INFINITE-PERIOD ECONOMY

FEBRUARY 25, 2009

Introduction

BAsics

a Modern workhorse macroeconomic models feature an infinite
number of periods
a A more realistic (?) view of time

a Especially useful for thinking about asset accumulation and asset
pricing
a The intersection of modern macro theory and modern finance theory

a Here, assume just one real asset — opening up the “black box”

a Call it a “stock” — i.e., a share in the S&P 500
a (In Chapter 14, two nominal assets: bonds and money)

a Index time periods by arbitrary indexes t, t+1, t+2, etc.

a Important: all of our analysis will be conducted from the perspective
of the very beginning of period t...
a ...so an “infinite future” (period t+1, period, t+2, period t+3, ...) for

which to save
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a Timeline of events
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Introduction

BAsics

a Timeline of events

a Notation
Q And so on for period t+2, t+3, etc...

ai.q Economic events during

ol

p -
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Macro Fundamentals

SUBJECTIVE DISCOUNT FACTOR

a Infinite number of periods a more serious view of time
a Impatience potentially an issue when taking a serious view of time
a Individuals (i.e., consumers) are impatient

a All else equal, would rather have outcome X today than identical
outcome X at some future date

Qa An introspective statement about the world

Qa An empirical statement about the world

a Subjective discount factor
Qa A simple model of consumer impatience
Q B (a number between zero and one) measures impatience
Qa The lower is B, the less does individual value future utility
a Simple assumption about how “impatience” builds up over time
Q Multiplicatively: i.e., discount one period ahead by B, discount two periods
ahead by B2, discount three periods ahead by B3, etc.
Q Do individuals’ impatience really build up over time in this way?...limited
empirical evidence so really don’t know...
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Model Structure

uTiLiTty

a Preferences v(¢;, €1, €, -..) With all the “usual properties™
a Lifetime utility function
Q Strictly increasing in €, €., C;1o €3y -
Q Diminishing marginal utility in ¢, €., C;.» Cp 5, ...

V(Ct:Cer1:CrrzrCrrar -+ V(€4:Cts1:CrazCraar )

Cl Ct+1

a Lifetime utility function additively-separable across time (a
simplifying assumption), starting at time t

V(cl’cl+1’cl+2’cl+3"") = u(cl) +ﬂu(clfl)+ﬂ2u(cl+2)+ﬂ3u(c[+3) +eo

[} Utility side of infinite-period model no different than Chapter 1
model — except no longer possible to represent graphically...
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Model Structure

BUDGET CONSTRAINT(S)

a Suppose again Y "falls from the sky”
a Y, in period t, Y, in period t+1, Y, in period t+2, etc.

a Need infinite budget constraints to describe economic
opportunities and possibilities
a One for each period
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Model Structure

BUDGET CONSTRAINT(S)

a Suppose again Y "falls from the sky”
a Y. in period t, Y., in period t+1, Y, , in period t+2, etc.

a Need infinite budget constraints to describe economic
opportunities and possibilities
a One for each period
a Period-t budget constraint

Re +Sa =Y, +Sa_,+Da,
Total expenditure in period t: Total income in period t: period-t Y
period-t consumption + wealth + income from stock-holdings
to carry into period t+1 carried into period t (has value S,
and pays dividend D,)
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Model Structure

BUDGET CONSTRAINT(S)

a Suppose again Y "falls from the sky”
a Y, in period t, Y, in period t+1, Y, in period t+2, etc.

a Need infinite budget constraints to describe economic
opportunities and possibilities
a One for each period
a Period-t budget constraint

Re +Sa =Y +Sa_,+Da.,

Total expenditure in period t: Total income in period t: period-t Y
period-t consumption + wealth + income from stock-holdings
to carry into period t+1 carried into period t (has value S,

and pays dividend D,)
a Period t+1 budget constraint
RiiCia + Spadg =Yer + S8 + Dy,

Total expenditure in period £+1: Total income in period t+1: period-

period-t+1 consumption + t+1 Y + income from stock-

wealth to carry into period t+2 holdings carried into period t+1
(has value S,, ; and pays dividend
Dt*l)

