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Figure 19-1: Production possibility frontier
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Figure 19-2: Gains from trade
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Figure 19-3: Producer and consumer surplus in autarchy
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Figure 19-4: Rose market with imports
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Figure 19-5: The impact of imports on

consumer and producer surplus
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Figure 19-6: World price and exports
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Figure 19-7: The impact of exports on

consumer and producer surplus
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Figure 19-8: Tariff
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Figure 19-9: Impact of tariff on surplus

Price of
roses
(per box)

: ‘Changes in surplus
Domestic Gain Loss

supply | |
Consumer surplus ~(A+B+C+D)

Producer surplus A
Government revenue L

Change in -(B+D)
total surplus

Tariff Ai
it - World supply

Domestic
demand

Q——>Q; .

Quantity of roses (boxes)



M Unbndinal T
——
MW& /e },\M‘b\? }4‘{73 wi[ \ND"“«
IIAJFQJMJI}W} hw
- L"(M- N wlftﬂlg C,Lbs gn ’h')\h

W
le % J(o fﬂfow %(WV\}/‘Q@ Qggg,/ ,'/\ !Wj@ %/(J (¥
{VDV\/ N3 b\/}ﬁ S @[umbf'c\

Coul . chayp  osty ) e ekt
Pad | PGQW‘L s lad of¢ trale Jobafy

Tde Jof it < Cxports — b
048 N2
Bl % 4 200 bullo

ol
I, #d Ffob]?ﬂlf'
Vot nessacl,
e b _Gnpite_apodege
Gk W 2 god, 2 Contty  made |
US= good ot compotes

1|
Co/omb}a = 300& (ML (055 /z/\% 78 CO”YM({“}M’, ﬂ/({z/cf.gy(dge
rue U= tabirly goad 4 podaiy

Tide albes Eor spevialigaton
(1(6(//6 {9"2

£ bl oudies o botter ot
—b /qag‘«, |



0

Ir Gundries wee Tl gant — wld o ng gains
i 57’%’5;\ - Gam %5435 Lo Conpiacts

- MI'MWQ( (Of'lpd{fi‘zl:z@ O{/(La/zhﬁe fﬁm’/é {@m de(
Wa &9 & ompw:ﬁ/@ ddua/ﬁ%b Comg F /M/‘
Z‘ D:(?Brme P’ Caclor edovmiy)

Ml Bk e bk of ol
~ Cantde has  Jobs of  trgs

= So Iocoduce:, o of  pape
= Chegp o ~8Wll [gbor
"0 rale Clﬂ%}]@s
. w/ 5ptot‘wﬁ‘m+‘lm = cka(pef
L Technolyia) - Jeateohi
“\DBH'T/ - fech
_9)@ \2/0\_//‘59[1( 7 (ompMWi aduwffaje
—(an  steal + comPf?‘LC
'*arguwml for 3‘3\/ 1Lo 9/@61‘31?@ ﬁtcﬁ m(eua/ﬂpﬂ@«vf‘

E Jr(ade o Qoml M o Jad ﬁn’mj’f
‘Tm&a (/Adﬂbb]tgotolf D ¢ocal nelfare

- {1{9% 19’”3
e P (aheady gy oy,



@Wtfa@ mpacs |
67(]00(1% 19—

$--

/:}m, \Cofm ‘]‘fﬂb&i Maly US  beHer oft |
gb(/q\ Som |

e—

pple vl py |

Me vy byl po L Figans
S lests o polidy [
forals - Towes o f[mfmf%s

quolas = lint o0 8o gl sl o (S
b U Connas pwe i o)
19-4 {QW e L

}q_q WP/' " tldeUl' on Gl wallae
(Ghdlns o e M ot lfare
thg

Colombie pay oallafe W it

— el e Wen  (vire (/S
— 1

@{A@ (W% =
k\‘H\\lf\ﬂ 5 (on

loser

g\mf)arb

p U5 Pf 0&(/(99

t5 JJ&WL state cULd/Ly’élﬁ

be even horse
< {/QQ' '['?q,;[g’ P/Q/Mb b“‘)
— Polues a5 a clus Jlig e fude

o tola]



@
bd’r \waam} pfo s [o&y ﬂg dé&,@#
b sy we o abot reb of wrl|
oy bk o) Qe o Tl (b bl o

| Sl hifeue gl
2; @x//la/ﬂ'l(., : ‘

by Thcfea;“ﬁ ofhe  Countries * §aln (F ve  care

VEFIA ~ Jonslded tode  barles U5+ Gooide. #lric

- A Mess
— Vary hotd

“m'/ﬁﬁom pmdycea I every (Mf/7 (/pgﬁf

60\/ bad C?fl' 7L0ﬂﬂ ﬂ’ﬂ (N/lflﬁ dad KOMPBAMH@ 7‘7@ [ﬂ&é/;’
~ltbe o h)gﬁ«gr off ey autole,

