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Lecture — 09
Two Period Model IV
Let us start. Welcome back, we are going to discuss further extensions of the two period model.
And we just covered certain dimensions like what happens when we superimposed the
conditions. So comparative statics that we discussed with regard to the current period and future

period and then we also had discussion on how we can derive the consumption function.

And now, we will be moving to a scenario where we are introducing the interest rate. We also
discuss about temporary and permanent income. So, now we will be talking about the interest
rate scenarios.
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An Increase in the Real Interest Rate

=
=

=
E
2
g
S
o
e
2
s
-

¢ = Current Consumption

Figure: An Increase in the Real Interest Rate
Source: Williamson, D.S. (2018), Macroeconomics, 6th Edition. Chapter 9
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Temporary Versus Permanent Increases in Income
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Figure: Temporary Versus Permanent Increases in Income
Source: Williamson, D.S. (2018), Macroeconomics, 6th Edition. Chapter 9
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So, here if you can see, the budget line is shifting, almost parallely. So, it is parallel shift, which
means that slope of the budget line does not change. So, once | am seeing the slope of the
budget line does not change. What is it? - (1 + 7). So, once | am saying that the slope of this
budget line does not change, it means that there is not much impact on the current future period

consumption. But now, since - (1 + ;) is the slope.

But if there will be any change in the interest rate, this will be reflected in your current and
future period consumption. What does it mean? So, you can see that at point E, the budget line
pivots. Pivot means that if you have the increase in real interest rate, your endowment is going
to come down in the current period and you try to get more in the future. What it means here
that if the rate of interest is going to be higher.

You try to save more in the current period itself. Your current consumption may be lower, and
it tends to be lower, and your future consumption will be higher. Because whatever you save
here, it is going to transform by 1+r.

So, once it pivots, it means that here, you are going to save this much amount compared to the
previous position. And this amount is being transferred to your future which also means that
the banks are offering you a higher rate of interest. What it leads to? It means that you should

go for more saving, and then you can earn better interest in the future.

And then you can have better consumption not in the current period but in the future period.

So, this is what, it means here. That once I go for extension of this, then I have this extension,



so here you are losing, here you are getting rewarded. You can see that this shift is smaller, and

then here you have the larger shift. Here you are moving up that also adds 1 + r dimension.

Here the slope of this budget line is different than this slope of the budget line here it is more
steeper. If you are thinking about increasing the real rate of interest, then your budget
constraints slope is also going to change and it is going to be steeper. Here this is what steeper
implies. So, where you are pivoting? On your endowment point, so it pivots around the
endowment point.

(Refer Slide Time: 04:09)

An Increase in the Market Real Interest Rate For a
Lender

An increase in the market real interest rate decreases the
relative price of future consumption goods in terms of current
consumption goods — this has income and substitution effects for
the consumer.

)
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So, this is what it is. An increase in the market real interest rate for a lender and increasing the
market real interest rate decreases the relative price of future consumption in terms of current
consumer. What this lender will be thinking about? One thing is for sure this lender would go
for lending when the rate of interest increases. But how much and whether the current

consumption will increase, decrease or the future consumption is going to increase?

And this is partly because of the rate of substitution that he is going to find here, and the
substitution effect will be dominant and the income effect also have the same. So, this is the
income and substitution effect for the consumption. Now once | am talking about the rate of
interest change, and then we have the pivoting of budget line, then we have the dimensions

whether the income effect will override on the substitution effect.

Although the substitution effect will be overriding on the income effect, these two dimensions
are important to understand. So, here it is.
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Figure: An Increase in the Real Interest Rate
Source: Williamson, D.S. (2018), Macroeconomics, 6th Edition. Chapter 9
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An increase in the real interest rate that we have, let us deal with this scenario. This is for the
lending scenario. So, here it is that in both the periods, here he was at A now. Because of this
the budget line, because real interest rate increase, there is a pivot. Pivot in the sense that now
the budget line was original this it pivot to this line. Now, it is this line moving from we; and

we,.

Now, it is certainly clear that his future consumption is going to increase because now, he can
see the income effect happening here. And now, how the income effect looks like, so, this
amount is being saved already. This amount is being transferred to future because this was the
original endowment after the rate of interest this is the scenario that you have. So, this is the

original endowment and this is the future endowment.

So, here we have the rate of increase in saving. So, once we have the saving increasing this
will have impact here. Now, from A to B it is clear that whatever he is saving, this is being
transferred to the future consumption from A to B. But, we are not still sure that how much he
is having the substitution effect dominant. So, we just want to make sure that if I just take out

the extra income that he is going to get because of the rate of interest increase.

So, how does it look like if I tried to bring him on the original budget line. For, that | draw a
budget line parallel to this. So, | have the budget parallel to this, which have same slope like
this. We also have to assume that both are the normal goods. Now, here at point D, let us talk

about point D.



At point D what is happening, here we are seeing that the current consumption is declining, but
future consumption is increasing. So, which means that compared to original even after
adjusting with income. This representative consumer is going to have more of the future
consumption less of the current consumption. So, the substitution effect is the movement from
AtoD.

