = +10 vé.
Start Eo(8, 24), Uo = 192 (section 4.4). End E:: Xi = 1,440/80 = 18, Y1 = 24, U: = 432. Total
effect: 18 — 8 = +10 tickets.

2. Diém H: nam trén Uo = 192 va c6 MRS = Y/X = 40/30 =4/3 = Y = 4X/3. X x 4X/3 =
192 =>X>=144=>X"'=12,Y' = 16.

Point H: on Uo = 192 with MRS = Y/X = 40/30 = 4/3 =Y =4X/3. X x 4X/3 = 192 = X? =
144 =2 X' =12, Y' = 16.

3. Thu nhap bu dap tmg v6i B': 40 x 12 + 30 x 16 = 960 nghin ddng. Nghia 1a sau khi
giam gia, chi cAn 960 thay vi 1.440 dé gitr muc loi ich cii: gia giam tuong duong thu
nhap thyc té ting 480.

Compensated income on B': 40 x 12 + 30 x 16 = 960 thousand VND. After the price cut
only 960 instead of 1,440 is needed to keep the old utility: the cut is worth a real-income
gain of 480.

4. Hiéu tmg thay thé: 12 — 8 = +4 v¢; hiéu ing thu nhp: 18 — 12 = +6 vé; tong +10 vé.
Hai hiéu ung cung chiéu: vé xem phim 13 hang thong thuong véi Lan.

Substitution effect: 12 — 8§ = +4 tickets, income effect: 18 — 12 = +6 tickets, total +10. Both
effects have the same sign: cinema tickets are a normal good for Lan.

Y (ly)

48 1

32 1
24 1

16 A

Hinh 4.8. Tach hiéu tmg khi gia vé giam 90 — 40. Eo(8; 24) — H(12; 16): hiéu tng thay thé
(TT) +4; H — Ei(18; 24): hiéu ing thu nhap (TN) +6. B’ song song By, tiép xtic Uo tai H.
Figure 4.8. Decomposition of a ticket price cut from 90 to 40. Eo(8, 24) — H(12, 16): substitution effect
(TT) +4; H — Ei(18, 24): income effect (TN) +6. B' is parallel to B: and tangent to Uo at H.

GHI CHU / NOTE — Céch tach theo Slutsky giit nguyén sirc mua ddi véi gié hang cii thay
vi gilt nguyén loi ich: thu nhap phu du mua lai Eo ¢ gid méi 1a 40 x 8 + 30 x 24 = 1.040, khi
d6 X = 1.040/80 = 13. Hiéu mg thay thé Slutsky +5, hiéu ng thu nhap +5, tong van +10. D&
khong noi 18 cach nao thi dung cach gilr nguyén loi ich (Hicks) nhu trén.

The Slutsky decomposition keeps purchasing power over the old bundle constant instead of utility:
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the income that just buys Eo at the new prices is 40 x 8 + 30 x 24 = 1,040, giving X = 1,040/80 = 13.
The Slutsky substitution effect is +35, the income effect +35, the total still +10. Where a question does
not specify, use the constant-utility (Hicks) method shown above.

Hang thong thwong, hang thit cip va hang Giffen — Normal, inferior and Giffen goods

Hang thir cip (khong

Hang théng

Khi P, giam thuom Giffen) Hang Giffen
When P falls g Inferior (non-Giffen) Giffen good
Normal good : =
good
Hiéu tmg thay thé X ting X ting X ting
Substitution effect Xrises Xrises Xrises
X giam, it hon hiéu X giam, nhiéu hon hi¢u
Hiéu ung thu nhap X tang (g thay thé (g thay thé
Income effect Xrises Xfalls, by less than the X falls, by more than the
substitution effect substitution effect
Téng anh hudng X tang X tang X giam
Total effect Xrises Xrises Xfalls

Co gian theo thu
nhap Ei>0 Ei<0 Ei<0

Income elasticity

Déc 1én trong khodng

Pudng cau Déc xubng Déc xubng e
Demand curve Slopes down Slopes down gia o
Slopes up over that range
V¢é xem phim, ca Mi g6i véi sinh vién Luong thuc chinh cua
Vidu phé quan khi thu nhap tang ho nghéo (hiém gap)
Example Cinema tickets, café Instant noodles for a Staple food of very poor
coffee Student as income grows  households (rare)

Moi hang Giffen déu 1a hang thir cdp, nhung phan 16n hang thi cap khong phai hang
Giffen. Diéu kién dé co hang Giffen: hang tht cip manh, chiém ty trong 16n trong chi
tiéu (nén gia thay doi tac dong manh 1én thu nhap thyc té) va it hang thay thé gan (hiéu
g thay thé nho).

Every Giffen good is inferior, but most inferior goods are not Giffen goods. A Giffen good
requires a strongly inferior good taking a large share of the budget (so a price change has a
strong real-income effect) and few close substitutes (a small substitution effect).

LOI HAY GAP / COMMON MISTAKE — Ddng nhat hang thir cip véi hang Giffen, rdi
v& duong cau mi goi doc 1én. Hang thir cAp chi c6 hiéu tng thu nhap ngugc chiéu; dudng ciu
chi ddc 1én khi hiéu tng nay 16m hon hiéu tng thay thé.

Equating inferior goods with Giffen goods and drawing an upward-sloping demand for instant
noodles. An inferior good only has an opposite income effect; demand slopes upwards only when that
effect outweighs the substitution effect.
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LOI HAY GAP / COMMON MISTAKE — Do hiéu tmg thay thé bang diém trén duong
ngan sach cii hoac vé B’ song song vdi duong ngan sach cli. Puong ngan sach phu phai mang
gia twong doi méi (song song véi Bi) va tiép xuc duong bang quan cii Us.

Measuring the substitution effect at a point on the old budget line or drawing B' parallel to the old

line. The auxiliary line must carry the new relative prices (parallel to B:1) and touch the old

indifference curve Ub.

DE& nhim
Often confused

Khai niém A

Concept A

Khai niém B
Concept B

MRS — gi4 twong ddi
MRS — relative price

ICC -PCC

buong Engel — duong
cﬁu

Engel curve — demand
curve

Hiéu tmg thay thé —
thu nhap

Substitution — income

effect

Loi ich do dugc — thir
tu
Cardinal — ordinal

utility

MRS: ty 1é ngudi tiéu dung san
1ong d6i, d6 ddc duong bang quan
MRS: the rate the consumer is
willing to trade, slope of the
indifference curve

ICC: thu nhap thay ddi, gia c6
dinh

ICC: income varies, prices fixed

Engel: lugng theo thu nhap, gia c6
dinh

Engel: quantity against income,
prices fixed

Thay thé: trugt doc Uo, ludn
nguoc chiéu gia
Substitution: along U, always
opposite to the price

Do dugc: gan s6 util, dung MU/P
Cardinal: numbers in utils, uses
MU/P

P,/P,: ty 1¢ thi truong cho phép
d6i, o déc duong ngan sach
P./P,: the rate the market allows,
slope of the budget line

PCC: mét gia thay dbi, thu nhap
¢ dinh

PCC: one price varies, income fixed

Cau: luong theo gia, thu nhap )
dinh

Demand: quantity against price,
income fixed

Thu nhap: chuyén Us — Ui song
song, dau tiry loai hang

Income: parallel move Uo — U\, sign
depends on the good

Thir ty: chi xép hang gio, ding
duong bang quan

Ordinal: ranking only, uses
indifference curves

4.8. Quy trinh giai bai va thuat ngiv — Solution procedure and glossary

Quy trinh giai bai lya chon tiéu dung — Procedure for consumer-choice problems

1. Viét MU,, MU, va MRS = MU/MU, tir ham 191 ich; nhan dang truong hop déc biét
(U=aX+DbY, U=min(aX; bY)).
Write MU,, MU, and MRS = MU,/MU, from the utility function; spot special cases (U = aX
+ bY, U = min(aX, bY)).

2. Viét dudng ngan sach P.X + P,Y =1, ghi diém chin va do déc.
Write the budget line P.X + P,Y = I with its intercepts and slope.

3. Giai hé MRS = P,/P, va ngan séch; kiém X, Y > 0. Néu ra nghiém am hodc 1a thay thé
hoan hao, xét nghiém goc.
Solve MRS = P./P, together with the budget; check X, Y > 0. If a root is negative or the
goods are perfect substitutes, check the corners.
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4. Khi gia d6i: im E: & gid méi; tim H trén Uo voi MRS bang gia tuong doi méi; tach X’

- Xo Vé. X1 — X'.

When a price changes: find E: at the new price; find H on Uo with MRS equal to the new
relative price; split into X' — Xo and X; — X'.

5. Két luan loai hang tir ddu hiéu tmg thu nhap hoic E;; tra 1oi kém don vi.
Classify the good from the sign of the income effect or E;; answer with units.

