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On Redistributive Effects of Monetary Shocks

0. Introduction

This paper proposes two redistributive mechanisms that arise out of the convergence between an
exogenous monetary shock and asymmetries typically endogenous to developing and less developed
nations. The sudden increases in a nation’s money supply can have highly destabilizing short-run
consequences for the economy. During such periods of uncertainty and readjustment, those that
react quickly enough can take advantage of opportunities to profit from the circumstances. And it is
exactly the ability to react in such circumstances that is dependent on which side of the asymmetric
coin an individual finds himself on.

The first and fundamental asymmetry that we focus on is purely informational in nature. It is
nurtured by the stark differences in even basic education that are ubiquitous to many developing
countries. With this in mind, we assume that individuals who are more educated can better analyze
an economic environment than those who lack elementary analytical skills imparted by formal
education. We operationalize this difference via differing expectations on the future behavior of the
economy in the face of some type of economic shock. One group, the educated group, we will
assume holds perfect foresight, and well understands the functioning of the economy according to a
basic set of rules. The second, uneducated group, we will assumes has lagging expectations, and only
reacts to macroeconomic shocks well affer the educated group has acted. We note that both groups
are rational; however, one group has a better framework with which to analyze existing economic
information. This leads to arbitrage opportunities in favor of the educated group, who can prey on
the naiveté of less informed participants insofar as the ‘correct’ pricing of assets is concerned.

The second asymmetry we draw attention to is born out of differences in access to capital
markets (i.e. imperfect capital markets). In our second model, we keep the asymmetries present in
the first model and allow the group of educated agents to invest in interest bearing assets, while the
less privileged group can only access cash. This situation is common in many developing, where a
privileged few can invest in a small, and limited financial system, while the rest of the often rural
economy is left to holding cash balances only. Given a one-time permanent increase to the money
supply, and a decrease in the interest rate, the privileged group will see the nominal value of their
financial instrument (e.g. a bond) go up in the short run. Thus, this group gets an additional nominal

appreciation of his wealth. If we combine this wealth effect with the aforementioned differences in
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expectations, and the privileged group has even more wealth to invest into the purchase of the naively
undervalued real assets of the uninformed agents.

The underlying problem we evaluate here is inflation, and how individuals and assets react to it.
We take the money supply to be exogenous, and inflation to be consequently endogenous. An
unanticipated money supply shock is the ultimate causal factor in this model. However, given a
monetary shock, some agents —given aforementioned informational advantages— can anticipate
inflation. This, coupled with, the distinction between real and nominal assets that leads to an
eventual redistribution of wealth. Since real assets rise in price as prices themselves rise, they are an
attractive hedge against inflation. If the nominal quantity of money increases, nominal assets, like
cash, lose real value relative to real assets as prices begin to rise. As a result, before prices begin to
rise, informed agents will rebalance their wealth portfolios to include more real rather than nominal
assets.

We make it a point to distinguish between the redistribution of wealth and redistribution of
income. In this paper we ignore changes in wealth, i.e. income, and focus on the reallocation of the

existing wealth stock in response to a nominal distortion.

1. Literature Review

The topic of wealth distribution in economics is as old as the philosophical and analytical
arguments posed by great minds such as Smith, Mill or Marx. The First Theorem of Welfare
economics later showed that the allocation of resources does not have to be fair to be Pareto
efficient. However, the actual theoretical and empirical study of income distribution at the macro
level is relatively recent and can be traced back to Kuznet’s (1955) migration-model on the quadratic
relationship between income distribution and economic development (Bahmani-Oskooe et al, 2000).

A greater social consciousness and an increased democratization of the global order have
brought some of the world’s blatant inequalities into the eye of the public community. The
subsequent slow accumulation of studies have pointed to causal factors spanning differences in
education, technology, the taxation system, land ownership, among a number of others. We choose
to focus on the link between changes in the money supply and wealth distribution, and how it
interacts with existing social inequalities to further skew the distributive landscape. Focusing thus on
the effects of a money shock, i.e. inflation, we can start to narrow our focus on the literature that is

most relevant to us.
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Most literature on inflation centers on the erosion of the purchasing power of cash as it relates to
wages and income. This ‘inflation tax’ often imparted by governments that wish to print money to
cancel existing nominal debt obligations (‘seigniorage’) is, if anything, the exogenous factor to which
we could attribute the increase in the money supply. Such a motive, as Persson, Persson, and
Svensson (1998) note, would initially transfer wealth from private citizens to the government, much
like a tax. However, we wish to focus on the direct redistribution of wealth between different sectors
of society.

