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Problem 1 (Durable Consumption) 

Consider a 2-period model with durable consumption goods. In this model, the durable 

co：且sumption goo吐s in period t co的旭.ue to provide utility in period t + 1. Therefore, the 

service 宜。w households received 企om the consu血ption in period t + 1 depends on the 

durable consump七ion in period t. In addi七io且， dur的le consu血ption goods 位e assumed 

to depreci的e at the rate o E (0, 1). The following utility 恤ction d閥ibes household 

preferences: 

U(C丸， Ct+i) = In(Ct) + ,61n(Ct+i + (l-o)Ct), 

where Ct and Ct+1 缸e the consumption in periods t and t + 1, respec·七1vely.βis the 

discount factor. Households receive endowm巴nts Yi in period t and Yl+i in period t + 1. 

Denote Bt+I as the saving (or borrowing) from period t with a fixed inter帥 rate given 

by r. Assu血e Bt=B抖2 = 0. 

1. (5 poin個） Write dow且 the household’s budget constraints in period t and t + 1, 

respectively. 

2. (5 points) Combine the two constraints into an interter呻oral budget constraint. 

3. (5 points) Solve for the equilibrium Ct and C抖1·

4. (5 poin臼） Solve for Bt+I · 

5. (5 points) Find the condi七ion for o such 仙的 Bt+1 mov＇臼旭 the opposite direction 

。f yt. 

6. (5 po臨） Now suppose th的 o = 1, i.e., consumption is not durable. What is 七he

峙。f會？
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Problem 2 (Solow Model) 

Consider a Solow model where households require a subsistence level of consu血ption.

Output is produced using capital and labor input via a Cobb-Douglas fu且ction:

丸 ＝ KfLi一α’

where labor input Lt grows at a constant rate n，但d capital Kt is accumulated according 

to 
dK, 
一二＝ sY;-81丸，
dt 

and s is the saving rate, and o is the depreciation rate. 

Let Yt ＝去組d kt ＝昔 be the output per capita and the capital per capita. The 

household do臼 not save when income is lower th個 a threshold fj = kα. However, the 

household saves a constant 企action s if the income is above fj. Hence, the saving per 

capita is 

叫＝ Jo ifyt<Y 
"" I s（的－ y） 芷 Yt 三~ fj 

1. (5 points) Graph the 目前ing rate against Yt. 

2. (5 points) Write down the dynamic equation of capital per 呻ita. Deno七e the 

chang臼泊 capital p位 capita 前誓

3. (5 poi臨） Write down the steady state condition. 

4. (5 points) Plot a diagram depicting 啪組d (n+o)kt. For comp訕。n also plot the 

SYt without subsistence (y = 0). 

5. (5 points) To ensure there exists a steady state, suppose th的 g is not too large. 

Discuss how many steady states this model may have. Plot the correspo且ding

diagram for each possible case. 

6. (5 poin個） Based on the cas臼 you discuss吋 in Question 5, characterize which steady 

state the economy may converge to given di宜erent values of initial capital. 
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Problem 3 (Money in the Utility) 

Consider a 2-period model in which both consumption c and money holding md provide 

utility directly. The repr臼ent的ive household’s utility function is given by: 
I _d\ 1-d\ 

u I ei, ei+1，立 l =lnei ＋叫：＇－－＂＇－ l ＋ βlnei+i, 
、 1't I 、 Jlt I 

where fJ is the discount factor，但d Pt denotes the money price of consumption goods 

which is t包ken as given. With the exogenous real income Yt and Yt刊，七he household pays 

tax '.It and 7t+i 組d cons um臼 goods a且d holds money. Assume Yt > 7t for all period t. 
Meanwhile, the household also saves in govermn叫 bonds bf and 凹且S no血nal return 

·on bonds 丸

Thus the household’s first-period budget constr組的 in nominal terms is :. 

PtCt + Ptbf + mf = PtYt - p品，

and the second-period budget constraint in nominal terms is: 

Pt+i句+1 = Pt+iYt+i + (1 + it)Ptbf ＋叫 － pt+月刊﹒

Govermnent r臨的 revenue via t位es 叩d issue gover且ment bonds 阻d money to sup

port expenditure G. Hence, government’s budget constraints in period t and t + 1 缸e:

PtGt = PtTt + Ptb; + m :; 
F抖1G抖1 + (1 ＋訂）ptb﹔＝ P1+17t+1 

1. (5 points) Using the Fisher equation to write down 七he real intertemporal budget 
constraint. 

2. (5 points) Derive the firs七 order conditions of the consumer勻的ility m位出ization
problem. 

3. (5 poin的） Find the money dem叫恤ction 

4. (5 points) Show that 

5. (5 points) Show th的

一d
：于＝ m(it, Yt, .. . ). 
1't 

δm(i吋h ﹒．．）
一一－－；：；－于一一＜ 0. 

02t 

θm(it, Yi. ... ) 
一一一一一一一一一一＞ 0. 

δYt 

6. ( 5 points) Define the competitive equilibrium for this economy. 
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Problem 4 (Search) 

Consider a search model of the labor market. All jobs on 出e marke七位e the same and 

pay a wage of w units of consumption. Unemployed workers get b ＜切 in unemployment 

bene缸， and search a job with 七he job finding rate being 50%. Employed workers e位n

wage 叫 b的 may get 且red at a separation rate of 503. Workers have linear preference 

over consump七ion: U(C) = C, and discount the future wi七h f叫or f3 = 1/2. 

1. (5 points) The equilibrium unemploym削 rate, denoted 臼包， occurs when flows 

into and out of unemployi:凹的位e equal. F旭d the eq1日librium unemployment rate 

u. 

2. ( 5 points) Denote 九 and凡 as the 1汪叫i血e叫ue (i.e., the 切七山cp的ed discounted 

ut血ty）。f血 employed worker and an unemployed worker, respectively. 而i切 down

the relationshlp between V. 個d V,,. Find 七he values 院組吐 v... 
Hint: Suppose 七he lifi←t迦ie value function is V, then it can be e沖ressed recursively 

as: 

V = U(C) + (3E[V’] , 

where V a且d V' E ﹛九九﹜．