February 25, 2009 10




Model Structure

BUDGET CONSTRAINT(S)

a Suppose again Y "falls from the sky”
a Y. in period t, Y., in period t+1, Y, , in period t+2, etc.
a Need infinite budget constraints to describe economic

opportunities and possibilities

Dividend income

a One for each period ﬁz:llggst ?:rfllgsv) ?Igw;g period t (a
a Period-t budget constraint A i
—> —
Plcl + St (a( - a‘l—l) = Yt + Dtal—l

can rewrite as

Re +Sa =Y, +Sa_,+Da,

Total expenditure in period t:
period-t consumption + wealth
to carry into period t+1

Total income in period t: period-t Y
+ income from stock-holdings
carried into period t (has value S,

Savings during
period t+1 (a

Dividend income
during period t+1

and pays dividend D,) flow) (a flow)
O  Period t+1 budget constraint A !
PiaCia + Sty =Yy 5008 +Dyd < R,C+S5,:(8,—3) =Y, + Duia
N ) / can rewrite as
Total expenditure in period +1: Total income in period t+1: period-
period-t+1 consumption + t+1 Y + income from stock-
wealth to carry into period t+2 holdings carried into period t+1
(has value S, ; and pays dividend
D;.1)
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Model Structure

BUDGET CONSTRAINT(S)

a Suppose again Y "falls from the sky”
a Y, in period t, Y, in period t+1, Y, in period t+2, etc.
a Need infinite budget constraints to describe economic

opportunities and possibilities
a One for each period
a Period-t budget constraint

Savings during

— R e —
Ptct + Sla1 - Yt + Slat—l + Dla(—l
can rewrite as
Total expenditure in period t:
period-t consumption + wealth
to carry into period t+1

Total income in period t: period-t Y
+ income from stock-holdings
carried into period t (has value S,

Savings during
period t+1 (a

and pays dividend D,) flow)
a Period t+1 budget constraint —
RiCus+Suidy =Y + S +Dd «——— R, +S,(a,-2)
M Y can rewrite as

Total expenditure in period £+1:

Total income in period t+1: period-
period-t+1 consumption +

t+1 Y + income from stock-

period t (a flow)

Dividend income
during period t (a
flow

.

Re +S(a, —a,) =Y, +Da_,

Dividend income
during period t+1
(a flow)

|

Y(+1 + D[+1a[

wealth to carry into period t+2 holdings carried into period t+1
(has value S,, ; and pays dividend

Dt‘l)

And identical-looking budget
constraints for t+2, t+3, t+4, etc...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Sequential formulation highlights the role of stock holdings (a;)
between period t and period t+1
a Accords better with the explicit timing of economic events than the
lifetime approach...
Qa ...but yields the same result
Qa Advantage: allows us to think about interaction between asset prices

and macroeconomic events (intersection of finance theory and macro
theory)
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Sequential formulation highlights the role of stock holdings (a;)
between period t and period t+1

a Accords better with the explicit timing of economic events than the
lifetime approach...

a ...but yields the same result

a Advantage: allows us to think about interaction between asset prices
and macroeconomic events (intersection of finance theory and macro
theory)

Apply Lagrange tools to consumption-savings optimization
Objective function: v(¢;, €1, Cpin s --.)

Constraints:

a Period-t budget constraint: Y +Sa_,+Da_ -PRc-Sa =0

Q Period-t+1 budget constraint: Y., +S,,a +D.a -P,C,, -S4, =0

] Period-t+2 budget constraint: Y, +S,,,8,; + Dy 8, — R..C., =S8, =0
a etc...

0ooo
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Sequential formulation highlights the role of stock holdings (a;)
between period t and period t+1

a Accords better with the explicit timing of economic events than the
lifetime approach...

Qa ...but yields the same result

Qa Advantage: allows us to think about interaction between asset prices
and macroeconomic events (intersection of finance theory and macro
theory)

a Apply Lagrange tools to consumption-savings optimization
] Objective function: v(c, Cpyq, Cpin s o)
a Constraints:

a Period-t budget constraint: Y. +Sa_,+Da_-Rc-Sa =0
Period-t+1 budget constraint: Y., +S,,a +D.a -P, ., —-S,a, =0

Period-t+2 budget constraint: Y,,,+S5,8.;+ Dy, — P50, —Si.,8., =0
etc...

INFINITE a
constraints a
a

a Sequential Lagrange formulation requires infinite multipliers
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

u(c,) +Bu(C.y) + AU(C,) + Au(C,s) + .. First the lifetime utility function....
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

u(e) + Bu(C,y) + BU(C,,) + Au(Cs) + . First the lifetime utility function....