Thuat ngir Viét — Anh — Vietnamese — English glossary

Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

Loi ich

Tong loi ich

Loi ich cén bién

Quy luat lgi ich can bién
giam dan

Loi ich can bién cua tién
Puong bang quan

Bén dd dudng bang quan

Ty 1¢ thay thé can bién

Hang thay thé hoan hao

Hang b6 sung hoan hao

Duong ngan sach

Gia tuong ddi

Utility

Total utility (TU)

Marginal utility (MU)

Law of diminishing
marginal utility

Marginal utility of money

Indifference curve

Indifference map

Marginal rate of substitution
(MRS)

Perfect substitutes

Perfect complements

Budget line

Relative price

Murc thoa man tir tiéu dung
Satisfaction from consumption

Toan bo muc thoa man tir lugng Q
Whole satisfaction from Q units

Loi ich tang thém tr mét don vi
nira

Extra utility from one more unit
MU giam khi tiéu dung thém
MU falls as consumption rises
A=MU/P tai diém t6i uu

A = MU/P at the optimum

Cac gio hang cung murc 19i ich
Bundles of equal utility

Ho cac duong bang quan
Family of indifference curves

MU,/MU,, d6 déc duong bang
quan

MU/MU,, slope of the indifference
curve

MRS khong ddi, dudong bang quan
thang
Constant MRS, straight curves

Dung theo ty 1& ¢6 dinh, dudng chir
L

Used in fixed proportions, L-shaped
curves

P.X +P,Y =1

P./P,, d6 dbc ngan sach
P./P,, budget slope
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Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

Can bang tiéu ding

Nghiém goc

Duong tiéu dung — thu

nhép

buong Engel

Duong gid — tiéu dung

Cau thi truong
Hiéu ting thay thé
Higu g thu nhap

Thu nhép bu dép

Hang thong thuong

Hang thtr cip

Hang Giffen

Consumer equilibrium

Corner solution

Income—consumption curve

(ICC)

Engel curve

Price—consumption curve

(PCC)

Market demand

Substitution effect

Income effect

Compensated income

Normal good

Inferior good

Giffen good

Kiém bing may — Computer check

MRS = P,/P, trén dudng ngan sach
MRS = P./P, on the budget line

Chi mua mot hang
Only one good bought

Diém t6i vu khi thu nhap doi
Optima as income changes

Lugng mua theo thu nhap
Quantity against income

Diém t61 vu khi mot gia doi
Optima as one price changes

Tong ngang cau ca nhan
Horizontal sum of individual demands

Do gia tuong dbi doi, giit Uo
Due to relative prices, holding Us

Do thu nhép thuc té dbi

Due to the change in real income

Thu nhép gitt Uo & gid moi
Income keeping Uo at new prices

Ei>0
Ei<0

Thw cip, cau dbc 1én
Inferior, upward-sloping demand

Poan ma dudi giai lai vi dy ciia Lan ¢ muc 4.4 va 4.7 bang sympy. Chay bang python3

sau khi cai sympy (pip install sympy).

The code below re-solves Lan’s example of sections 4.4 and 4.7 with sympy. Run it with python3

after installing sympy (pip install sympy).

import sympy as sp
U = X*Y

mrs =

dict=True) [0]

sp.diff (U,
return sp.solve([mrs - sp.Rational (px, py), px*X + py*Y - I],

def toi uu(I, px, py):

X, Y = sp.symbols('X Y', positive=True)

X) / sp.diff (U, Y)

(X, vI,

e0, el = toi uu(1440, 90, 30), toi uu(1440, 40, 30)

U0 = U.subs (e0)

h = sp.solve([Y/X - sp.Rational (40, 30), X*Y - U0], [X, Y], dict=True) [0]

print ('‘EO =', 0, '| UO =', U0, '| E1 ="', el, '| H ="', h)

print ('TT =', h[X] - e0[X], '"| TN =', el[X] - h[X], '| I bu =', 40*h[X] + 30*h[Y])

Két qua in ra:
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Printed output:
EO = {X: 8, Y: 24} | U0 = 192 | E1 = {X: 18, Y: 24} | H = {X: 12, Y: 16}
TT =4 | TN =6 | I bu = 960

4.9. Bai tap van dung coé 10i giai — Applied exercises with solutions

Bai 1. Gia ca phé ting: tach hiéu wng thay thé va hiéu @ng thu nhap — Exercise 1. A
rise in the price of coffee: separating the substitution and income effects

Anh Tuén, nhan vién vin phong & Da Nang, danh 1.800 nghin dong mdi thang cho ca
phé sita da (X, ly) va bira sang (Y, suat). Gia ca phé P, = 25 nghin dong/ly, gia bira sang
P, = 30 nghin d6ng/suit. Ham loi ich U = X-Y. Gi4 ca phé nhan tang lam quan ning gia
1én P, = 36 nghin dong/ly, cac yéu td khac khong d6i. Yéu cau: (1) gié hang ti wu va
murc 1oi ich ban dau; (2) gi6 hang t6i wu sau khi ting gia; (3) tach tong thay doi luong ca
phé thanh hiéu (mg thay thé va hiéu ung thu nhap (giit nguyén murc lgi ich ban dau); (4)
khoan thu nhap anh Tuén can dé giir muc loi ich cii & gia méi; (5) ca phé 1a hang gi d6i
v6i anh Tuan.

My Tudn, an office worker in Pa Nang, spends 1,800 thousand VND a month on iced milk coffee
(X, cups) and breakfast (Y, meals). The price of coffee is P. = 25 thousand VND per cup and of
breakfast P, = 30 thousand VND per meal. His utility is U = X-Y. A rise in the price of coffee
beans makes the café raise its price to P, = 36 thousand VND per cup, other things equal. Find:
(1) the optimal bundle and the initial utility; (2) the optimal bundle after the price rise; (3) the
split of the total change in coffee into the substitution effect and the income effect (holding the

initial utility constant); (4) the income Mr Tudn needs to keep his old utility at the new price; (5)
what kind of good coffee is for him.

1. Biéu kién téi wu: MUy = Y, MU, = X, MRS = Y/X = P,/P, = P,X = P,Y: chi tiéu chia
d6i. Xo=1.800/(2 x 25) =36 ly, Yo = 1.800/(2 x 30) = 30 suat. Kiém ngan sach: 25 x
36 +30 x 30 =900+ 900 = 1.800. Uo =36 x 30 = 1.080.

Optimality: MU, =Y, MU, = X, MRS = Y/X = P,/P, = P.X = P,Y: spending is split equally.
Xo = 1,800/(2 x 25) = 36 cups, Yo = 1,800/(2 % 30) = 30 meals. Budget check: 25 x 36 + 30
X 30 =900 + 900 = 1,800. Uo = 36 x 30 = 1,080.

2. Gid méi P, = 36: X1 = 1.800/72 =25 ly, Y1 = 30 suat (khong ddi vi voi U = XY chi
tiéu cho Y ludn bang nira thu nhap). Ui = 25 x 30 = 750 < 1.080. Tong thay ddi luong
caphé: 25 -36=-11ly.

New price P, = 36: X: = 1,800/72 = 25 cups, Y1 = 30 meals (unchanged, since with U = X-Y
spending on Y is always half of income). U; = 25 x 30 = 750 < 1,080. Total change in
coffee: 25 — 36 = —11 cups.

3. Gi6 hang bu dap H nam trén dudong U = 1.080 va c6 MRS =36/30=1,2: Y = 1,2X; X
x 1,2X =1.080 = X2=900 = X' =30 ly, Y’ = 36 suat. Hiéu ung thay thé: 30 — 36 =
—6 ly; hiéu (mg thu nhap: 25 — 30 = =5 ly; tong —11 ly.

The compensated bundle H lies on U = 1,080 with MRS = 36/30 = 1.2: Y = 1.2X; X x 1.2X
= 1,080 = X?> =900 = X' = 30 cups, Y' = 36 meals. Substitution effect: 30 — 36 = —6 cups;
income effect: 25 — 30 = =5 cups, total —11 cups.
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4. Thu nhép can dé gitt Uo & gia m&i: 36 x 30 + 30 x 36 = 1.080 + 1.080 = 2.160 nghin
ddng. Anh Tuan cin thém 2.160 — 1.800 = 360 nghin dong/thang; con sd nay do miic
thiét hai cta viéc ting gia tinh bang tién.

Income needed to keep U at the new price: 36 x 30 + 30 x 36 = 1,080 + 1,080 = 2,160
thousand VND. Mr Tudn needs an extra 2,160 — 1,800 = 360 thousand VND a month; this
measures the loss from the price rise in money.

5. Gia tang 1am thu nhap thuc té giam va luong ca phé giam thém 5 ly: hiéu Gmg thu
nhap cung chiéu v6i hidu tmg thay thé = ca phé 1a hang thong thuong. Khi thu nhap
1.800 khong ddi ma phai bu 360 nghin, mirc séng cta anh Tudn giam tir U = 1.080
xubng 750.

The price rise lowers real income and cuts coffee by another 5 cups: the income effect works
in the same direction as the substitution effect = coffee is a normal good. With income fixed

at 1,800 while 360 thousand would be needed in compensation, Mr Tudn’s well-being falls
from U = 1,080 to 750.

Bai 2. Tro gia dién hay tro cp tién mit — Exercise 2. An electricity price subsidy or a
cash transfer

Mot ho gia dinh & Can Tho c6 thu nhap danh cho chi tiéu I = 3.000 nghin déng/thang,
phan b6 gitra dién X (kWh, gia P, = 3 nghin déng/kWh) va hang hoa khac Y (tinh bang
nghin dong, P, = 1). Ham loi ich U = X-Y. Phuong 4n 1: Nha nuéc trg gia 1 nghin dong
cho mdi kWh ho dung. Phuong an 2: Nha nudc chuyén cho hd mot khoan tién mit ding
bang s tién trg gia & phuong an 1. Yéu cau: (1) lwa chon ban dau; (2) Iya chon va loi ich
& phuong an 1, s6 tién ngan sach chi; (3) lva chon va loi ich & phuong an 2; (4) so sanh
va giai thich bang d6 thi duong ngan sach.

A household in Can Tho has I = 3,000 thousand VND a month to spend on electricity X (kWh,
price Px = 3 thousand VND per kWh) and other goods Y (measured in thousand VND, P, = 1).
Its utility is U = X-Y. Option 1: the State subsidises 1 thousand VND per kWh used. Option 2: the
State gives the household a cash transfer exactly equal to the subsidy paid under option 1. Find:

(1) the initial choice; (2) the choice, utility and budget cost under option 1; (3) the choice and
utility under option 2; (4) compare and explain with budget lines.