Erosa and Ventura (2002) highlight that the percentage of cash holdings as a portion of total
wealth is inversely proportional to income. In other words, the poor hold more cash, while the rich
hold more of their wealth in interest bearing financial assets, and real assets. This is interesting to us
because it is the end result of our model.

In a very interesting paper Albanesi (2002) poses the question of how the inflation tax is initially
set. In her analysis, both the inflation tax and the income tax are set in a political bargaining game
between the rich and the poor. Since rich households are less vulnerable to inflation due to the
mentioned portfolio compositions, they prefer higher inflation and a lower income tax. Given that
the poor are in fact poor, they have a lower bargaining position relative to rich households, who
successfully bargain for high money growth rates. Most interestingly for this paper, a cross-country
data analysis of the model shows a positive correlation between inequality and average inflation.

Doepke and Schnieder (2003) present a model where they study the role of inflation on the value
of nominal assets, and thus look at its real consequences. After collecting net nominal positions for
different age and wealth sectors of the US economy, they look at the redistributive consequences of
a switch from a low inflation to a moderate inflation. They find considerable redistributive effects,
which happen to be persistent, and larger than any aggregate effects. In their model, redistribution
exhibits what they call an “ends-against-the-middle” pattern: the middle class gains at the cost of the
rich and poor.

In our model, however, we assume the lack of a large middle class, as can be expected of many
developing countries, and, like Albanesi (2002) concentrate on distributional issues between rich and

poor.

2. Model I: Regressive Consequences of Asymmetric Information
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In this stylized model we isolate and capture the redistributive effect of a monetary shock caused
by differing inflationary expectations among agents in the economy, ceferis paribus. This model will be

the foundation on which the following model is built.
2.1 The Macroeconomic Model

We take a short-run model for a closed and developing economy, on which we will conduct a

comparative-static analysis. We denote the first period t;, as the given ex-ante shock equilibrium

state of the economy, E,. What we wish to show is that given a disequilibrating change in our
model — in the form of a shock to an exogenous variable —, the initial equilibrium will be altered.
Consequently, the endogenous variables in our model must undergo an adjustment, which will lead
to a new, ex-post shock equilibrium state E, in the second period t. We note that we ovetlook the
process of adjustment of the variables, and simply compare the initial equilibrium state with the final

equilibrium state. We also ignore the possibility of instability in the new equilibrium, as we assume

that the new (and old) equilibrium is attainable.

A

In our economy, we have only two representative agents, which we call Rich, R, and Poor, O.

They are representative of opposite segments of a socioeconomically divided population. The real
money supply, M/P , is an increasing function of real output Y , and a decreasing function of the
interest rate 1. We note here that since this model is purely monetary in nature, we hold output fixed
both in the short run, and in the long run, such that Y = Y . We adopt a Keynesian framework, and
will assume ‘sticky’ prices so as to keep the short-run price level, P | constant.

We also highlight the long-run price level, P, since some endogenous variables will depend on it.
The long-run price level is a function of the short-run money supply so that P = f (M) . Wages are
also assumed to be sticky in the short-run, so there is no change in our agents’ income within the
model. This implies that the change in the money supply does not yet reach our agents’ pockets by
the post-shock equilibrium E,.

Thus, our simple monetary economy, composed of solely of a money market and a fixed goods

and services market, is described as follows:
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Y=C+I1+G.

We assume that each representative agent can hold only two types of assets: Money, M , i.e. cash or
a checking deposit, and a real asset K, e.g. land, a machine, a business or a patent. There is no
financial system where agents can allocate their income among interest bearing financial assets, as
could be expected in a less-developed country.

Money balances do not yield any return, and provides value insofar as it stores it, and as a
medium for transacting. A real asset yields a return insofar as its price rises; it yields no dividends but
rather appreciates in nominal value. The price of the real asset, P | is assumed to move in
proportion with the long run price level, P . Thus, in any long-run equilibrium state, VP* = P The

quantity of real assets, K, is fixed because output Y is fixed.
2.2 Agent Endowments, Characteristics & Behavior

As mentioned before, we adopt a Keynesian framework, and assume the price level and wages to
be sticky during the short-run. However, in the long-run the price level varies, according to the
Quantity Theory of Money (QTM):

MV=PY
, where:

V is the velocity of money in final expenditures; assumed fixed.