+ﬂ.t [YI + (SI + Dl)a(—l — P!C! — Slal] ...then the period t constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

u(c,) + Bu(c,.,) + ﬁZU (C.,)+ ,B3U (Ca)+ oo First the lifetime utility function....

+/’L[ [Yt =+ (SI =+ Dt)at—l — RCI — Stat] ...then the period t constraint...

+ﬂﬂt+l [YHl + (SHl + Dl+1)at - Pl+10(+1 - St+1aK+1] ...then the period t+1 constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

u(c‘) + ﬂu (Cnl) + ﬁzu (CHZ) + /}3u (Ct+3) +... First the lifetime utility function....
+/11 [Y‘ + (St + Dt)c’:l.F1 - F"Cl - 5131] ...then the period t constraint...
+ﬂﬂ1+1 [Yt+1 + (SH1 + Dl+1)a( - Pl+1Ct+l - St+1a(+1] ...then the period t+1 constraint...
+ﬂzﬂt+z [Yuz + (Sp,z + Dt+2)a(+1 - Pt+20t+2 - staHz] ...then the period t+2 constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

u(e,) + Bu(c,,) + Bulc,,) + Bu(C.q) +-.. First the lifetime utility function....
+A4[Y, +(S,+D)a_ —Pc, -S.a ] ..then the period ¢ constraint...
+fA [YHl +(Sy: +Dyy)a — PG — S:+1ax+1] ...then the period £+1 constraint...
+B° 2,5 [Yeoo + (Ste2 + Do) = PusCis = SiioBiia]  then the period £+2 constraint...
+ﬁ3ﬂ1+3 [Yna +(St3+ Dig)ar, = RuaCs — Susana] --then the period £+3 constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

UG+ PU(Gn) + FUG )+ FU(G D e ene ety o
+A4[Y, +(S,+D)a_ —Pc,-S.a ]
+PAa [Ym +(S+ Dup)a = RuiCiy = Siadiy
+B° 22 Yoo + (Siia + Dyi2) s = RoaCis = Sipo
+8° 23 Yius + (Sius + Dug)a, = PiCius = Siisius]

-I@ Infinite number of terms

...then the period t constraint...

...then the period t+1 constraint...

] ...then the period t+2 constraint...

...then the period t+3 constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

7B“fgigsr7‘fglitor 5 u(c) + pu(c,,,) + ﬁzu(cw) + A (Cua) @ First the lifetime utility function....
Itiplies both

;Efutrls Lljetislit;,m +/1t [Yt + (SI + Dt)at—l - P!cl - Stat]

future budget

constraints +ﬂ/11+1 [Y(+1 + (Sm + D1+1)at - Pl+lct+1 - Smam

Everything (utility 2
and income) about +ﬂ ﬂnz [Y1+2 + (Snz + Duz)am - Pt+zct+2 - Suzan

the future is

3
discounted + /”1+3 [Yus + (Sus + Dt+3)at+2 - Puscus - Susaus]
-0@ Infinite number of terms

...then the period t constraint...
...then the period t+1 constraint...

] ...then the period t+2 constraint...

...then the period £+3 constraint...
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

2 3 ; i ;
IIDI\I/ISZESItAfNa'(I;wr 5 U(C‘) + ﬂu (Cnl) + ﬂ u(CHZ) + ﬂ u(cna) @ First the lifetime utility function....
;E':Ltr'epli.etis“?yo—t:ii +;{t [Y‘ + (St + Dt)a‘l—l - RC[ - 5131] ...then the period t constraint...

future budget

constraints +ﬁﬂt+1 [Ym + (Sm + Dl+1)a( - Pmcm - St+lal+l

Everything (utility 2
and income) about +ﬁ /‘IHZ [YHZ + (St+2 + Dt+2)a(+1 - Pt+20t+2 - Sl+2at+

the future is

A 3
discounted B Ahs [Yt+3 +(Sis+ Dusdan, = RusCus — Sl+3a(+3]
-I@ Infinite number of terms

...then the period t+1 constraint...

] ...then the period t+2 constraint...

...then the period t+3 constraint...

a Step 2: Compute FOCs with respect to ¢, a;, €1, @141+ Cra2s ---
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

IMPORTANT: U(C‘) + ﬁu (Cl+1) + ﬁzu(cuz) + ,BSU (c!+3) @ First the lifetime utility function....