1. Ban dau: Xo = 3.000/(2 x 3) = 500 kWh, Yo = 3.000/2 = 1.500 nghin dong, Uo = 500 X
1.500 = 750.000.
Initially: Xo = 3,000/(2 x 3) = 500 kWh, Yo = 3,000/2 = 1,500 thousand VND, Uo = 500 %
1,500 = 750,000.

2. Phuong &n 1: gid ho tra con P, =2. X1 =3.000/4 = 750 kWh, Y: = 1.500, U, =
1.125.000. Ngan sach chi 1 x 750 = 750 nghin dong/thang cho ho nay.
Option I: the price paid falls to P, = 2. X: = 3,000/4 = 750 kWh, Y: = 1,500, U; =
1,125,000. The budget pays 1 x 750 = 750 thousand VND a month for this household.

3. Phuong 4n 2: thu nhap 3.000 + 750 = 3.750, gia dién gilt 3. X> = 3.750/6 = 625 kWh,
Y.=1.875, U, =625 x 1.875=1.171.875.

Option 2: income 3,000 + 750 = 3,750 at the original electricity price of 3. X> = 3,750/6 =
625 kWh, Y> = 1,875, U =625 x 1,875 = 1,171,875.
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4. So sanh: cung chi 750 nghin dong, tién mat cho lgi ich 1.171.875 > 1.125.000 cua trg
gia. Puong ngan sach cua phuong an 2 di qua gio (750; 1.500) ctia phuong an 1 (3 %
750 + 1.500 = 3.750) nhung c6 do déc —3 khac do doc —2 ciia dudng bang quan tai
gid do, nén trén dudng ngan sach ndy cé gio tot hon.

Comparison: for the same 750 thousand VND, cash gives utility 1,171,875 > 1,125,000
under the subsidy. The option-2 budget line passes through the option-1 bundle (750, 1,500)
(3 x 750 + 1,500 = 3,750) but its slope —3 differs from the indifference-curve slope —2 at
that bundle, so a better bundle exists on that line.

5.Y nghia: tro gid lam méo gia tuong ddi, ho dung dién nhiéu hon muc ho tu chon khi
c6 cung khoan tién (750 so voi 625 kWh). Néu muc tiéu 14 tiét kiém dién thi tro gia di
ngugc muc tiéu; néu muc tiéu la nang muc séng thi tién mat dat muc loi ich cao hon
v6i cung chi phi ngan sach.

Meaning: the subsidy distorts relative prices, so the household uses more electricity than it
would choose with the same money (750 against 625 kWh). If the goal is saving electricity,
the subsidy works against it; if the goal is raising living standards, cash reaches a higher
utility at the same budget cost.

4.10. Cau hoi ty ludn va dan y tra 166 — Essay questions and answer outlines

Cau 1. Chirng minh hai duwdng bang quan ciia cing mdt nguoi tiéu ding khong thé
cat nhau va giii thich vi sao dwong bang quan thong thwong doc xuong, 16i vé phia
goc toa do. Minh hoa bang dd thi mé ta bang 1oi.

Question 1. Prove that two indifference curves of the same consumer cannot cross, and explain
why a typical indifference curve slopes downwards and is convex to the origin. Illustrate with a
graph described in words.

« Gia sit Ui va Uz (U2 > Ui) cit nhau tai A. Vi A thudc ca hai duong nén A ~ B véi moi
B trén Us va A ~ C v6i moi C trén Uz; theo tinh bac cau B ~ C.

Suppose Ur and U (U: > U,) cross at A. A lies on both curves, so A ~ B for every B on U,
and A ~ C for every C on Uz, by transitivity B ~ C.

« Chon C trén U c6 nhiéu ca hai hang hon mdt diém B trén U, (luén chon dugc vi Uz
nam phia trén). Theo gia thiét khong no, C dugc wa thich hon B: mau thuin véi B ~ C.
Vay hai dudng khong cit nhau.

Pick C on U: with more of both goods than some B on U (possible because U: lies above).
By non-satiation C is preferred to B, contradicting B ~ C. Hence the curves cannot cross.

« Doc xubéng: mudn c6 thém X ma giit nguyén mirc thoa man thi phai bét Y; néu tang ca
hai thi nguoi ti€u dung 1én dudng cao hon.

Downward slope: to get more X at the same satisfaction one must give up Y, more of both
would put the consumer on a higher curve.

« Loi vé géc: MRS giam dan doc dudng bang quan. Di tir trai sang phai, X ngay cang
nhiéu, Y ngdy cang it nén ngudi tiéu dung chi chiu bot ngay cang it Y dé d6i mot don
vi X; d6 déc thoai dan.

Convexity: MRS diminishes along the curve. Moving rightwards X becomes plentiful and Y
scarce, so the consumer gives up less and less Y for one more unit of X; the curve flattens.
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« P thi: truc hoanh X, truc tung Y; hai dudng cong 16i vé gdc, Uz ndm phia trén Us; gia
dinh cat nhau tai A, diém C trén Uz ndm phia trén — bén phai B trén Ui cho thdy méu
thuan.

Graph: X on the horizontal axis, Y on the vertical; two curves convex to the origin, U: above
U., an assumed crossing at A, and a point C on U: above and to the right of B on U., exposes
the contradiction.

Ciu 2. Dung d6 thi dwong bang quan — dwong ngan sach, phan tich hi¢u wng thay
thé va hi¢u vng thu nhip khi gia hang X giam trong ba truwong hop: X 13 hang
thong thuong, hang thir cAp, hang Giffen. Két luan vé do doc duwong cau.
Question 2. Using indifference curves and budget lines, analyse the substitution and income
effects of a fall in the price of X when X is a normal good, an inferior good and a Giffen good.
Conclude on the slope of the demand curve.
« Gia X giam: duong ngan sach xoay ra ngoai quanh diém chin truc Y, tir Eo trén Uo dén
E: trén Ui cao hon.
A fall in the price of X rotates the budget line outwards about its Y-intercept, from Eo on U
to E1 on a higher U..
« V& duong ngan sach phu song song véi ngan sach mai, tiép xtic Uo tai H. Pi tir Eo dén
H 12 hiéu tmg thay thé: ludn lam tang lugng X vi duong bang quan 16i.
Draw an auxiliary budget line parallel to the new one and tangent to Uo at H. Eo to H is the
substitution effect: it always raises X because indifference curves are convex.
« Hang thong thuong: tir H dén E: luong X tiép tuc ting (hiéu tmg thu nhap cing chiéu),
tong anh huong ting, duong cau doc xudng.
Normal good: from H to E: X rises further (income effect in the same direction), the total
rises and demand slopes downwards.

« Hang thir c4p: tir H dén E lugng X giam, nhung muc giam nhé hon hiéu ung thay thé;
tong van ting, duong cau van doc xudng.
Inferior good: from H to E: X falls, but by less than the substitution effect; the total still rises
and demand still slopes downwards.

« Hang Giffen: hang tht cap c6 hiéu tmg thu nhap ngugc chiéu va 16n hon hiéu tmg thay
thé, E: nam bén trai Eo; gid giam ma luong cau giam, dudng cau doc 1én & khoang gia
d6. Trudong hop nay hiém, gan véi hang thiét yéu chiém phan 16n chi tiéu cta ho
ngheo.

Giffen good: an inferior good whose opposite income effect exceeds the substitution effect, so

E lies left of Eo; quantity falls as price falls and demand slopes upwards over that price
range. The case is rare and tied to staples that take most of a poor household’s budget.

Cau 3. Chi Hoa c6 ham lgi ich U = X-YZ, thu nhép I = 600 nghin dong/thing, P, =10
nghin dong, P, = 20 nghin dong. (a) Tim gié hang t4i wu va mirc lgi ich. (b) Tinh
MRS tai diém t6i wu va kiém diéu Kién tiép xuc. (¢) Thu nhip ting 1én 900, tim gié
hang méi, dwong Engel ciia X va cho biét X 13 hang gi.

Question 3. Ms Hoa has utility U = X-Y? income I = 600 thousand VND a month, P, = 10
thousand VND and P, = 20 thousand VND. (a) Find the optimal bundle and the utility level. (b)
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Compute the MRS at the optimum and check the tangency condition. (c) Income rises to 900:
find the new bundle, the Engel curve for X and say what kind of good X is.
* MUy = Y2, MU, =2XY = MRS = Y/(2X). Piéu kién Y/(2X)=10/20 = Y = X.
MU, = Y2, MU, = 2XY = MRS = Y/(2X). The condition Y/(2X) = 10/20 gives Y = X.
* Thé vao ngan sach: 10X + 20X =600 = Xx* =20, Y* =20; Ux =20 x 400 = 8.000.
Substitute into the budget: 10X + 20X = 600 = X+ =20, Y*=20; Ux =20 x 400 = 8,000.
« MRS(20; 20) = 20/40 = 0,5 = P,/P,: duong bang quan tiép xtic dudng ngan sach.
MRS(20, 20) = 20/40 = 0.5 = P./P,: the indifference curve is tangent to the budget line.
. Téng quat: X =1/(3Py), Y =2I/(3P,). V&1 1 =900: X =30, Y =30, U = 27.000.
In general: X = 1I/(3P,), Y = 2I/(3P,). With I = 900: X = 30, Y = 30, U = 27,000.
« Puong Engel ciia X: X = 1/30, duong thang dbc 1én qua goc; co gian theo thu nhap
bang 1 = X 14 hang thong thuong.
Engel curve for X: X = 1/30, a straight upward line through the origin, income elasticity
equals 1 = X is a normal good.