— il & I
“dwhen v o g,_)i Sweethits

ﬂws@, 1%/{35 ‘]La/e A Tre €anlo/ GA&DWWML

mel WLa{’ \LE 017\{( Co\/nf/y Aw O»klt/mf“otgt lo/c ﬁ"i/ Il dn
ﬁuma/\ thhf} ktonmfan/\{nhvf P/D)’é&}'(ﬂn
P U5 gdy w f san

me A UDFH PO/I'} O( V(W —~/May ﬂmL IDL &ngo}, ‘f/},mﬂ



So need o hf\}rz& cLbou'} ]Ofpaﬂ@/ 5062017
“not gk Dl flaggie

P et ot NAFIE e gk mes ik F onvul0 rgald)

1(@(\&111\'@% i (lextts
b
Boame yictios Cyel?

F[Q@ ‘7@:1@ VA 1Ccu2r brade
C

(ot q&an be  wsed
goad 0 mafy i befle,



[{LW Z 0

UM@[J(M”V ~need + ‘ve%h Oﬂ) Costs s faeaéﬁh

- \O\)Jr’ don + bt M}b /OPP (01}7

heed to malyl dedkhy, der  uncartyaty

U{f\(@f%&{':}y 691‘5 /MOre (\ﬁw)ﬂrh*b} as YO\/ 9@/\ ﬁ?)

F ected \/]Lf,u ﬁ\ﬂ()/?v

Pfob of Q,;L(am o Y alve 91[ oufcome

L) V) ¢ Peli) -
e ot o prpded bt of 40

de/

b d kbt b Rl o e £ bt
’( Todudak ) Wuse Oxpedtes vake > vse A Cxpech |
v iy,
L)w Uty Lot hio o“nfnlsb?nj mugifaq[ LRIty
UID?‘ of VOIMV':“j 5 110,% | quom Pﬂf?q 06 (&:@

1P W) v U

“‘L{ ;‘j i_‘_ﬂ: ‘hw )(/b“r O
*(ompa(g o \/J(,‘].’h W/O @MHfZ
- ('Lgu/t 20 |

Feofle w;il}/ﬁ fo

Faz [’g o{,t/oc‘& 9amh\e



Vo }
Altenative 5

|, @3 Ll (,) | (/‘]LM; functin,
“People wald ackaly, Tl o gaafy,
0t altd w 70-1)
~Peofle g ik nedr
ol e qbuk paeded ke
"UJﬂ‘m‘( o luea | ﬁ
= {th//e U -7
Ly ~(%po !
=T sk (ov}/tg
2 -3
—huge  wvee W Ol foa D Gapbl
- )’UPP‘LQ( b win U flan lee o } < oty
“Woid ~ han b voled w/ befo/p
“Wll acklly Jy ufal ks b o
- E[VY at s
3 U‘H‘Ify 1C"ﬂolﬁart (o e Clogr b Jeowr
~lle e gl bots

—Mn & e s person, 1o ld {ﬁf
*0 m(“'_ [ &-ome«)

{aﬁ % 7

Mﬂquw (/J(;wy

i Som parb

o small yake  refative



3)

What detamig
) rek abenslyy

— 4120 of 9dmbla

Rea World E‘prles n

It Im/%g~a[[ow yiv o ayard Wfftﬁ gambles
25 Yoo old = fotully heam“/
1= 190,000
% e b b >$90° bl

Per veur

UTF F;aL\ wlrse

—_—————

%0 BN <400 Ly
b Wov be fon (N QL A ant of Yeo/s

”&cméq,ﬂf far : (]@urcw?. —)Of"éﬁﬂ L )Drpb M@qd
00 m’*gj * C%?L( bal inare)
o) ‘
S e bk~ g PSINCE