Discount factor B

multiplies both _ _
future utility and +AI [Yl + (SI + Dl)a(—l P!cl Slat]
future budget

constraints +ﬂ/11+1 [Y(+1 + (Sm + D1+1)at - Pl+lct+1 - Smam

Everything (utility 2
and income) about +ﬂ ﬂnz [Y1+2 + (Snz + Duz)am - Pt+zct+2 - Suzan

the future is

3
discounted + /”1+3 [YH3 + (Sus + Dt+3)at+2 - Puscus - SI+3at+3]
-0@ Infinite number of terms

a Step 2: Compute FOCs with respect to ¢;, a;, Ciyq, @41, Craos -

...then the period t constraint...

...then the period t+1 constraint...

] ...then the period t+2 constraint...

...then the period £+3 constraint...

with respect to ¢;:

with respect to a,:

with respect to €, 4:
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Infinite-Period Model: Sequential Formulation

LAGRANGE ANALYSIS: SEQUENTIAL APPROACH

a Step 1: Construct Lagrange function (starting from t)

2 3 i ili i
IIDI\i/ISi(SSItAfNa'(I;wr 5 U(C‘) + ﬂu (Cnl) + ﬂ u(CHZ) + ﬂ u(cna) @ First the lifetime utility function....
;Eﬂntrlepllzetish?yo_t:ﬁi +;{t [Y‘ + (St + Dt)a‘l—l - RC[ - 5131] ...then the period t constraint...

future budget

constraints +ﬁﬂt+1 [Ym + (Sm + Dl+1)a( - Pmcm - St+1at+1

Everything (utility 2
and income) about +ﬁ /11+2 [YHZ + (St+2 + Dt+2)a(+1 - Pt+20t+2 - Sl+2at+

the future is

A 3
discounted B Ahs [Yt+3 +(Sis+ Dusdan, = RusCus — Sl+3a(+3]
-I@ Infinite number of terms

...then the period t+1 constraint...

...then the period t+2 constraint...

...then the period t+3 constraint...

a Step 2: Compute FOCs with respect to ¢, a;, €1, @141+ Cra2s ---

with respect to c;: u'(c)-A4R =0 Equation 1
Identical
except for i . — :
timep with respect to a,: —ﬂ‘SI +ﬂﬂ_m(5Hl + Dt+1) =0 Equation 2
subscripts
with respect to €, : /ﬂé(cm) -pA,P.=0 Equation 3
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Finance Fundamentals

THE BASICS OF ASSET PRICING

ui(e) - 4R =0
_/1151 + ﬁﬂHl(SHl + D1+1) =0
u'(C.y)—4,R., =0

ﬂﬁ*l](sl+l+ol+1)

] Equation 2 > S, =(

Equation 1
Equation 2

Equation 3

‘ BASIC ASSET-PRICING EQUATION

February 25, 2009
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Finance Fundamentals

THE BASICS OF ASSET PRICING

u(e)~ 4R =0
7’115t + /M-M(Sm + Dt+1) =0
u I(cHl) ~4uRa=0

S = [ ﬁj:vl } (Sea+ D)

Period-t stock _ Pricing = Future
price kernel return

Two components:

a Equation 2 >

Equation 1
Equation 2

Equation 3

‘ BASIC ASSET-PRICING EQUATION

1. Future price of stock
2. Future dividend payment

February 25, 2009
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Finance Fundamentals

THE BASICS OF ASSET PRICING

u l(C‘) - /‘LIP! =0 Equation 1
—/115I + ﬁZM(SHl + Dl+1) =0 Equation 2
u I(cldrl) _ﬂhlpwl = 0 Equation 3
. _[ Bha
a Equation 2 > S, = A (S..; +Dy,y) ‘ BASIC ASSET-PRICING EQUATION
Period-t stock _ Pricing _  Future
price kernel return

Two components:
1. Future price of stock
2. Future dividend payment

a Much of finance theory concerned with pricing kernel
a Theoretical properties
a Empirical models of kernels

a Pricing kernel where macro theory and finance theory intersect
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Finance Fundamentals