4.11. Cau héi trac nghiém — Multiple-choice questions

22. Tong loi ich khi tiéu dung Q cdc tra sira mdi tuan 1a TU = 30Q — Q2 Loi ich can bién
tai Q = 10 bang:
Total utility from Q cups of milk tea a week is TU = 30Q — Q% Marginal utility at Q = 10 is:
A. 200
B. 20
C. 30
D. 10

23. Nguoi tiéu dung dang mua gié hang c6 MU,/P, = 4 va MU,/P, = 2, chi hét thu nhap.
Pé tang tong loi ich, nguoi d6 nén:
A consumer spending all income has MU,/P. = 4 and MU,/P, = 2. To raise total utility the
consumer should:

A. Mua thém X, bt Y / Buy more X and less Y

B. Mua thém Y, b6t X / Buy more Y and less X

C. Gitr nguyén gié hang / Keep the bundle unchanged
D.Muathém ca X vayY / Buy more of both X and Y

24. Ham lgi ich U = X-Y. Ty 1€ thay thé can bién MRS (cta X cho Y) tai gio hang X =5,
Y =20 la:
Utility is U = X-Y. The marginal rate of substitution MRS (of X for Y) at X =5, Y = 20 is:
A.0,25 / 0.25
B. 4
C. 100
D. 20
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25. Thu nhap 600 nghin dong, P, = 20, P, = 30 (nghin dong). Gia X giam con 15, cac yéu
t6 khac khong doi. Puong ngan sach:
Income is 600 thousand VND, P, = 20, P, = 30 (thousand VND). The price of X falls to 15,
other things equal. The budget line:
A. Dich chuyén song song ra ngoai / Shifis outwards in parallel

B. Xoay quanh diém chan truc Y, diém chin truc X tang tur 30 1én 40 / Rotates
about the Y-intercept; the X-intercept rises from 30 to 40

C. Xoay quanh diém chin truc X, diém chin truc Y tdng / Rotates about the X-
intercept; the Y-intercept rises

D. Khong thay d6i vi thu nhap khong d6i /| Does not change because income is
unchanged

26. Ham loi ich U = XY, thu nhap I =400, P, = 10, P, = 20. Gidé hang tdi uu (X;Y) la:
Utility is U = X*Y, income I = 400, P, = 10, P, = 20. The optimal bundle (X, Y) is:
A.(20; 10) / (20, 10)
B. (10;20) / (10, 20)
C. (40; 20) / (40, 20)
D. (13,3; 13,3) / (13.3, 13.3)

27. Hang hoéa Giffen 1a hang hoa:
A Giffen good is a good.:

A. Thong thuong c6 ciu co gidn manh theo gid / A normal good with highly price-
elastic demand

B. Thu cap batky / Any inferior good

C. Thtr cap, hiéu tng thu nhap nguoc chiéu va 16n hon hiéu tng thay thé / An
inferior good whose opposite income effect outweighs the substitution effect

D. Xa xi, co gian theo thu nhap 16n hon 1 / A luxury with income elasticity above 1

28.U=X-Y, =720, P, = 15. P, giam tir 45 xudng 20. Hiéu tmg thay thé (giit nguyén

muc loi ich ban dau) ddi véi lugng X la:
U=XY, I1=720, P,=15. P« falls from 45 to 20. The substitution effect (holding the initial
utility constant) on X is:

A.+10

B. +6

C.+5

D. +4
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Chll’()'llg S. L}” thllyét san Xllét — Chapter 5. The theory of production

Muc tiéu chwong — Chapter objectives

« Phan biét ngin han va dai han trong san xuat; viét va doc ham san xuat, ham Cobb —
Douglas.
Distinguish the short run from the long run in production; write and interpret production
Sfunctions, including the Cobb—Douglas form.

« Tinh TP, AP, MP; tir bang s6 va tir ham s6; van dung quy luat ning suét can bién giam
dan va chia ba giai doan san xuat.
Compute TP, AP; and MP; from tables and functions, apply the law of diminishing marginal
returns and identify the three stages of production.

« V& duong dong luong, dudng dong phi; tinh MRTS va tim phdi hop dau vao t6i uu
theo MP//w = MPy/r cho hai bai toan t6i da san lwong va tbi thiéu chi phi.
Draw isoquants and isocost lines; compute the MRTS and find the optimal input mix with
MPyw = MP/r for both output maximisation and cost minimisation.

« Xac dinh dudng mé rong va hiéu suét theo quy mo; khong nham hiéu suit giam theo
quy md véi ning suit can bién giam dan.
Derive the expansion path and returns to scale, keeping decreasing returns to scale distinct
from diminishing marginal returns.

5.1. Ham san xuat — The production function

PHAI THUQC / MEMORISE — Sén xuit 13 qua trinh két hop cac yéu té dau vao (lao
dong, von, dat dai, nguyén vat li¢u) dé tao ra hang hoa, dich vu. Ham sin xuét cho biét san
luong t6i da Q co thé thu duoc tir mdi phdi hop dau vao véi mot trinh d6 cong nghé cho
trude: Q = f(K, L), trong d6 L 13 lao dong, K 14 von (may méc, nha xudng).

Production is the process of combining inputs (labour, capital, land, materials) to make goods and
services. The production function gives the maximum output Q obtainable from each input

combination with a given technology: Q = f(K, L), where L is labour and K is capital (machinery,
buildings).

Q=f(K L) (5.1
Chir “tdi da” trong dinh nghia c6 nghia 1a ham san xuit mo ta cic cach lam hiéu qua vé
ky thuat: khong co cach nao dung dang lugng dau vao dy ma 1am ra nhiéu hon. Cong
nghé thay d6i (may rang ca phé doi méi, phan mém quan 1y kho) 1am ca ham san xuat
thay d6i, khong phai 1a trugt doc trén ham cil.
The word “maximum” means the production function describes technically efficient methods:

no way of using the same inputs yields more. A change in technology (a newer coffee roaster,
warehouse software) changes the whole function; it is not a movement along the old one.

Ngan han va dai han — Short run and long run

PHAI THUQC / MEMORISE — Ngin han 13 khoang thoi gian trong d6 doanh nghiép c6
it nhat mot dau vao cd dinh (thuong 14 von: nha xudng, ddy chuyén), chi thay ddi duoc dau
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vao bién doi (thuong 14 lao dong, nguyén liéu). Dai han 1 khoang thoi gian du dai ¢é moi
dau vao déu thay ddi duoc.

The short run is a period in which the firm has at least one fixed input (usually capital: buildings,
production lines) and can vary only the variable inputs (usually labour, materials). The long run is a
period long enough for all inputs to be varied.

Ngin han va dai han khong do bang s6 thang c6 dinh. Quan tra sita c6 thé thué thém mot
quiy pha ché trong vai tuan; nha may xi mang cn ba dén nim nam dé xay thém 16 nung.
Tiéu chi 1a c6 con dau vao ¢ dinh hay khong.

The short and long run are not a fixed number of months. A bubble-tea shop can add a counter
within weeks, a cement plant needs three to five years to build another kiln. The test is whether
any input is still fixed.

Tiéu chi Ngin han Dai han

Criterion Short run Long run

C6 it nhat mot déu vao c¢b dinh (K

Dau vao _R) Moi dau vao déu bién ddi
Inputs o _ All inputs variable
At least one fixed input (K = K)
Dang ham Q=f(K, L), mot bién L Q = f(K, L), hai bién
Functional form 0O =f(K, L), one variable L 0 =f(K, L), two variables
Dong lugng, dong phi, MRTS,
Cong cu phan tich TP, AP,, MP;; ba giai doan duong mo rong
Tools TP, AP, MP,; three stages Isoquants, isocosts, MRTS, expansion
path
Quy luat chi phdi Ning suét c4n bién giam dan Hiéu suat theo quy mo
Governing law Diminishing marginal returns Returns to scale

Cau hoi ciia doanh Thué bao nhiéu lao dong voi day  Xay may day chuyén, phoi hop K

nohia chuyén hién c6? va L thé nao?
g ',p ) How many workers for the existing How many lines, which mix of K and
Firm’s question line? : 17 :
ine: :

Ham san xuéat Cobb — Douglas — The Cobb—Douglas production function
Q=AKxL;E (A>0;0<aqB<1) (5.2)

A phén 4nh trinh d6 cong nghé; o va B 1a d6 co gian cua san lugng theo vén va theo lao
dong: K ting 1% thi Q ting x4p xi 0%. Ham Cobb — Douglas dugc dung nhiéu trong bai
tap vi nang suit can bién co dang gon: MP, = B-Q/L, MP, = a-Q/K.

A reflects the level of technology; o and J are the output elasticities with respect to capital and

labour: a 1% rise in K raises Q by about 0%. The Cobb—Douglas form is common in exercises
because the marginal products are compact: MP, = -Q/L, MP, = a-Q/K.

Vi DU/ EXAMPLE — Xudng ché bién hat diéu Hat Ngoc & Pong Nai ¢6 ham san xuat Q =
20V(KL) (kg nhan diéu/ngay), L 1a s6 cong nhan, K 13 s6 may tach vo. Vi 40 cong nhan va
10 may, xudng san xuit bao nhiéu? Néu s6 may bi giir ¢d dinh & 10 trong ngan han, viét ham
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san xuat ngan han.

Hat Ngoc cashew processing shop in Pong Nai has O = 20N(KL) (kg of kernels per day), L being
workers and K shelling machines. How much does it produce with 40 workers and 10 machines? If
machines are fixed at 10 in the short run, write the short-run production function.