And D to B is the income effect. So, A to D that we have the point here. Here it is clearly
showing, so, if the substitution effect is having a role here, then, both the substitution effect
and income effect are in favour of an increase in future period consumption increase. The

substitution effect shows that there is a decline in the current period consumption also.

So, if the substitution effect is going to dominate then the current period consumption will
come down future period consumption will increase. If the income effect is going to dominate,
then we have only the future consumption increase, we do not have the current consumption

increase it remains the same.

So, in this particular case, for a lender. If this particular lender is saving more in the current
period, because of the rate of interest increase, it is bound to have future period consumption
increase. So, once we have future consumption increasing this is bound to have this. So, this is

what it looks like here. Now, here we have the borrower. So, let us deal with the borrower.

The borrower scenario is a different case here. Here we are finding it much easier. So, here we
have the scenario where this particular representative agent is at point E. So, this is the
endowment point. But now, he has to move down because of the real interest increase. So,

what is happening? This is the original endowment point.

So, he is having income of we; much, he is consuming a point. So, here this is what
consumption looks like. Now, here because of the interest rate increase, the line pivots. Once
we have the pivoting of the line, so, this is how it pivots. So, earlier he was at point A. Now,
because of this pivoting what is happening is that this representative agent is having less of the

income compared to the first period.



Now, if you think about the consumption, so, where he is consuming? Earlier he was
consuming more of the current consumption, and less of the future. But after this what is
happening? That this particular representative agent is at point B. Now, we draw a parallel line
here to the original budget line such that it is tangent to the original indifference curve that his

level of satisfaction remains the same.

Once | am saying about the original indifference curves, so, here we are drawing a line, it is
tangent at point D. At point D, what is the point that we are making? Now, with this scenario,
what does it look like? It looks like that if we have moved from A to D. So, this is what it looks
like. That is because of the substitution effect where at this point, this particular guy had the

current consumption higher than the future.

But at point D, his current period consumption has come down, and also the future period
consumption has gone a bit amount. So, A to D is the substitution effect and D to B could be
called the income effect. Now, at point B, since he is making a lot of effort, and with that effort,
he is still not compromising, he is still not going to do well, on the future consumption part.

Current consumption is still better but compared to original point A, the consumption of current
period is lower. So, overall, what it looks like as compared to the future this representative
agent will have more of current consumption with future consumption not going that in favour.
So, here, income and substitution effects both are important to understand, if I am talking about

the original endowment point, so, this is the original endowment point.

This is the original budget line that this representative agent is having, this is the indifference
curve. At point A, it is clear that this representative consumer, if he's having an increasing real
interest rate, he is going to be having more current consumption. And future consumption is

lower, when the interest rate rises at this pivot. Now, the representative consumer is at point B.

At point B, the future consumption has not gone up by that amount, but current consumption
has come down a lot. You can say marginally the future consumption has gone up. If I am just
trying to see what happens if | try to put the representative consumer on the same indifference

curve, so, | draw a line parallel to this. So, both have the same slope - (1 + r).



At point D, we can see that the future period consumption increasing. But it is not the current
period consumption, it is not as low as the point B it is still higher. So, here with respect to the
borrower, it is more or less clear that this borrower will have an impact on the current period
consumption and about future period, we are not very sure. So, future period consumption it
looks like, it will be on a downward trend.

(Refer Slide Time: 13:59)

Effects of an Increase in the Real Interest Rate for a

Lender
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So, this is what we try to summarize. The effects of an increase in the real interest rate for a
lender. So how does it look like for a lender the future period increase is certain this is what
we saw here that the future period increase is certain. So, if the substitution effect is leading,

then there will be an increase in saving.

But if the substitution effect is not leading, adjust the income effect then these two will remain
uncertain.
(Refer Slide Time: 14:31)



Effects of an Increase in the Real Interest Rate for a
Borrower
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Now, here we have the current consumption decrease. As | mentioned here that the current
consumption is decreasing in all cases, this is what we infer that it is the same. The future
consumption whether it is if it is the substitution effect playing a role then, of course, will have

the future period income increase, otherwise, it will not be the same.

The savings, once we have the savings, which means that it is going to increase for the

borrower. But future consumption will remain uncertain. So, this is what we try to conclude

here
(Refer Slide Time: 15:10)

IEs and SEs of changes in income, consumption and
IR
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If you try to see respect to income substitution effect changes in income consumption and IR.
So, this is how it looks like when you have Y; increasing the current consumption if your current

period income increasing. So, this has both positive effects, if you have future period income



increasing then this both have the positive effect and this | have taken from the Eric Sim's

macroeconomics notes.

Especially on consumption and it is very helpful and this here it is Y;,,. So, here it is once it is
increasing, then here we have both positive. But with regard to the interest rate, it becomes
interesting that, if you have the interest rate increase, then you have the current consumption
going down future consumption increasing. And this partly because we have the if it is a lender,

then he will go for saving and lend it to somebody to get more in future.

