Dynamic General Equilibrium Model

. Benevolent Central Planner

Suppose that, at each time ¢, a representative economic “agent” chooses how

much to consume (¢;) and how much to save (k;).

The agent’s utility function is given by
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where $ € (0,1) denotes a discount factor.

Note that the agent does not derive utility from saving. Why, then, would
he save? Because savings today are used to produce stuff tomorrow via
the production function f (k;—1) = k7 ;. (Note: this production function is

Cobb-Douglas, where the labor input is normalized to 1.)

Therefore, the aggregate resource constraint at each time ¢ is given by
ct+ ke =k7 4

(Note: this is simply C'+ I + G =Y, without the G.)

Now consider a benevolent central planner, whose task is to maximize ) ,° Bine,

subject to ¢, + ky = k4.

We wish to find ¢; and k; that maximize the agent’s utility.

(Here’s how to solve. Ignore if you wish.)

L= Zﬁt {lnct+)\t (k??q — G — kt)}



£c = Bté - ﬁt)\t =0
Ly = BT Aokt = A =0

Combining these two, % = of

ilkf ~! which just says that the agent

ct
equates the marginal utility of consumption across all time periods
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Rewrite this as o = oLt

ct4+1 kt
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Rewrite this as * = o/ o kg

Noting that, according to the resource constraint, kf = c;41 + ki1, rewrite

. k
this as & = g a=the
Ct Ct+1

Now add & to both sides and get “f =1 4 o fetithen
+ ct Ctt1

Let 2z, = Ct;kt, rewrite as z; = 1 + 082441

Solve forward: z = 14+03 (1 + 0B (1 + B (---))) = 14+06+(cp)*+(c5)* +

And because o3 < 1, this simplies to z; = ﬁ

Substituting for z;, Ct;kt = ﬁ, which means that ¢; = (1 — o) (¢; + ki) =
(1 —oB) ki,

Plug this back into the aggregate resources constraint and get &} = o8k,

The solution is
¢ =(1—0oB)ki,
ki = ofBki_,
This means that, at each time ¢, the central planner should give (1 — o) of

the pie to the agent to consumer, and the planner should save of.



2. Circular Flow Problem
e But what if there is no central planner to divide the pie?
2.1. The Firm
e The firm maximizes profit, m = k{ ;| — rki—1
e Profits are maximized where
oki =1
2.2. The Consumer

e The consumer maximizes » .-, 3" In ¢, subject to the budget constraint ¢, +
ke = riky 1

L] ;C:Zﬂt{lnct+)\t(kg_l—Ct—kt)}
b ‘Cczﬁté_ﬁtAtZO
o L= BNy — BN =0

e Combine these two to get .- = ﬁcil

Tt41

2.3. Combine the Firm’s and Consumer’s solutions

1 1 o—1
o — = —
Ct O-B Ct+1 kt

e Same as the central planner’s problem!