1. Q =20V(10 x 40) = 20\400 = 20 x 20 = 400 kg/ngay.
O = 20N(10 x 40) = 20N400 = 20 x 20 = 400 kg per day.

2. Ngén han K = 10: Q =20V(10L) ~ 63,2VL. Q chi con phu thudc L; mdi céng nhan
thém vao 1am Q ting nhung ting it dan vi VL 1a ham 1m.
Short run K = 10: O = 20N(10L) = 63.2NL. O now depends on L alone,; each extra worker
raises Q, but by less and less because \L is concave.

5.2. San xuit trong ngz"m han: TP, AP, MP — Short-run production: TP, AP and
MP

PHAI THUQC / MEMORISE — Vi vdn ¢b dinh, téng san pham TP 13 san luong thu
dugce tir L don vi lao dong. San pham binh quén cia lao dong AP, = TP/L la san luong tinh
trén mot lao dong. San pham cin bién cua lao dong MP; 12 phan san luong ting thém khi
dung thém mdt don vi lao dong.

With capital fixed, total product TP is the output from L units of labour. The average product of

labour AP, = TP/L is output per worker. The marginal product of labour MP; is the extra output from
one more unit of labour.

AP, =TP/L (5.3)
MP. = ATP/AL (s0 liéu rovi rac); MPr = dTP/dL (ham lién tuc) (5.4)

V& hinh hoc, MP, 12 @§ ddc ciia dwdong TP tai mdi diém; AP, 1a @9 ddc cia tia ndi goc

toa do véi diém do trén TP,

Geometrically, MP; is the slope of the TP curve at each point; AP, is the slope of the ray from
the origin to that point on TP.

VI DU/ EXAMPLE — Quén tra sita May Xanh ¢ Can Tho c6 mot quay pha ché ¢ dinh. S6
ly pha dugc mdi gio theo s6 nhan vién ca tdi cho & bang dudi. Tinh AP, va MP,.

May Xanh bubble-tea shop in Can Tho has one fixed bar. The table gives cups made per hour by the
number of evening-shift staff. Compute AP; and MP..

L (ngudi) TP (ly/gio) _ _
0 0 _ -

1 20 20 20
2 50 30 25
3 90 40 30
4 120 30 30
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L (nguoi) TP (ly/gio) _ _

6 150 10 25

21,43
! 150 0 21.43
8 144 —6 18

1. MP, tinh theo hi¢u: nhan vién thtr 3 1am thém 90 — 50 = 40 ly; nhan vién thtr 5 chi
thém 140 — 120 =20 ly.

MP; is the difference: the 3rd staff member adds 90 — 50 = 40 cups, the 5th adds only 140 —
120 = 20 cups.

2. MP, ting dén nguoi thir 3 (chuyén mon héa: mot ngudi pha, mot ngudi lic, mot ngudi
dong ly), tir nguoi thir 4 bat dau giam vi ca nhém dung chung mot quay.
MP, rises up to the 3rd person (specialisation: one makes, one shakes, one seals), then falls
from the 4th because the whole team shares one bar.

3. AP, dat 16n nhat 30 ly tai L = 3 va L = 4; MP; ctia ngudi thr 4 ciing bang 30. Ngudi
thir 8 c6 MP, = —6: quay qué chat, thém ngudi lam giam tong san luong.
AP peaks at 30 cups for L = 3 and L = 4, the 4th person’s MP; is also 30. The 8th person
has MP; = —6: the bar is overcrowded and an extra person lowers total output.

Quy luit ning suat can bién giam dan — The law of diminishing marginal returns

PHAI THUQC / MEMORISE — Khi ting dan lugng mét dau vao bién d6i trong khi gt
nguyén luong cac dau vao khac va cong nghé, dén mot lic nao d6 sin pham cn bién cia
diu vao bién doi sé giam dén.

When more and more of one variable input is added while the other inputs and technology are held
constant, the marginal product of the variable input eventually declines.

Nguyén nhan: mdi lao dong thém vao dugc chia mot phan nho dan cua luong von cb
dinh. Quy luat khong n6i MP; giam ngay tir dau (giai doan dau c6 thé ting nhd chuyén
mon héa) va ciing khong néi MP; 4m; né chi khang dinh sém hay muon MP, s& giam.

The reason: each extra worker shares a smaller slice of the fixed capital. The law does not say

MP; falls from the start (it may rise at first through specialisation) nor that MP; becomes
negative, it only states that sooner or later MP, falls.

Vi DU/ EXAMPLE — Xudng rang xay ca phé Buon Suong ¢ Dik Lik ¢ hai may rang c6
dinh. San lugng mdi ngay theo s cong nhan L 1a TP = 18L2 — L3 (kg/ngay). Tim MP;, AP,
diém ubn cta TP, dinh caa AP, va mac L 1am TP 16n nhat.

Buén Swong coffee roastery in Pak Lék has two fixed roasters. Daily output by number of workers L

is TP = 18L? — L’ (kg per day). Find MP,, AP, the inflection point of TP, the peak of AP, and the L
that maximises TP.
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1. MP, =dTP/dL = 36L — 3L%* AP, =TP/L = 18L — L2
MP; = dTP/dL = 36L — 3L% AP, =TP/L = I18L — L~

2. MP, 16n nhat: MP/' =36 — 6L =0 = L = 6, MP(6) = 216 — 108 = 108 kg; TP(6) = 648
— 216 =432 kg. Pay 1a diém udn A cta TP: trudc d6 TP ting nhanh dén, sau d6 ting
cham dan.

MP; is largest where MP,' = 36 — 6L = 0 = L = 6, MP,(6) =216 — 108 = 108 kg, TP(6) =

648 — 216 = 432 kg. This is the inflection point A of TP: before it TP rises at an increasing
rate, after it at a decreasing rate.

3. AP, 16n nhat: AP/ =18 -2L=0=L=9, AP,(9) =162 — 81 =81 kg; MPy(9) =324 —
243 =81 kg = APy(9). TP(9) = 1.458 — 729 = 729 kg.
AP, is largest where AP, = 18 — 2L =0 =L =9, AP(9) = 162 — 81 = 81 kg; MP,(9) = 324
— 243 =81 kg = AP«(9). TP(9) = 1,458 — 729 = 729 kg.

4. TP 1én nhat: MP,=3L(12—-L)=0= L =12, TP(12) =2.592 — 1.728 = 864 kg/ngay.
Vi L = 13: MP, = -39, TP = 845 kg, da giam.
TP is largest where MP; = 3L(12 — L) =0 =L =12, TP(12) = 2,592 — 1,728 = 864 kg per
day. At L = 13: MP, = —39, TP = 845 kg, already lower.

Q (kg)
tia OB: d6 déc = AP, max = 81 _~”" C: TP max
(MP, =0)
864 .
729 - : P
 B:AP,=MP,
432 1 g L
: A: diém u6n
- i (MP, max)
6 9 12 L (nguoi)

Hinh 5.1. Pudng tong san pham TP = 1812 — L* ctia xudng rang ca phé: diém udn A, tia tiép xuc
tai B, dinh C
Figure 5.1. Total product curve TP = 18L? — L? of the coffee roastery: inflection point A, tangent ray at
B, peak C
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kg/nguoi
Giai doan I Giai doan II  Giai doan III
P; max = 10
APL = MPL =81
APL
6 9 1
L (nguoi)
MPr,

Hinh 5.2. Puong AP, MP, va ba giai doan san xuét (ciing ham san xudt voi Hinh 5.1)
Figure 5.2. The AP, and MP; curves and the three stages of production (same function as Figure 5.1)

Quan hé gitra MP va AP — The relation between MP and AP

PHAI THUQC / MEMORISE — MP; > AP, = AP, ting; MP, < AP, = AP, giam; MP, = AP,
tai dinh cua AP.. MP = 0 tai dinh ciia TP. MP, dat dinh tai diém un ciia TP, truéc dinh cua
AP..

MP, > AP, = AP, rises; MP; < AP, = AP, falls;, MP; = AP; at the peak of AP.. MP; = 0 at the peak of
TP. MP, peaks at the inflection point of TP, before the peak of AP,

dAP./dL = (MPL — AP)/L (5.5)

Vi du doi thuong: diém trung binh cuia l6p 1a 7; mot ban chuyén dén c6 diém 9 (diém can
bién) thi trung binh tang, ban c6 diém 5 thi trung binh giam. Trong vi du ca phé, tai L =
3: MP,; = 81 > AP, =45 nén AP, con tang; tai L = 11: MP, = 33 < AP, = 77 nén AP, dang
giam.

An everyday analogy: a class averages 7; a newcomer scoring 9 (the marginal score) raises the

average, one scoring 5 lowers it. In the coffee example, at L = 3: MP; = 81 > AP, = 45, so AP, is
still rising; at L = 11: MP; = 33 < AP, =77, so AP, is falling.
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Ba giai doan san xuat — T7he three stages of production

Pham vi (vi du ca

Vol A Panh ois
Giai doan | pheé) . AP, MP,, TP anh gia
Stage Range (coffee Assessment
example)
AP, ting; MP, > AP;; TP Vén ¢b dinh chua duoc khai
I 0<L<9 tang N thgc hét, I.len thué thém .
AP rising; MP; > AP, TP Fixed capital under-used; hire
rising more
AP, giam; 0 < MP, < AP;; TP Vung liya chon hop 1y; diém
1 9<L<12 con ‘Fan.g cu the tuy gia va tien cgng
AP falling; 0 <MP;<AP; TP  Rational range; exact point
still rising depends on price and wage
Thura lao dong, bot nguoi
1 L>12 MP; < 0; TP gidam lam tang san lugng
MP, < 0; TP falling Too much labour; cutting staff

raises output

LOI HAY GAP / COMMON MISTAKE — Cho rang giai doan II bit dau khi MP, bt dau
giam (L = 6 trong vi du ca phé€). Ranh gidi giai doan [ —1I 1a dinh ciua AP, (L =9), noi MP,
cit APj; tir L = 6 dén L = 9, MP, d3 giam nhung van 16n hon AP, nén van thudc giai doan L.
Assuming stage 1l starts where MP; starts to fall (L = 6 in the coffee example). The stage I-I1
boundary is the peak of AP, (L = 9), where MP, cuts AP;; between L = 6 and L = 9 MP; is falling but
still above AP, so this is still stage 1.

