EE312 Macroeconomic Theory

Chapter 7
A Two-Period Model:
The Consumption-Savings Decision



State of your knowledge

* Behavioral responses implied by optimizing
decision problems.
* Taking into accountthose responses, we seek
to explain the movement of equilibrium.
» Effects of exogenous shocks
e All these have been analyzed under the static
framework.
* Single-period decision problem.



Intertemporal decision

 We are now moving toward an intertemporal
decision problem.

e Decision problems may take place at each point of
time in the future.

e Examples

 Consumer lives for longer than one-period; need to think
some plans for the future.

e A firm has business potential, but the profit will be realized
in the future.

* Firms may need some working capital for hiring labor.
* Government may be running deficit or surplus.



Intertemporal decision

* Question 1: How do we transfer resource over
time?
e Contract may be needed.
* Detailed characteristics of contract used

* Question 2: Uncertainty may involve.

* Future events are uncertain; many possible
outcomes can occur.

 Risk-sharing / insurance / Risk-management



The Circular Flow with financial sector

Factor incomes (wages, dividends)
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Goals of this chapter

* Understanding decision problems and resulting
behaviors under the intertemporal environment
with financial sector

* Two-period problem for households
* Firms’ problem will be discussed in the next chapter.

* Pure endowment with no uncertainty

* Equilibrium under credit economy



Agenda

 Two-period model set-up and optimality
conditions

* |Implications for behavioral responses of
consumption

* Credit market equilibrium



Two-Period Model

* The consumer makes intertemporal choice
between current consumption and future
consumption.

» Savings (lending) and dissaving (borrowing).
* The real interest rate is the relative price of future
consumption in terms of current consumption.

* Decisions to be affected by changes in the real

interest rate and in current and future
Incomes.



The Consumer

* Assume the consumer receives exogenous
iIncome.

 The consumer’s budget constraint:
e ¢ =current consumption goods;
* s =current savings;
e y=current real income;
* { =current Iump-sum taxes.

* The current disposable income (y - t) equals
current consumption plus savings (c + s).



The consumer’s budget constraint

C+S=Yy-Lt

* Assuming bonds directly traded in the credit
market.

e If s >0, the consumeris a lender.
e If s<0, the consumer is a borrower.
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 Assume one single real interest rate (r) for
borrowers and lenders.

* One unit of current consumption can be
exchanged for (1+r) units of future
consumption goods in the credit market.

* The relative price of future consumption in terms
of current consumption is 1/(1+r).
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Future budget constraint

* The consumer’s future budget constraint:
e ¢’ =future consumption;
e v’ =future income;

e t' = future taxes.

* |f s <0, the consumer pays the interest and
principal on loan.

c'=y —-t'+(1+7r)s



Lifetime budget constraint

c'=y -t'+(1+r)s
-yt
 (1+7)
butc+s=y-t

C+C_y +1 vyt
(1+7)
C+ ¢ =Y+ Y ol e t
(1+r) (1+r) (1+r)




 The PV of lifetime consumption equals PV of
lifetime income minus PV of lifetime taxes.

* The lifetime disposableincome is the same as
lifetime wealth (we)

+ y —1- t
(1+7) (1+7)
CI
-+ —
(1+7)
c'=—(0+r)c+we(l+r)

we =y

C

WE
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Consumer’s lifetime budget constraint

e E=endowment ¢
point. T
, < Lend
e Ifc=y—tandc' = =% N

\\'/
N\

y' -t), then s =0.

 Above E, the
consumer is a > Borrower
lender.

-t’

* Below E, a
borrower.




The Consumer’s Preferences

* A consumption bundle is a combination of
current and future consumption goods.

* Properties of consumer preferences:

 More is preferred to less.

* Diversity in the consumption bundle is preferred
(consumption smoothing).

e Current and future consumption goods are
normal goods.
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The consumer’s indifference
curves

* The ICs are c
downward-sloped
and convex.

* Slope=-MRS_ =
the marginal rate

of substitution of
c for ¢’ is falling.

Slope = -MRS_ -
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Consumer optimization

MRS, =1+

* The consumer is optimizing where the
marginal rate of substitution of c for ¢’ equals
the relative price of c in terms of c’.

* The willingness to trade off c for ¢’ equals the
market rate of trading c for c’.

* The optimal consumptionbundleis (c, c’) =
(c*, c’*).
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The consumer is a lender.

¢ AtA, (c, c)= ¢
(c*, c’*) and
c*< (y - t).

we(1+r)

e s=y—t—c*=
BD > 0.




The consumer is a borrower.

e AtA, c*>(y-t). ¢
e s=c*-y+t=
BD < 0.




