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& MRS between consumption today and tomorrow is equal to

discoveted marginal change in output torrow. I.e. At ontium, cost of

saving more today is equal to present value of bendt tomorrow

& bfofhigh consumption tomorrow be of higher output).
see page 54 of Professor Kuege's not.

Inta MRS: (+8l+-= =(1-a)Akentt
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~ MRS between leisure and consumption at t is equal to

marginal product of labor (i.e.
wage rate). I.e. aoptimum, cost

of working more today equals benefit (though it consumption today
612 of I output).

TVC: trix+h+x = 0

Or lim BtCFU/cAkE"n+0 + (1 - d)7hx =0

t - 8

- Terminal condition on capital stock.

Guarantees value (in terms of discounted marginal utility) of

Capital stock goes to zero as +- 8.

Ensures agent doesn't save "too much."
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While we often know that the quantities
converge totheir steady state values, a
Steady

↑

state occurs only when the initial conditions

Degie at the in steady state value (i.e. do = (*).
then all quantities will remain at their

steady state values forever.
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State variable: b

Control variablesC, e, n, k'
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Method 1: Plog 'back into value fractive to solve for a,:

Let(1 + (Pa)) =E
5= c+(Ba-"5) - (Ba)"o
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a = A"(1+(Ba)"r(o

=>a= AE + AE (Ba.)
"a

=>a"(1-Ap c) = At
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Method 2: Set policy was from FOC tENV equal:

ENV: fr = n1
(a.(Ak- k')

=

= AGO

(=Ak - x) =m
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=x =k(A - ()+)
Set gold) for FOC equal to this:

(Balloti =b(A - (E)-

Solve for a



Quickest & Method 3: Use FOC and ENU to directlyOptiol
·stain policy function. Then set equal
to FOCIENU policy function and solve for a

ENV: v(k) =A(Ak - x)
- 2

FOC: B(l) =

(Ax - x)
- a

Divide ENV by FOC:

V(K) =A

Br(k')

Use u(k) =a,b'-
2
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=vi(h
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=(b) =AB

=gn(x) =h =CAB)Ek

the policy rle is linear with slope (AB)*.

Set equal to ENU policy Nc:

&(AB)" = t(A - ()"

=>a."" (ABL"=a."VA-Alr



=>a."All-A"-B"r) = Alr

=>a."0 = Alo
A(1 - AEB)

= AYo-1
11- AEB"r)

= a."0 = AE
1A Blo

a = (,Api)
which is the same as earlier.
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If agent never consumes; then k+= Atko At
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What if never saves?
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-Sat, 0,0,0,... 3

then for all other feasible paths, betCO, Atko), so that

Btv(kx) - 0 for all feasible paths.
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F(dx,d++) =u.(w + (1 -d)d+ - dz +1) + uz(d+)3st-
increasing

-

max u.(c) + Uz(dt)
Ct

St. &+dtx - (1 -d)d+ + w

(t =0

dt, dtx fixed

↑(d t) =Ed+xt D(d++ t(0,w + x1 -v)d+ 7

x =D = (0.8); [wodedCCNFon
or D =(0, + y]

=
Mask 1B+ F(d+,d++1)
kdz + 13+E0

st. dtxtNCdt) Ot=O
dot D give

· EBtFLdx,dtH) exists v feasible paths since Bt(0.1 and
Fis guaranted to be bounded ↓cow (since F continuous).

-
see pg. 69 of SLP. n.as continuous

=c AU.2 satisfied

· P(dz) nonewntyEdt since always can chose dtH =0:

w + C1-d)d+cO rdttD
=>C0, w+(l-d)d+] non-empty

=>AU. satisfied ↓ d+ tD



6) (5 pts ( F(d,d')

v(d) =max(ud')+ u2(d) + Bu(d1)]
d't P(d)

↑ satisfies FE since AU.and AU,2

are satisfied =>There 4.2 holds.



c) (10 points) Want Theorem 4.6 to hold

Need Add: F bounded and continuous, and BEC,
convers set of IR, and

↑
is non-empty, compact valued and continuous.

Ia) D =C0, 8), no more assumptions
needed.

1)U, and he continuous => F continuous

ii)U, and us bounded aboveand below

since continuous or compact set D
=>F bounded

iii) BECO,l) by assumption

We needed 5 t(0, 1] for a= ↓exist.

Clearly D-IR and corres. And i noxepty, compact, continuous
m

w+ (1 -d)d>8

If b)D =[0, +x), need assumption to ensure F bounded:

1) a, and he continuous => F continuous

ii) Assume a, and he bounded above; already
bounded below since continuous

or [0, + y)
=>F bounded

- I.e. U., UI have horizontaliii) BECO,K by assumption asymptote

Clearly D-IR and correc. And T noscipty, ~ rpact, continuous.
m

w + (1 -f)d - 0

Note wsO is a constant. You do not have

to make assumptions about a production function.



c) (10 pts) Want Theorem UI to hold.

Need A4.3-AU.Y- Same assumptions as (6)
theoven 4.8

AU.7: F strictly concave 3 Holds
=>vSt.AU.8: T is convert Concave

*4.9: F is continuously differentiable

Add i) U, and 42 strictly concave
=> F strictly concave

ii) a, and he continuously diff F continuously diff
Didn't

need to

prove this
S ↑
is also clearly correct. Take d,dztD:

anddtCO, w+ (1 -d(d,] d't(0,w + (1 -d)dz]
=7 8Oid;' OiW+(1-d) diO; for i+ 91, 23; 01+0z = 1; 8iE(0,2]

=>O: Od,' + Ol' = w + (1 - d) (Odi + Ocdz)
=3

8.d.'+ Ocdc't M(0,di + fidz)

FOC: n'lw+(1 -dd- d') = Bv'd')

ENV: v(d) =(1 - d) v.(w + (1 -old - d') + ui(d)



e) (10 pts) Proof by contradiction.

suppose di>dz but g(d) g(dz)

w+(1 - old - g(d) > w + x1 -ddz - g(dz)
since died and -g(d)?-gide) and OtCO, 1].

a.(w + (1 - old -g(d,)) - ui(w + (1 -d)dz - g(dz)

by st. concavity of U. = U strictly decreasing.

BU'(gld.)) <BU'(g(dz) from FOC

g(d) - g(dz) by stayof V.
Theorem U.8

Contradiction. Assumed g(d)g(dz) but showed g(d,<<gIdz).

Thus policy function for dorable goods is strictly increasing