LOI HAY GAP / COMMON MISTAKE — Dung cong thitc MP, = TP/L hoic 1iy TP cia
mot muac L [am MP,. MP, 1a phz"in tang thém: véi s6 liéu ro1i rac tinh ATP/AL, véi ham lién
tuc 1y dao ham TP theo L. Trong bang tra sita, MP, ctia nguoi thir 4 13 120 — 90 = 30, khong
phai 120.

Using MP, = TP/L, or taking TP at a given L as MP.. MP; is the increment: ATP/AL for discrete data,
the derivative of TP with respect to L for a continuous function. In the bubble-tea table the 4th
person’s MP;is 120 — 90 = 30, not 120.

5.3. San xuit trong dai han: dwong dong lwong va MRTS — Long-run
production: isoquants and the MRTS

PHAI THUQC / MEMORISE — Puwong dong lwgng 13 tap hop cac phdi hop (L, K) khac
nhau cung cho mét mire sén lwgng Qo. Tap hop cac duong dong lwong Gmg véi cac mirc san
luong khac nhau goi 12 ban dé dong lwong; dudng cang xa gdc toa do biéu thi san lugng
cang 16n.

An isoquant is the set of input combinations (L, K) that yield the same output Qo. The set of isoquants
for different outputs is the isoquant map, curves further from the origin represent larger outputs.
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Puong dong luong thong thudng co ba tinh chat: (1) déc xudng, vi bot mot dau vao thi
phai thém dau vao kia méi giit dugc san lugng; (2) khong cit nhau; (3) 16i vé phia goc
toa d6, do MRTS giam dan.

A typical isoquant has three properties: (1) it slopes downwards, since using less of one input

requires more of the other to keep output constant; (2) isoquants do not cross, (3) it is convex to
the origin because the MRTS diminishes.

PHAI THUQC / MEMORISE — Ty 1¢ thay thé ky thuat can bién MRTS 1a luong von
c6 thé bot di khi dung thém mdt don vi lao dong ma san lugng khong ddi. Tri tuyét ddi do
dbc duong ddng lugng bang MRTSy va bang ty s6 san pham can bién.

The marginal rate of technical substitution MRTSy is the amount of capital that can be given up
when one more unit of labour is used, holding output constant. The absolute slope of the isoquant

equals MRTSy, which equals the ratio of marginal products.

MRTSLk = —AK/AL |q =q, = MPL/MPx (5.6)

Chting minh (5.6): khi trugt doc dudng dong luong, phan san lugng mat do b6t von bang
phan san lugng dugc do thém lao dong: MP-AK + MP;-AL = 0, suy ra —~AK/AL =
MP/MP,. MRTS giam dan vi cang dung nhiéu lao dong, it von thi MP; cang nho va MP;
cang 1on.

Proof of (5.6): moving along an isoquant, the output lost by using less capital equals the output

gained from more labour: MPy-AK + MPrAL = 0, so —AK/AL = MP/MPy. The MRTS diminishes
because with more labour and less capital MP; becomes smaller and MPy larger.

Vi DU/ EXAMPLE — Véi ham Q = 20V(KL) cua xuéng didu Hat Ngoc, cac phdi hop (L,
K) = (10; 40), (20; 20), (40; 10), (80; 5) cung cho Q = 400 kg/ngay. Tinh MRTS gitra cac
diém lién tiép va MRTS tai diém E (40; 10).

For Hat Ngoc’s Q = 20N(KL), the combinations (L, K) = (10, 40), (20, 20), (40, 10), (80, 5) all give O
=400 kg per day. Compute the MRTS between successive points and the MRTS at E (40, 10).

1. Ttr (10; 40) dén (20; 20): MRTS = 20/10 = 2. Tir (20; 20) dén (40; 10): MRTS =
10/20 = 0,5. Tir (40; 10) dén (80; 5): MRTS = 5/40 = 0,125. MRTS giam dan doc
duong dong luong.

From (10, 40) to (20, 20): MRTS = 20/10 = 2. From (20, 20) to (40, 10): MRTS = 10/20 =
0.5. From (40, 10) to (80, 5): MRTS = 5/40 = 0.125. The MRTS diminishes along the
isoquant.

2. Tai mot diém: MP, = 10V(K/L), MP, = 10V(L/K) = MRTSy = K/L. Tai E (40; 10):
MP; =10 x 0,5 =35, MP, = 10 x 2 =20, MRTS = 5/20 = 0,25. Tai F (10; 40): MRTS
=40/10 = 4.

At a point: MP, = 10N(K/L), MP. = 10N(L/K) = MRTSy = K/L. At E (40, 10): MP, = 10 x
0.5=35, MP, =10 x 2 =20, MRTS = 5/20 = 0.25. At F (10, 40): MRTS = 40/10 = 4.
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K (may)

1

E (40; 10)
MRTS = 1/4

Q=600
Q=400
Q=200
L (cong nhan)

Hinh 5.3. Ban db ddng lwong Q = 20V(KL); tiép tuyén tai E va F cho MRTS giam dan
Figure 5.3. Isoquant map for O = 20N(KL); tangents at E and F show the diminishing MRTS

Hai trwong hop dac biét — Two special cases

Thay thé hoan hao: hai diu vao thay dugc cho nhau theo mot ty 1¢ ¢ dinh (may rua
chén loai A va loai B clng cong suat). Puong dong luong 1a dudng thang, MRTS khong
d6i. Bo sung hoan hio: hai diu vao phai dung theo ty 1& ¢b dinh (mot xe tai cAn mot tai
x¢é; mdi may may can hai tho). Puong dong luong co dang chir L, géc nam trén tia ty 1¢
cb dinh; thém mot dau vao ma khong thém dau vao kia thi san luong khong tang.

Perfect substitutes: two inputs can replace each other at a fixed rate (two dishwashers of the
same capacity). The isoquant is a straight line and the MRTS is constant. Perfect complements:
two inputs must be used in fixed proportions (one lorry needs one driver, each sewing machine
needs two workers). The isoquant is L-shaped with its corner on the fixed-proportion ray, adding
one input without the other leaves output unchanged.
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K Thay thé hoan hao: Q=L +K K B& sung hoan hao: Q = min(L; 2K)
K=L12
) - Q-4
e Q-3
= Q=2
L L

Hinh 5.4. Puong dong lugng ciia hai dau vao thay thé hoan hao (trai) va bd sung hoan hao

(phai)

Figure 5.4. Isoquants for perfect substitutes (left) and perfect complements (right)

Tiéu chi
Criterion

Duwong bang quan (Chuwong 4)

Indifference curve (Chapter 4)

Truc
Axes

Gia tri trén duong
Value along the curve

Do déc
Slope

Duong rang budc
Constraint

Diéu kién t&i wu
Optimum

Hai hang héa X, Y
Two goods X, Y

Mot muc loi ich, chi so thir tur
One utility level, ordinal only

MRS = MU/MU,

Pudng ngan sach, 46 doc —P,/P,
Budget line, slope —P,/P,

MU,/P, = MU,/P,

Puwong dong lwong
Isoquant

Hai dau vao L, K
Two inputs L, K

Mot mure san lugng do duoc (kg,
ly)

A measurable output (kg, cups)

MRTSlk = MP]/ MPk

Puong dong phi, 46 doc —w/r

Isocost line, slope —w/r

MP]/W = MPk/I'

5.4. DPuwong dﬁng phi — The isocost line

PHAI THUQC / MEMORISE — Pwong ddng phi 13 tip hop cac phdi hop (L, K) c6 cling
tong chi phi C khi gia thué lao dong 13 w va gia thué von 1a r. P6 dbc cua duong dong phi 1a

—WI/T.

An isocost line is the set of input combinations (L, K) with the same total cost C when the wage is w
and the rental price of capital is r. Its slope is —w/r.

C=wL+rK

< K=C/r— (w/r)-L (5.7)

Hai diém chian: don hét ngan sach cho lao dong dugc L = C/w; ddn hét cho von duogc K =
C/r. Ngan sach C tang thi duong dong phi dich chuyén song song ra ngoai; w hoic r
thay d6i thi dwong ddng phi xoay quanh diém chin cua dau vao kia.
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Two intercepts: spending everything on labour gives L = C/w; everything on capital gives K =
C/r. A larger budget C shifts the line outwards in parallel; a change in w or r rotates the line
about the other input’s intercept.

VI DU / EXAMPLE — Xudng Hat Ngoc tra tién cong w = 400 nghin dong/ngudi/ngay, thué
may tach vo r = 1.600 nghin dong/méy/ngay, chi Co = 32 triéu dong/ngay. Viét phuong trinh
dudng dong phi; v& lai khi ngan sach ting 1én 48 triéu dong, va khi tién cong ting 1én 800
nghin dong (ngan sach 32 triéu dong).