Agenda

 Two-period model set-up and optimality
condition

* Implications for behavioral responses of
consumption

* Credit market equilibrium
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An Increase in current income

e Anincrease in currentincome results in an
increase in lifetime wealth.

* A pure positive income effect.
* The budget line shifts horizontally to the right.

yl tl
we =V, + —t—
1= 1+7r 1+7r
yl t!
we, =V, + —t—
2= Y2 1+7r 1+7r

Awe =we, —we, =Y, — Y,
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* Both current and future consumptions
increase (normal goods).

* The increase in c is smaller than the increase iny.
* savings increase; hence, ¢’ increases.

* The consumer prefers diversity in the
consumption bundle --- consumption smoothing.

AS = Ay — At —Ac
At =0;Ay > Ac
AS >0



Increase in current y for a lender.

e Bothcandc’ 1
increase (A to
B).

* Ac=c,c, <AY =
AD; As > 0. .

 So c’increases c'1
=c',C,, givenr
and t.

we2(1+r)

wel(1+r)




Consumption smoothing

* Aggregate consumptionis less variable than
GDP.

 Consumption of nondurables and services is
even less variable.

 Consumption of durables is more volatile.
e Durable consumption is more like investment.

e Returns of service flow from durable goods.
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Consumption smoothing in Thailand

Q-0-Q differenced 2>
RGDP seems to have been more volatile than RPC?
200 Make sense to conclude from the figure?
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Consumption smoothing in Thailand

%Q-0-Q = less obvious!

.12 Need some help from statistics.
SD-consumption = 0.008

os SD-RGDP =0.010
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Consumption smoothing in Thailand

%Y-0-Y
SD-consumption = 0.030 (3%)
1> SD-real gdp = 0.038 (3.8%)
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An increase in future income

* Anincrease in futureincome results in an
increase in lifetime wealth.

* The budget line shifts vertically to the top.

/ tl
we, =Y+ it
1+r 1+r
Y, t’
we, =Y+ —1-
> =Y 1+r 1+r
Y = Vi

Awe = we, —We, =
1+r
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* Future consumptionincreases, but by a lesser
amount than the increase in future income.

* savings decrease; current consumption increases.

* The increase in future income is smoothened into
increases in both future and current consumption.

AS = Ay — At —Ac
At =Ay =0;
SOAsS<0O;:Ac >0



Increase in future income

e Bothcandc’
increase (A to

we2(1+r)




Temporary and permanent
increases in income

* A permanentincreaseinincome has a larger
positive effect on lifetime wealth and current
income than a temporary increase.

* Milton Friedman’s ‘permanent income
hypothesis’: the level of current consumption
depends on the level of permanent income’.

* The consumer will tend to save most of the
temporary increase in income.
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Temporary versus permanent Ay

e HJ = effect of ¢
temporary
(one-period)
rise iny. :

* HK = effect of
permanentrise

Iny.




* Atemporaryincrease iny = HL: the budget
line shifts from AB to ED.

* The consumption bundle rises from H to J.

e Current consumption rises less than current

income; savings increase --- consumption
smoothing.

* A permanentincreaseiny =y,-y,=y,-y;: the
budget line shifts from AB to GF.
* ¥,y;= HL=Yy’,-y' ;= LM.
* The consumption bundle rises from H to K.

* Larger effect on current consumption: c,c;



Effect of a tax cut?

* The effect of the government’s tax cut on
consumption depends on whether the cut is
temporary or permanent.

* If temporary, the increase in consumption will be
small; most of the increased income is saved.

* If permanent, the increase in consumption will be
large.



An increase in the real interest rate

e 1/(1+r) is the relative price of future
consumption in terms of current consumption.
* The slope of the budget line is -(1+r).

* A change in the real interest rate causes the
budget line to rotate around the endowment
point.

* Changes in intertemporal decision between
current and future consumption goods.

* Analysis of the substitution effect and income
effect.



yl t!
we=y+—-—-t———
1+7r 1+7r

we(l+r)=(y-t)Q+r)+y -t

* The budget line rotates upwards as the real
interest rate increases.

* ‘we’ decreases (horizontal intercept).
 we(l+r) increases if r increases (vertical intercept).

* The endowment point (E) remains the same (no
change in the initial endowment of y - t, y’- t’).



The real interest rate rises.

* The increase in ¢
the real interest we,(1+r)
rate rotates the
budget line wey(L+r,)
upwards with
the same E.




The dual effects of a higher r

* Anincrease in the real interest rate (r) causesa
change in the relative price of current and future
consumptions.