If it is borrower, he will go for borrowing and then he'll paying back in the future period. So
that is the scenario we have.
(Refer Slide Time: 16:17)

Example

Consider a two-period economy. A two-period representative agent
wants to maximize the value of utility defined over consumption
in two periods, ¢; and ¢;. 1, respectively. Utility is represented by
maxe, ., , u(ct) + su(cr1), with 3 < 1and u(c) = In(c). The con-
sumer receives y<and y; .1, respectively. The agent can freely borrow
and lend in financial markets in the first period at the interest rate r.
Suppose the representative agent receives the permanent income
yP, the income the accrues to the individual in every period, whereas
yT is the transitory income, i.e. the component that is earned only in
period t = 1 but not in period t = 2.
@ Write the inter-temporal budget constraint of the consumer. Find
the optimal consumption and derive the marginal propensity to
consume with respect to permanent income.
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Let us have an example on the consumption function. How does it look like? Suppose we have
considered two-period economy or two-period representative agent wants to maximize the
value of utility defined over consumption in two-period C; and C;, ;. Utility is represented by,

max u(cy) + pulceyq), With g < 1

Ct,Ct+1

So, u(c) = Inc non—consumer receives Y; and Y;,, respectively.

The agent can freely borrow and lend in the financial market suppose the agent received
yP income, the income accrues to the individual every period where yT is the transitory income
Find the inter—temporal budget constraint for the consumer. So, first thing we have to write

about the budget constraint.



(Refer Slide Time: 17:14)

Solution
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By substituting Euler equation into the lifetime budget constant,
we can derive the consumption function.
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So, how does the budget constraint look like so, in this case, the budget constraint will be same

as

Ct+1
1+7r

1
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(1) 4y

So 1 + r will be in the present terms here.

Now, find the optimal consumption derive the marginal utility of consumption.

1
L(ct, ce41,4) = loge, + Blogcers + 2 [(1 + E) vty —c - %]
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Ct+1

Once | derive the budget constraint that | have written directly with lambda, then you can write

the Euler condition, we can write Euler condition as,

c
t+1 _ B(1+1)
Ct

By substituting Euler equation into lifetime budget constraint.

1
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Now, so, if you go by the partial derivation, so, then you can easily write the consumption. So,

1
14—
how it will look like so, if we go with respect to y*, so, this will be ﬁ.

So, if we go with respect to y7, it will be ﬁ which means that the future consumption that

you have it all depends upon how your beta is going to play. So, transitory component is a more
to link with the behavioural aspect. Whereas permanent income it has to do more with the
interest rate and beta. So, if beta is going to be lower, which means that you are giving more

preference to the current consumption.

Then if the rate of interest remains same, you are going to get a higher value for y?. Whereas,

if ﬁ, see beta is going to be lower here, it means that you are going to consume more. So, the

behavioural coefficient will not be having that much effect.

So, that is why since transitory income is subject to behavioural coefficient, and it is more to
deal with the preference of the representative consumer that whether this representative

consumer is going to give more importance to current or future.

So, | hope this makes the understanding of your macroeconomics better, and you can easily
understand it.
(Refer Slide Time: 21:48)

Uncertainty

* Suppose the representative consumer faces uncertainty about
his/her future income.

* Suppose the future income takes two values: Y/, > Y/,

* Let the probability of the “high income state” occurring be 'p’,
with the probability of the low income "1-p’.

E(Yer1) =PY{1 + (1 - P) Y14 (4.1)
Cly=Y+(1+n)(Yi—C) 4.2)
Cia=Yin+(+n)(Yi; C) (4.3)
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Now, we are dealing with the uncertainty scenario, how are you dealing with this scenario?
Suppose the representative consumer faces uncertainty about his or her future income. Now,
here you have to keep in mind about the averse and risk lover. When certain outcomes are not

very certain. Your income is linked to some outcome based learning.

Which means that you try to attach with some kind of random components or maybe when you
toss of when a flip a coin then if you get heads then you get 100 rupees, if you get tail you get
zero. So, the average out phenomenon that we have that plays very important role here, that

how when you face uncertainty then how this uncertainty is playing a critical role here.

Suppose the representative consumer faces uncertainty about his or her future income.
Suppose, the future income has two values. So here we have ¥, ;, and here we have Y, ;. Now,
here, when | am saying about future income. Here, we are saying that since we are

superimposing two conditions so high and low. Here Y%, > Y., ,

Let the probability of the high income state occurring be p, with the probability of low income
1 - p. So here it is that your expected income that you have. So here it is,

E(Yr1) = pY¥ii + (1= )Y
So here we have,

Cla =Y+ A +1)(Y = C)
So here it is, this is what it is looking. Now when so this is the consumption when you have
high income.

Ctor =Y + (L +1) (Y = CY)
So here we are defining the future consumption. So, this particular part he is going to get is the
high income this particular part low income. And this Y t — C t is coming as saving that he this

representative consumer is having in the future period.

Expected value of future consumption is,

E(Ciyq1) = pC[l+1 +(1- P)Cé+1

Suppose the future income takes two values which means that I am focusing more on the future
value. So, even in Euler equation, there will be role of the future expectation. So, this is what

we try to, say expected value consumption and second period is going to be E(C;4)



So, this will be continuing in the next session. From here we will start in the next session, and

we will try to understand it further. Thank you. Thank you so much.