Hat Ngoc pays a wage of w = 400 thousand VND per worker per day and rents shelling machines at r
= 1,600 thousand VND per machine per day, spending Co = 32 million VND per day. Write the

isocost equation; redraw it when the budget rises to 48 million VND, and when the wage rises to 8§00
thousand VND (budget 32 million VND).

1. 400L + 1.600K = 32.000 < K =20 — 0,25L. Piém chin L = 80, K = 20; d6 déc —w/r
=—0,25: thué thém 4 cong nhan phai bot 1 may.
400L + 1,600K = 32,000 < K = 20 — 0.25L. Intercepts L = 80, K = 20, slope —w/r =
—0.25: hiring 4 more workers means giving up 1 machine.

2.C1=48.000: K =30 - 0,25L, diém chan L = 120, K = 30; song song voi dudong cil.
C: =48,000: K =30 — 0.25L, intercepts L = 120, K = 30, parallel to the old line.

3. w =800, C =32.000: K =20 — 0,5L, diém chin L = 40, K = 20; duodng xoay vao
trong quanh diém (0; 20), dé¢c gap doi.
w =800, C =32,000: K =20 — 0.5L, intercepts L = 40, K = 20, the line rotates inwards
about (0, 20) and is twice as steep.

K (may)

N
N
A
N
N
N
N
A
A
Co=32tritu N C =48 tricu
40 80 120 L (cong nhan)

Hinh 5.5. Puong dong phi ban dau Co, dich chuyén song song khi ngan sach ting (C1) va xoay
khi tién cong ting
Figure 5.5. The initial isocost line Co, its parallel shift when the budget rises (C:) and its rotation when
the wage rises

Tai li€u nay dugc bién soan boi doi ngii cia website: https://globalmarket.vin
Trang 128



Dé cuong on tap Kinh té hoc vi mé / Microeconomics Study Guide

5.5. Phoi hgp dau vao toi wu — The optimal combination of inputs

PHAI THUQC / MEMORISE — Doanh nghiép phdi hop dau vao ti wu tai diém dwong
dong lwong tiép xic dwong dong phi: 46 doc hai duong bang nhau, MRTSy = w/r. Viét
cach khac: san phim cén bién trén mdt dong chi phi ciia moi ddu vao bang nhau.

The firm’s optimal input mix is where an isoquant is tangent to an isocost line: the slopes are equal,
MRTSy = w/r. Equivalently, the marginal product per dong spent is the same for every input.

MRTSLk = MPL,/MPxk=w/r & MPL/w = MPk/r (5.8)

Piéu kién (5.8) di cling mét rang budc, tiry bai toan: (a) téi da san lweng vSi chi phi cho
trude Co: két hop véi wL + rK = Co; (b) toi thiéu chi phi cho san lugng cho trudc Qo: két
hop véi f(K, L) = Qo. Hai bai toan 1a ddi ngdu: nghiém cua bai nay 1a nghiém cia bai kia
khi Co va Qo trong rng nhau.

Condition (5.8) is paired with one constraint, depending on the problem: (a) maximise output
for a given cost Co: combine with wL + rK = Co; (b) minimise cost for a given output Qo:
combine with f(K, L) = Qo. The two problems are duals: the solution of one solves the other
when Co and Qo correspond.

Vi DU/ EXAMPLE — Xuéng Hat Ngoc: Q = 20V(KL), w = 400, r = 1.600 (nghin
ddng/ngay), ngan sach 32 tridu ddng/ngay. Tim phdi hop tbi da san luong. Phdi hop A (L =
64; K = 4) c6 t6i wu khong?

Hat Ngoc: Q = 20N(KL), w = 400, r = 1,600 (thousand VND per day), budget 32 million VND per
day. Find the output-maximising mix. Is combination A (L = 64, K = 4) optimal?

1. MRTSk=K/L=w/r=1/4 = K =L1/4.
MRTSy =K/L =w/r=1/4 =K = L/4.

2. Thay vao 400L + 1.600K = 32.000: 400L + 400L = 32.000 = L =40, K* = 10. Q =
20V400 = 400 kg/ngay.
Substitute into 400L + 1,600K = 32,000: 400L + 400L = 32,000 = L+ =40, K+ =10. Q%=
20N400 = 400 kg per day.

3. Kiém: MP; = 5, MP, = 20; MP/w = 5/400 = 0,0125 = MPy/r = 20/1.600 = 0,0125 kg
trén mdi nghin dong.
Check: MP; = 5, MP,. = 20; MPy/w = 5/400 = 0.0125 = MPy/r = 20/1,600 = 0.0125 kg per
thousand VND.

4. Piém A (64; 4): chi phi 25.600 + 6.400 = 32.000, nim trén duong déng phi, nhung Q
=20V256 = 320 kg. MP, = 10V(4/64) = 2,5, MP; = 10V16 = 40; MP/w = 0,00625 <
MPy/r = 0,025. Pdong chi cho may hiéu qua gap 4 lan dong chi cho lao dong: nén bét
lao dong, thém may, trugt vé E.

Point A (64, 4): cost 25,600 + 6,400 = 32,000, on the isocost line, but Q = 20N256 = 320
kg. MP; = 10N(4/64) = 2.5, MP, = 10N16 = 40; MP/w = 0.00625 < MPy/r = 0.025. A dong
spent on machines is four times as productive as one spent on labour: use less labour and
more machines, moving towards E.
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K (may)

0, =500
Qo =400
01 =320
: C =32 triéu
40 80 L (cong nhan)

Hinh 5.6. Phdi hop ti wu E (40; 10): Qo = 400 tiép xuc dudng dong phi 32 triéu; A va B cung
chi phi nhung chi dat Q: = 320; Q2 = 500 vugt ngan sach

Figure 5.6. Optimal mix E (40, 10): Qo = 400 is tangent to the 32-million isocost line; A and B cost the
same but reach only Qr = 320; Q2 = 500 is beyond the budget

Vi DU/ EXAMPLE — Bai toan ddi ngau: xuéng nhan don hang 600 kg/ngay. Tim chi phi
nho nhét.
The dual problem: the shop receives an order of 600 kg per day. Find the minimum cost.

1. Van c¢6 K = L/4 (gia dau vao khong ddi). Q = 20V(L%/4) = 10L = 600 = L = 60, K =
15.
K = L/4 still holds (input prices unchanged). O = 20N(L%4) = 10L = 600 = L = 60, K = 15.
2.C =400 % 60+ 1.600 x 15 =24.000 + 24.000 = 48.000 nghin dé)ng =48 tri¢u
dong/ngay.
C =400 x 60+ 1,600 x 15 = 24,000 + 24,000 = 48,000 thousand VND = 48 million VND
per day.

Tiéu chi T6i da san hrong Téi thiéu chi phi

Criterion Output maximisation Cost minimisation

Cho trudce Ngan sach Co, gid w, r San lugng Qo, gid w, r

Given Budget Co, prices w, r Output Qo, prices w, r

Tim Phéi hop (L, K) cho Q 16n nhat Phéi hop (L, K) cho C nho nhét

Find The (L, K) giving the largest Q The (L, K) giving the smallest C

?‘-’tph‘mg trinh bW = MPyr: WL + 1K = Co MPy/w = MPy/r; f(K, L) = Qo
ystem
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Tiéu chi T6i da san hrong Téi thiéu chi phi

Criterion Output maximisation Cost minimisation

Mot duong dong phi cb dinh, tim Mot duong dong lugng cd dinh,
duong dong luong cao nhat cham  tim dwdng dong phi thip nhat

Do thi y g

Graph téi cham téi
One fixed isocost, find the highest One fixed isoquant, find the lowest
isoquant it reaches isocost that touches it

Vi du Hat Ngoc Co =32 tri€u = Q* =400 Qo =600 = Cx =48 triéu

Hat Ngoc example Co = 32 million = Q* =400 Qo = 600 = C* = 48 million

Khi gia dau vao thay d0i — When input prices change

Tién cong ting lam duong dong phi doc hon. Pé san xuat cing mic Qo, diém tiép xuc
moi dich 1én phia trén — bén trai doc duong dong lugng: doanh nghiép thay thé lao dong
bang vén. Vi Q = 20V(KL), r = 1.600, khi w tang tir 400 1én 800, ty 1& t6i wu K/L = w/r
tang tir 1/4 1én 1/2. Py 1a co so kinh té ctia viée cac nha mdy may, ché bién thuy san dau
tu may tu dong khi tién cong tang.

A higher wage makes the isocost line steeper. To produce the same Qo, the new tangency moves
up and to the left along the isoquant: the firm substitutes capital for labour. With Q = 20N(KL),
r = 1,600, when w rises from 400 to 800, the optimal K/L = w/r rises from 1/4 to 1/2. This is the
economic basis for garment and seafood plants investing in automation as wages rise.

LOI HAY GAP / COMMON MISTAKE — Viét diéu kién t6i wu thanh MP/MP; = r/w
(dao gi4). Mbi dau vao di voi gia ciia chinh né: MP; chia cho w, MP, chia cho r. Kiém
nhanh: dau vao cang dit thi cang phai c6 san pham can bién cao méi dang ding.

Writing the optimum as MP/MPy. = r/w (prices swapped). Each input goes with its own price: MP;
over w, MPy over r. Quick check: the dearer an input, the higher its marginal product must be to
Justify using it.

LOI HAY GAP / COMMON MISTAKE — Thay phdi hop nam trén duong dong phi roi
két luan 1a t&i vu. Nam trén duong dong phi chi c6 nghia la tiéu hét ngan sich; diém A (64;
4) tidu hét 32 triéu ma chi dat 320 kg. Phai kiém thém MPy/w = MPy/r.

Concluding that a mix is optimal because it lies on the isocost line. Being on the line only means the
budget is spent, point A (64, 4) spends 32 million and yields only 320 kg. MPyw = MPi/r must also
hold.