Lo ) = ) . ST + 99 Ty - 1o
P

E/lLM‘Q—-
Cor crash

Mow Mth o] bo WH(@ fo Loy



J

ball bow ok ol T pag $0 Same Aty el

Vi) = 01 S mm oy by S
T

sz 5 P(@lfmm

-

T st = o 19 cam Aty

sean thagh gl 0. 430
W\ @t i adioe

T 3% -m0<fog ¢ & il Preint|

\ { ! :
&thk n&;}%\b F@/m ek preonun :O

Thb why 0 Comanles mak o MR g

1L
e E] Lot fidt #17 < 50
B : aCre&\J)T \/mfa,‘t/* \)gﬂt

"‘\“}f Jery PONW



&)
w:
POGPQ g [I&L( I,Dv}fy B M Jﬂ*ﬁz )9@}/ Edf;ufafbtﬂ
D Pt ol bl Tkl e b

,mel« ]ow5 On Wmﬂm tQUQ

‘\(&L avene s w;mfe Weaﬂw
1[@//9, “20-Y
- bt Poole Play  gmall Loty
3. Lty — 10 ol
- tha Op”ml ﬂu"nﬂ & foplay [h oF srall [t
- bt VR @z\ow} A Oatefulamg,
Yo Loss adirsion - e 12

e /Oeaf;k (,ecdr /\(’ﬁlp ﬁ/&,{/e/?@ on (L)W/Lbu-(
\404& mArm!@ 5 a mw“ b 2 }lap/d/w 9 sl nedve!

Zosfflﬁ ﬁny%wy (5 Cl/lﬂfﬁyfy
Lu*\' P€0P|e };chy”jf o1 i ) ik PZM@ !
5. Perle ane sl

& fox o Yh 5@2&
4

Ijr\ Mattes o of 4 Gv  whah 5
ik 3 » b a Wi~y

09e  Guafes



@

‘ Gﬂ D — on
/ij ‘ZIZ:
:\‘Q,
5:\
Ayl\o?ﬂ f
i
s
b
o/
lﬂf



- El$) =PV & P()if)
Figure 20-1: RlSk aversion * /3?2 7‘; Sy
V=)o
r ) & Ul v Game Gles
il ¥ o = A0 P UW) <75
%‘0»?“ v“ E[U“’J ;9’)°o ¥ w0 % 5
U(Wealth)
U($225) =15 1 b:
Lokl pay §4375 to awd bl
f o Qalngt half weelth
(% U($100) = 10 bt its a e Thar Caor bet
3 E[U]=7.5 E%ﬁbf I wold Wt ped $o be

0w wall regd = 20
M\((/Ll iy -ﬂ%o ,
T4 3] fyof wedel i b ply

0 56.25 100 112.5° 225 \Wealth, $



Figure 20-2: Risk neutrality =~
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Figure 20-3: Risk loving
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Figure 20-4: Both risk averse and risk loving
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1. R&D and effect of government borrowing

A pharmaceutical company is considering whether to invest in the research and development of a new drug.
It will incur a cost of $100 million starting in this year for 10 years, and it will get a patent that is worth $1.5
billion at the beginning of the 11th year. Alternatively to the R&D project the firm can expand advertising
for an already existing drug, which will increase its profits by $10 million forever. The interest rate in the
economy is 5% and is constant over time.

1. What’s the present value of the project? Write an expression for the net present value?

PV = {500 . 10% = dollars. When considering whether to invest in the project or not the firm has
to take into account the full opportunity cost of not investing, which amounts to an annual outlay
of $100 million for conducting the R&D plus the forgone increase in profits of $10 million per year.
Hence, NPV = —100 - (1 + 145 + 1037 + - + 1o5v) - 10° — g - 105 + 1390; . 106

2. Suppose that the internal rate of return on the project is 5.28%. Will the project be undertaken?
Why?
Since the IRR of the project is higher than the interest rate in the economy, the project will be
undertaken.

3. The government is considering increasing government consumption. Suppose that the market supply
of funds is given by Qg = i, where Qg is funds supplied per year (in billion) and ¢ is the interest
rate. Market demand for funds is given by (Jp = 10 — ¢. The government is considering permanently
increasing annual borrowing by $1 billion. Will the project get undertaken now? Why?

By increasing borrowing the government shifts out the market demand for funds by $1 billion. Hence,
the new equilibrium interest rate will be given by Qs = Q@p + 1 or i = 5.5%. Hence, the IRR now is
lower than the interest rate in the economy and the project will not get undertaken.

4. Given your results in part (c) discuss why a fiscal expansion could hurt productivity growth in the
long run.

A fiscal expansion leads to an increase in the equilibrium interest rate in the economy due to increased
demand for funds. This decreases private investment of any kind, in particular investment in R&D
as, for example, happens with the project in part (c). Since productivity growth depends on R&D
investment, lower R&D investment would hurt growth.

2. Intertemporal consumption and savings supply

Suppose that there are only 10 individuals in the economy each with the following utility function over
present and future consumption:
U(Cl, Cg) = +cCo

where ¢; is consumption today, and ¢, is consumption tomorrow. Buying 1 unit of consumption today
costs $1 today and buying 1 unit of consumption tomorrow costs §1 tomorrow. All individuals have income
of $10 dollars today and no income tomorrow (they are retired tomorrow) but they can save at the market
interest rate > 0.