* Future consumption becomes cheaper; current
consumption more expensive.

* Higher returns on savings for a lender; higher
borrowing cost for a borrower.

* Lender: cheaper future consumption.
* Borrower: more expensive current consumption.



Effect of higher r on the lender

e Future consumption becomes cheaperin
terms of current consumption.

* The substitution effect: more future consumption
for less current consumption.

* The income effect: given savings yield more future
income --- higher current and future
consumptions.

* Higher future consumption; unclear current

consumption and savings, giveny and y’.



The consumer is a lender

N
LF

Substitution Income
effect effect
\ 4 \ 4
cl P s(1+r) T c P T

\/

s?c?c M




An increase in r for a lender.

e AD = ¢
substitution
effect; lower c
for higher c'. F

* DB =income
effect; higherc  wei(1+n)
and c’.

* Net effect: higher
c’: unclearc.




Stronger substitution effect

e AD = substitution ¢
we,(1+r,)
effect; lower c.

* DB =income
effect; higher c. FIN

* AD > DB; net
lower c at c3,
assuming a
lender.

we,(1+r,)

A 11

I N
| : \

c2 c3cl G We, we,

C
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Effect of higher r on the borrower

e Current consumption becomes more
expensive in terms of future consumption.

* The substitution effect: more future consumption
and less current consumption.

* The income effect: loans for current consumption
become more expensive --- reduced current and
future consumptions.

* Current consumption decreases while savings

increase; unclear future consumption.



The consumer is a borrower

N
LF

Substitution Income
effect effect
\ 4 \ 4
cl P s(1+r) T cd ¢

\/

sT™cd c?




An increase in r for a borrower

n\

e AD = substitution
effect; lower c
and higher c’.

* DB =Income we,(1+r,)
effect; lower c
and c’.

we,(1+r,)

* Net effect: lower
c; unclear .
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Conclusions on effects of Ar

* A higher real interest rate (r) has an
intertemporal substitution effect.

* Future consumption is substituted for current
consumption --- savings increase.

* Positive income effect for lenders but negative
income effect for borrowers.

* No theoretical certainty that current

consumption will fall if the real interest rate
rises.



Behavioral responses

* Income: increase in consumption

 Temporary income (current or future): small
increase in consumption =2 smoothness

* Permanent income: large increase in consumption

* Tax rate 2 Net income = Permanent or
transitory!\

* Interest rate 2 depends!

e What do we know about Thailand,
empirically?



How well does the theory explain
the data?

* Another way to ask: does the consumption
behave according to the theoretical
predictions?

* To answer this, | estimated a simple
consumption function using the aggregate
(quarterly) data between 2001 and 2017.

* | used growth estimation; the estimated
parameters represent “elasticity”
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Thailand (aggregate) consumption
function

Dependent Variable: DILOG(RPC),0,4)
Method: Least Squares

Date: 03M16M8 Time: 00:18

Sample: 200101 201703

Included observations: 67

HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed

bandwidth = 4.0000)

Variable Coefficient =td. Error t-Statistic Prob.
Constant 0.010056 0.005742 1.751204 0.0847
4-quarter changeinrealborrowingcost -2 12E-05 1.234E-05 -1.588959 0.1170
Y-0-Y growth in disposableincome 0.644946 0.159053 4.054921 0.0001
F-squared 0.563797Y Mean dependentvar 0.035161
Adjusted RE-squared 0.550166 S.D. dependentvar 0.030145
S.E. of regression 0.020218 Akaike info criterion -4 920725
Sum squared resid 0.026162 Schwarz criterion -4 822008
Log likelinood 167.8443 Hannan-Quinn criter. -4 8831663
F-statistic 41.26037 Durbin-Watson stat 0.607639
Prob(F-statistic) 0.000000 Wald F-statistic 1277705

Prob(Wald F-statistic) 0.000021
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Implications

* Real Interest rate has a small effect on
consumption growth; statistically, it’s not
significant.

* Hard to tell the reason. It’s aggregate data.

* May be the heterogeneity have been already
washed out.

* Need to look at micro-level data; cohort analysis
* Household surveys data; take EE461.



Implications

e Sensitivity to the growth in disposable income
1s 0.64.

 Statistically significant! Good.
* The value seems higher than in the USA.

* Optimistic view: Permanent income rises!

* Pessimistic view (This is not fine): if most of the increase
in income represent a temporary increase, the effect
should have been smaller. (Excess sensitivity puzzle)

52



Agenda

 Two-period model set-up and optimality
condition

* |Implications for behavioral responses of
consumption

* Credit market equilibrium
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The government sector

G = current government purchase of goods.
G’= future government purchase of goods.
T = current taxes collected by the government.