5.6. Pwong mé rong va hiéu suit theo quy md — The expansion path and returns to
scale

PHAI THUQC / MEMORISE — Pwong mé rong 1a tip hop cac phdi hop dau vao tdi uu
(diém tiép xtic gitra duong dong luong va duong dong phi) khi chi phi hodc san lwong thay
d6i, gia dau vao giir nguyén. Pay 13 16 trinh mé rong san xudt véi chi phi thip nhét trong dai
han.

The expansion path is the set of optimal input combinations (tangencies of isoquants and isocost
lines) as cost or output changes with input prices held constant. It is the least-cost route for expanding
output in the long run.
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Véi xuong Hat Ngoc, moi diém t6i vu thoa K = L/4: (40; 10) cho 400 kg voi 32 trigu
ddng, (60; 15) cho 600 kg véi 48 triéu dong, (80; 20) cho 800 kg véi 64 triéu dong.
Puong mé rong 1a tia K = L/4 di qua gdc toa do.

For Hat Ngoc, every optimum satisfies K = L/4: (40, 10) gives 400 kg for 32 million VND, (60,
15) gives 600 kg for 48 million VND, (80, 20) gives 800 kg for 64 million VND. The expansion
path is the ray K = L/4 through the origin.

K (may)
64 tr BUGigg,lli‘? 4r(}ng
48 tr
20 - 32tr
15 A
10 1 Q =800
Q =600
Q =400
40 60 80 L (cong nhan)

Hinh 5.7. Puong mé rong K = L/4 ndi cac diém tiép xtic ciia xudng Hat Ngoc (chi phi 32, 48, 64
triéu dong/ngay)
Figure 5.7. The expansion path K = L/4 joining Hat Ngoc'’s tangency points (costs of 32, 48 and 64
million VND per day)

Hi€u suat theo quy moé — Returns to scale

PHAI THUQC / MEMORISE — Ting mei dau vao ciing t an (t > 1). Néu san luong ting
diing t 1an: hiéu suit khéng déi theo quy mo; hon t 1an: hiéu suit ting theo quy mo; it hon t
lan: hiéu suit giam theo quy mo.

Scale all inputs by t (t > 1). If output rises exactly t times: constant returns to scale; more than t
times: increasing returns, less than t times: decreasing returns.

f(tK, tL) = t-f(K, L): khong doi; > t-f(K, L): ting; < t-f(K, L): gidm (5.9
Q = A-KLP: o+ B =1Kkhong ddi; a+ B> 1ting a+ B <1 giam (5.10)
f(tK, tL) = A(tK)*(tL)# = to+B.A-KoLP = to+B.Q (5.11)
Theo (5.11), v6i ham Cobb — Douglas chi can xem tong s6 mii. Hiéu suat ting theo quy
mo thuong gap khi chuyén mon héa sau hon, dung duoc may 16n hiéu qua hon (mot bon
chira gap d6i duong kinh chira gap bon 1an); higu suat giam thuong do quan 1y phic tap,
thong tin cham khi quy mé qua 16n.

By (5.11), for Cobb—Douglas only the sum of exponents matters. Increasing returns typically
come from deeper specialisation and larger, more efficient machines (a tank of twice the
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diameter holds four times as much); decreasing returns usually stem from complex management
and slow information flow at very large scale.

Vi DU / EXAMPLE — Xéac dinh hiéu suit theo quy mé: (a) Q = 20V(KL); (b) Q = JKAL;
(©)Q= 24 (K2L?). Tinh hé s ting san lugng khi gip d6i moi dau vao.

Determine returns to scale: (a) O = 20N(KL); (b) Q = VKAL; (c) 0= 213/(K2L2). Compute the factor
by which output rises when all inputs double.

1. (a) SO mii ciia K va L déu bang 1/2, tong bang 1: khong doi; gip d6i dau vao thi Q
gap 2 lan.
(a) K and L both have exponent 1/2, summing to 1: constant, doubling inputs doubles Q.
2. (b) S6 mi 1/3 va 1/2, tng 5/6 < 1: giam theo quy mé. Q méi = V(2K)-V(2L) =
Y242:Q= 1,26 x 1,41 x Q= 1,78Q.
(b) Exponents 1/3 and 1/2, summing to 5/6 < 1: decreasing returns. New Q = V(2K)N(2L) =
V2N2:0=1.26 x 1.41 x Q= 1.780.
3. (c) S6 mii 2/3 va 2/3, téng 4/3 > 1: tang theo quy md. Q méi = 2¥(16K2L?) = V16-Q =
2,52Q. Hé s6 2 dung trudc khong anh huong dén két luan.
(c) Exponents 2/3 and 2/3, summing to 4/3 > 1: increasing returns. New Q = 2V(16K?L?) =
V16-0 = 2.520. The leading constant 2 does not affect the conclusion.
Ham (b) c6 hiéu suit giam theo quy mo va tirng dau vao co ning sudt cin bién giam
dan; ham (c) c6 hiéu suit ting theo quy mé, ddng thoi MP, = (4/3)-¥(K2)/A/L van giam
khi chi tang L. Hai khai niém tra 101 hai cau hoi khac nhau.
Function (b) has decreasing returns to scale and each input has diminishing marginal product;

function (c) has increasing returns to scale, yet MP, = (4/3)-V(K?)/VL still falls when only L
rises. The two concepts answer different questions.

Tiéu chi Ning suat can bién giam dan Hi¢u suat giam theo quy mo
Criterion Diminishing marginal returns Decreasing returns to scale

Thoi gian Ngin han Dai han

Time frame Short run Long run

Mot dau vao, cac dau vao khac
¢0 dinh

One input, others fixed

Moi dau vao ciing ty 1&
All inputs in the same proportion

Dau vao thay d6i
Inputs varied

Q tang it hon t 1an khi dau vao

Thuéce do MP, giam khi L ting gap t lan
Measure MP; falls as L rises O rises less than t-fold when inputs
rise t-fold
Mdi lao dong duge chia it von ¢ Quan 1y, diéu phbi kém hiéu qua
Nguyén nhan dinh hon khi qué 16n
Cause Each worker shares less fixed Management and coordination
capital problems at large scale
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Tiéu chi Ning suat can bién giam dan Hi¢u suat giam theo quy mo

Criterion Diminishing marginal returns Decreasing returns to scale

Co thé cung ton tai voi

hi¢u suat ting theo quy Khong, 14 hai trudng hop loai trir

mo? Co, vi du Q = 2¥(K2L?) hau
Compatible with Yes, e.g. O = 213/(K2L2)

) ) No, the two are mutually exclusive
increasing returns to

scale?

LOI HAY GAP / COMMON MISTAKE — Nham hiéu suét giam theo quy md véi ning
sudt can bién giam dan, hodc xét hiéu suét theo quy mé bang cach chi ting lao dong. Hiéu
suat theo quy mo doi hoi ting moi diu vao cing ty 18; ham Q = 2¥/(K2L?) ¢6 MP; giam din
nhung hiéu suét ting theo quy mo.

Confusing decreasing returns to scale with diminishing marginal returns, or judging returns to scale
by raising labour alone. Returns to scale require all inputs to rise in the same proportion; O =
2V(K?L?) has diminishing MP, but increasing returns to scale.

LOI HAY GAP / COMMON MISTAKE — Két luan hiéu suit theo quy mé tir hé s6 A (vi
du “A =2 > 1 nén hiéu suét ting”). A chi dich toan bd ban d6 dong luong; hiéu suit theo quy
mo cua ham Cobb — Douglas chi phu thudc tong s6 mii o + B.

Inferring returns to scale from the constant A (e.g. “A = 2 > I, so increasing returns”). A only
rescales the whole isoquant map, Cobb—Douglas returns to scale depend only on the sum of
exponents o. + f.

Tién b cong nghé — Technological progress

Tién bod cong ngh¢ lam cung mot lugng dau vao cho san lugng 16n hon: h¢ s6 A trong
(5.2) tang, moi duodng d@)ng lugng dich vé phia géc toa d§, murc san lugng cii chi can it L
va K hon. Khac véi truot doc dudong ddng lugng (d6i ty 18 dau vao) va dich chuyén doc
duong mo rong (d46i quy mé), ddy 1a thay do6i ctia chinh ham san xut.

Technological progress makes the same inputs yield more output: the constant A in (5.2) rises,
every isoquant shifts towards the origin, and the old output needs less L and K. Unlike a
movement along an isoquant (a change in input proportions) or along the expansion path (a
change in scale), this is a change in the production function itself.

Vi DU/ EXAMPLE — Xuéng Hat Ngoc thay dao tach vo mdi, ham san xuit doi tir Q =
20V(KL) thanh Q = 25V(KL). Gia dau vao khong dbi (w = 400, r = 1.600 nghin dong/ngay).
Tim chi phi nho nhat dé san xuit 400 kg/ngay.

Hat Ngoc fits new shelling blades and its production function changes from Q = 20N(KL) to O =
25\(KL). Input prices are unchanged (w = 400, r = 1,600 thousand VND per day). Find the minimum
cost of 400 kg per day.

1. Ty 16 toi vu khong ddi: K = L/4. Q = 25V(L?/4) = 12,5L =400 = L =32, K = 8.
The optimal ratio is unchanged: K = L/4. Q = 25\(LY4) = 12.5L =400 =L =32, K = 8.

2. C =400 x 32+ 1.600 x 8 =12.800 + 12.800 = 25.600 nghin dong, giam 6,4 triéu
ddng/ngay (20%) so v6i 32 triéu dong trudce khi doi dao.
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