THE BASICS OF ASSET PRICING

u I(ct) - /1tP‘ = 0 Equation 1
7ﬂtst + ﬂﬁ1+1(st+l + D‘ﬂ) = 0 Equation 2
u I(cHl) - ﬂ1+1Pt+1 =0 Equation 3
a Equation 2 2> S = [ 52-1}@”1 +Dy,) ‘ BASIC ASSET-PRICING EQUATION
Period-t stock _ Pricing X Future
price kernel return

Two components:
1. Future price of stock
2. Future dividend payment
a Much of finance theory concerned with pricing kernel
Qa Theoretical properties
a Empirical models of kernels

a Pricing kernel where macro theory and finance theory intersect
Q Solve equations 1 and 3 for A,and A,
a Insert in asset-pricing equation
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15



Macro-Finance Connections

MACROECONOMIC EVENTS AFFECT ASSET PRICES

S, = [Mj (SHl + D1+1)[£]
u I(Ct) Pt+1

a Consumption across time (c; and ¢;,,) affects stock prices

a Fluctuations over time in aggregate consumption impact S,

February 25, 2009 31

MACROECONOMIC EVENTS AFFECT ASSET PRICES

s, = [—ﬁ . '(c‘*l’j(sm " D.ﬂ)[i]
u '(Ct) Pl+1

Using definition of inflation: 1+n,., =P, , / P,

S = [ﬁu I(CM)}(Stﬂ + Dl+l)[ : J
u'(c,) 1+ 7,

a Consumption across time (c¢; and ¢;, ) affects stock prices
a Fluctuations over time in aggregate consumption impact S,
a Inflation affects stock prices

a Fluctuations over time in inflation impact S,
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Macro-Finance Connections

MACROECONOMIC EVENTS AFFECT ASSET PRICES

s (A€ s L p R
t 0 ( t+1 + I+1)
u (ct) Pt+1
Using definition of inflation: 1+m.., =P, , / P,

{25 o)
u'c,) 1+ 7,

a Consumption across time (c; and ¢;,,) affects stock prices
a Fluctuations over time in aggregate consumption impact S,

a Inflation affects stock prices
a Fluctuations over time in inflation impact S,

a Wall Street Journal page Al, Feb. 21, 2008:
“Stocks [prices] fell on the [higher-than-expected] inflation reading.”

Interpretation: Increase in i, (which typically would also be associated with increase in
n..,) led to fall in S,
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Macro-Finance Connections

MACROECONOMIC EVENTS AFFECT ASSET PRICES

S = [ oG, j (Sea+ D) [i]
u '(Ct) Pl+1

Using definition of inflation: 1+n,., =P, , / P,

1
S..+D, —
}( t+1 l+1) [l‘F ”HlJ

a Consumption across time (c¢; and ¢;, ) affects stock prices
a Fluctuations over time in aggregate consumption impact S,

u'(c

5= [/)’u:(q;)

a Inflation affects stock prices
a Fluctuations over time in inflation impact S,

a Wall Street Journal page Al, Oct. 2, 2008:
“Stock prices fell on fears of short-run weakness in the economy.”

Interpretation: A decrease in ¢, (induced by the “credit crunch™) makes stocks right now
(i.e., in period t) a less attractive asset — demand for it falls, hence its price (S;) falls.
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Macro-Finance Connections

MACROECONOMIC EVENTS AFFECT ASSET PRICES

u'(c P
N ICR PPN
t f t+1 t+1 P
u (Ct) t+l
Using definition of inflation: 1+m.., =P, , / P,

{25 o)
u'c,) 1+ 7,

a Consumption across time (c; and ¢;,,) affects stock prices
a Fluctuations over time in aggregate consumption impact S,

a Inflation affects stock prices
a Fluctuations over time in inflation impact S,

a ANY factor (monetary policy, fiscal policy, globalization, etc.) that
affects inflation and GDP in principle impacts stock/asset markets

a Direction of causality?...
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Macro-Finance Connections

MACROECONOMIC EVENTS AFFECT ASSET PRICES

s, =[—/” . "c‘*l’j(sm " D.ﬂ)[i]
0 R

t+1

Using definition of inflation: 1+n,., =P, , / P,

S = pu'(c,.,) (Ses+D.) 1 VIEW AS A CONSUMPTION-SAVINGS
' u'(c,) w1 147, ) OPTIMALITY CONDITION

a Consumption across time (c¢; and ¢;, ) affects stock prices
a Fluctuations over time in aggregate consumption impact S,

a Inflation affects stock prices
a Fluctuations over time in inflation impact S,

a ANY factor (monetary policy, fiscal policy, globalization, etc.) that
affects inflation and GDP in principle impacts stock/asset markets

a Direction of causality?...
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Consumption-Savings View