* N = number of consumers, each paying the
current tax of t; so T = Nt.

T’=future taxes; and T’ = Nt

Government borrows by issuing bonds (B) at
the real interest rate of r.



Government’s current budget
constraint

Government spending is financed by taxes and
bond issue in each period.

Government’s current budget constraint:
G=T+BorG-T=B8B.
* B> 0 government is a borrower;

* B<0government is a lender.
Government’s future budget constraint:
G +(1+r)B=T’



Government present-value budget
constraint

* The present value of government purchases
must equal the present value of taxes.

G=T+B
G'+@Q+r)B=T'

(T'-G")
B 1+r

GI TI
1+r:T+1+r

B

then G+




Competitive equilibrium

 Consumers and government interactin the

credit market.
* Trading of future consumption goods for current
consumption goods through the interest rate.
e Equilibrium condition:
e Each consumer optimizes current and future
consumptions and savings, given .
 Government budget constraint holds.

e The credit market clears.



The credit market clears.

* Aggregate private savings (SP) equals
government borrowing (B) or SP = B.

* National savings is the sum of aggregate private
savings and government savings; S = SP + S8,

S=S"+S°
S?P=B;S"=-B
S=B-B=0



The income-expenditure identity

* The credit-market clearing implies that the
income-expenditure identity holds.

SP=Y-C-T
B=G-T
SP=B
Y-C-T=G-T
Y=C+G



The Ricardian Equivalence

* A changein current taxes with an equal and
opposite change in the present value of future
taxes has no effect on the real interest rate
and the consumption of individual consumers.

e Assume equilibrium in the credit market, given r.

e Current and future government spendings are
held constant.

 Consumers’ life-time budget constraint and
government’s present-value budget constraint.



Algebraic formulation

G+ S =T + !
1+r 1+r
G+ G = Nt + AL
1+r 1+r
t’ 1 G’
t+ = G+ eq.8.24
1+r N( 1+r) (e )
but c + ¢ =Y+ Y _t- t
1+r 1+r 1+r
CI yl 1 /
C+ =V+ — G+ eq.8.26
1+r Y 1+r N( 1+r) (e )



t+ : =1(G+
1+r N

C+—= =Y+ y —1(G+
1+r 1+r N

) (eq.8.24)

1+7r

’

) (eq.8.26)

1+r

 The changein current taxes (At) is matched by
-At/(1+r) so that equation 8.24 holds.

e Equation 8.26 remains unchanged, givenr(asy, Y,
G, G’ and N are the same).

e And Y = C + G; the credit market clears.

* No welfare change for consumers.



e But private and government savings do
change due to the different timings of taxes.

* A decrease in current taxes increases private
savings and reduces government savings by the
same amount (SP=Y-C-Tand S8=T - G).

* Consumers respond to a tax cut by increasing
private savings by the same amount.

* Private savings increase to pay for higher future
taxes.

* The consumption bundle remains the same.

e ASP = AB = AT so the credit market equilibrium
remains.
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A current tax cut for a borrower

e A currenttax cut ¢’
equals a future tax
Increase.

we(1+r)

e Lifetime wealth and
consumption bundle
(A) are the same.

* Only the endowment
point changes from
E1 to E2.




Unchanged credit market

* Private savings r
and government
borrowing
increase by the
same amount.

* Equilibriumris r*
the same.




A tax cut is not a free lunch!

* A current tax cut gives all consumers higher
current disposable income.

 But consumers must bear higher future taxes
by the same amount.

* No welfare gain for consumers!



Ricardian equivalence assumptions

* A tax change affects every consumer by the
same amount so that the present-value tax
burden is unchanged.

* If some consumers receive higher tax cuts, then

their lifetime wealth and consumption choices
(and the real interest rate) change.

e Future tax burdens may be shared unequally.

* Government can redistribute wealth among
income classes through tax policy!



* Government debt is paid off during the
lifetimes of current consumers.

* But the government can postpone debt payment
(and future taxes) to next generations.

* The old receive tax cuts and higher disposable
incomes; the young pay higher future taxes.

* The government can redistribute wealth
between generations!

* The effect of the social security programs.



 The taxis lump-sum.

* All taxes cause distortions in the relative prices
and consumption choices.

* Welfare loss is greater than tax revenues.

* Perfect credit markets: consumers can borrow
and lend as much at the same interest rate.
* But consumers have limits on borrowing.
* The borrowing rate is higher than the lending rate.
* Government borrows at a lower rate.

e Credit-constrained consumers benefit from a tax
cut.