1. What is the price today of one unit of consumption tomorrow? Why?
Given an interest rate of + in order to enjoy a unit of consumption tomorrow, an individual has to save

15 dollars of their income today. Hence today’s price of a unit of consumption tomorrow is p =

1+4r"

2. Write an expression for an individual’s budget constraint in terms of today’s and tomorrow’s con-
sumption expenditure.

The budget constraint will be:

c + cy =10

1
1+7r



3. How much of his income would an individual consume and how much would they save given the
interest rate of 77

We have to solve the utility maximization problem:
U(Cl,CQ) =c; +Ca

s.t.

c1 + C2=10

147

Note that in the context of intertemporal consumption what is known as the marginal rate of substi-
tution is referred to as the rate of time preferences.

Given the linear preferences, we have that as long as r > 0, then ¢; = 0 and ﬁcz =10o0r ¢ =
10(1 +r). For r = 0, any combination of ¢; and c; such that ¢; + co = 10 is optimal.

4. Suppose that the market demand for funds is given by @p = 100 — ¢. What is the market supply
for funds? What is the equilibrium interest rate that clears the capital market? What is aggregate
consumption at that interest rate?

Given the optimal consumption/saving decision of an individual, we have the following individual

supply curve
L i 10 ifr>0
8 5 10,00) Yifr=0

Hence, the market supply of 10 individuals is

0s = [100 ifr>0
7 110,100] ifr=0

Given the market demand, the equilibrium interest rate that clears the capital market is ¢ = 0 with
equilibrium demand of Qp = 100. Aggregate consumption is then 0.
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3. (15 points) Demand for flu shots

The demand for flu shots this season is given by: P = 13 — 0.0005Q. The marginal cost of a flu shot is $8.
a) (5 points) In a competitive market, what are the equilibrium price and quantity of flu shots?
Set price equal to the (private) marginal cost to get: P = 13 — 0.0005Q) = 8, so P = 8 and @ = 10,000.

b) (5 points) The social benefit of flu shots is SB = 13Q) — O.ODOSQT2 What is the socially optimal quantity

in the market? Compare your result here to the quantity in part a) Explain any differences you see.

The social benefit is defined to include any private benefits as well here. The social marginal benefit from
flu shots is MSB = 13 — 0.00025Q. Set MSB = MC to find the socially optimal price and quantity of flu
shots. 13 — 0.00025Q = 8, 0.00025Q = 5, @ = 20,000 and from the demand P = 3.

c) (5 points) What government policies could be implemented to achieve the social optimum in this case?

There are different ways to achieve the socially optimal number of flu shots. The government could subsidize
flu shots by $5 each, so the effective price of a flu shot becomes 8 — 5 = 3. Since at this effective price
there is demand for 20000 flu shots, the socially optimal level of immunization is achieved. The government
could alternatively require 20000 people to get the shot by passing an appropriate law. This works well if we
happen to have 20000 (or fewer) people in the society, but if there are more than 20000 people it is not clear
which 20000 should be mandated to get the shot.

4. (29 points) Government Redistribution and Social Welfare

Consider an economy with only one good, food. There are three people in the economy, A, B and C. A
has 400 units of food, B has 100 units and C has only 16 units. All have the same utility, U; = /f for

1 = A, B,C. The social welfare function for this society is the sum of the utilities of the three individuals.

a) (6 points) If each agent simply consumes his own endowment, what is the utility level for A, B and C?

Find the social welfare level.

Utilities are respectively U4 = 20, Up = 10, Uc = 4. Welfare is W = 34.

b) (8 points) The government decides to redistribute food more equally, so it takes 175 units from A and
gives them to B. However, the government spoils 79 of these units in transportation, so B ultimately gets
only 96 units of food. What is each persons utility level now? Find the social welfare level in this case.

Ua=15,Up=14,Uc =4, W = 33.

c) (8 points) Assume now that the government considers a different redistribution scheme. Starting with the



original endowments, the government takes 175 units from A. This time it wishes to give them to C, but in
transportation it destroys 91lunits, so C only gets 84 of these extra units. What is each persons utility level

now? Find the social welfare level in this case.
Ua=15,Ug =10, Uc =10, W = 35.

d) (7 points) Compare parts b) and c) in terms of social welfare. Note that the government is more wasteful

in ¢) and explain your result.

Since the marginal utility of food is decreasing in f, in order to increase welfare it is better to transfer food
from the richest to the poorest. Hence, even if there is more waste in transferring resources from A to C
than from A to B, when such a difference in waste is relative small, then welfare increases more when food

is transferred to those that have a higher marginal value for it.
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