CONSUMER OPTIMIZATION

s [P s L p R
t ' ( s 1+1)
u (ct) Pt+1
Move u’(c,) and Bu’(c,, ;) terms to left-hand-side,
and S, to right-hand-side

u'c) _(Swu+Dy 1
ﬁu I(cH»l) N S( 1+ 7[‘+1
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Consumption-Savings View

CONSUMER OPTIMIZATION

s, = [—ﬁ . '(c‘*l’](sm " D.ﬂ)[i]
0 R

t+1

Move u’(c,) and Bu’(c,,,) terms to left-hand-side,
and S, to right-hand-side

u'c) _(Swu+Du ) 1
puc,) | S L7,
\_Y_/ %/—/

MRS between period t Some sort of price ratio...
consumption and

—* period t+1
consumption

i.e., ratio of
marginal
utilities
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Consumption-Savings View

CONSUMER OPTIMIZATION

s [P s L p R
t ' ( s 1+1)
u (ct) Pt+1
Move u’(c,) and Bu’(c,, ;) terms to left-hand-side,
and S, to right-hand-side

u'e) :(Sx+1+D\+lj[ 1 ] CONSUMPTION-SAVINGS
pu'c,,) S, 1+ 7, OPTIMALITY CONDITION

%(_/%/—/

i.e. ratio of MRS between period t | Analogy with Chapters 3 & 4: | «— Recall real interest
T consumption and must be (1+ry) rate is a price
marginal ____, N
o period t+1
utilities N
consumption
February 25, 2009 39

Consumption-Savings View

CONSUMER OPTIMIZATION

S = [ oG, j (Sea+ D) [i]
u'(c) R

t+1

and S, to right-hand-side

u'(c,) _[St+1+Dl+1]( 1 j CONSUMPTION-SAVINGS

l Move u’(c,) and Bu’(c,,,) terms to left-hand-side,

" - OPTIMALITY CONDITION
pu (C|+1) St 1+ T
B N MRS between period t | Analogy with Chapters 3 & 4: | ¢« Recall real interest
i.e., ratio of : . N
marginal consumption and must be (1+ry) rate is a price

> period t+1

utilities "
consumption

a Recover Chapter 3 & 4 model by settingt=1and =1
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Consumption-Savings View

CONSUMER OPTIMIZATION

S, = [Mj (SHl + D1+1)[£]
u I(Ct) Pt+1

Move u’(c,) and Bu’(c,, ;) terms to left-hand-side,
and S, to right-hand-side

U'(C|) _(S&+1+Dl+1j[ 1 j CONSUMPTION-SAVINGS

pu'c,,) S, 1+ 7, OPTIMALITY CONDITION
—

MRS between period t
consumption and
period t+1
consumption

i.e., ratio of

marginal ____,
utilities

Analogy with Chapters 3 & 4:

<+—— Recall real interest
must be (1+ry)

rate is a price

a Recover Chapter 3 & 4 model by settingt=1and =1

a Infinite-period model is sequence of overlapping two-period
models
[ optimal choice between C3 optimal choice between €4 optimal choice between
pland p2 p2 and p3 p3 and p4
/ / etc.
slope = -(1+r,) slope = -(1+r,)—+—» slope = -(1+ry)—+—»
_
C, Cs
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A LONG-RUN THEORY OF MACRO
a

Consumption-savings optimality condition at the heart of modern
macro models

a Emphasize the dynamic nature of aggregate economic events

a Foundation for understanding the periodic ups and downs (“business
cycles™) of the economy

a (Chapter 13: business cycle models)
u'e) _

puc,,)
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A LONG-RUN THEORY OF MACRO

a Consumption-savings optimality condition at the heart of modern
macro models
a Emphasize the dynamic nature of aggregate economic events
Qa Foundation for understanding the periodic ups and downs (“business
cycles™) of the economy
Qa (Chapter 13: business cycle models)
u'(c
© .,
ﬁU (CHI)
NEXT: Impose “steady state”
and examine long-run
relationship between interest
rates and consumer impatience
1
E =1+r

February 25, 2009 43

22