Thus, the long-run price level changes proportionately to any shock in the money supply induced in
the short-run.

We take representative agent R to be a well educated, well informed individual who knows that
that the long-run price level will move according to the QTM rule. And since the real asset rises in
price along with any long-run changes in the price level P, agent R knows that it will go up in

nominal value eventually (thus keeping its real value constant).
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We therefore define agent R’s expected long-run price level to be a function of the current money
supply:
Pt =M
1

,Where ﬂ/:_—
oY — ui

We note that if the money supply does not change in the short-run, then the short-run price level is
in equilibrium with the money supply. In such a case, P*=IM=P.

Meanwhile, agent o) , who we take to be uneducated (e.g. a peasant farmer), and initially ignorant
and myopic to any macroeconomic shocks, does not expect the long-run price level to be any
different than it is today (i.e. he expects a constant price level). His expected long-run price level-
irrespective of any changes to the money supply is a function of the current, and not the expected

price level:

A

pe_p
In sum, in this simple model, the on/y difference between the two representative agents is their
expectation of the long-run price level, and thus, the long-run price of the real asset. And we justify

this assumed difference on the grounds of informational educational and asymmetries that can be

found ubiquitously present between social classes in any developing nation.
2.3 The Real Asset Market

Given inflationary expectations, we now build adhoc demand functions for the real asset for both

agents. The demand function for the real asset depends on K ’s current price, P K and, its expected
price as some proportion of the long-run price level. Real asset demand does #of depend on the
interest rate, since money cannot be allocated in interest bearing assets in this model. It does not

depend on any wealth stock, or income since these are assumed to be fixed in our model.

Hence, for agent R, the real asset demand function, in real terms, is expressed as follows:
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5K_a+ﬂ@e—PW
- P

, where:

P Kis the expected long-run price of K, which is proportional to the expected long-run price level

P is the current nominal price of the real asset K ;
P is the general short-run price level in the economy, which is fixed;

o 1s a constant;

B is a constant denoting an agent’s desire to take advantage of an expected differential between the

current price level and the expected future price level. We will assume £ >0;
The real asset supply, in real terms, is represented by:

SK =6k
, where:

K is the fixed quantity of real assets available in the economy;

6 is a constant (0 <@ <1) denoting the percentage share of real assets held by agent R.

We set similar equations up for agent O, and assume that agent O and agent R share the exact
same preferences and initial endowments, and only differ in terms of their long-run expectations.

This implies that their coefficients should be identical. Note that from hereon, we normalize the
short-run price level P to 1. Therefore, the real asset demand function, in real terms, for agent O

1s:

DX =+ B(PT - P¥)

Recall that P is constant, such that P® =P..
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Similarly, the real asset supply, in real terms, is represented by:
S =(1-0)k
We now aggregate and equate both agents’ real asset demand and supply functions and solve for the
equilibrium market price of the real asset, P
First, we sum the both agents’ demand functions to get an aggregate demand function:

D + 0% = [+ p(P* ~P* - + (e - P¥)
:2a+ﬂﬁe+ﬂ|€)9_2ﬁPK.

Next we add up both agents’ real supply functions for the corresponding aggregate supply function
SK 48K =tk +[1-o)k]|=k
We set both equations equal to find the quantity equilibrium for the real asset market:

200+ fPE + fP¢ —2PK =k

And now we solve for P :

20+ BP° + P —28PK =k
20+ P+ P —28P% —k = 28PK
« _ 2 PP PP K

2 28 2B 2P
PK:ngP +P _k

B2 2 28
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Recalling that the only variable in the above equation is pe , and differentiating accordingly, we can

see the relationship between the current price of real assets and the expected price by our rich agent:

It follows that if the money supply doubles, the price of capital increases by one half.

We now want to find the equilibrium demand of both agents given the equilibrium price "P* .

For this we substitute "P" into the corresponding equations:
*NK _ pe_ *pkK
D" =a+p\P"-P
DX =a+p(P°—"P¥)

Actually substituting in for "P* :

_P Pk
2 2 2
_PE Pk
2 2 2

We repeat the same process for agent O and similatly obtain:
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+
N | =

We have now obtained the equilibrium demand functions for both agents, which implicitly state that

each agent receives the quantity which he demands.

We can now substitute each agent’s long-run price expectations into the model to begin to draw

conclusions. We recall that R’s expectations are a function of the existing money supply, while O ’s

expectations are a function of the sticky short-run price level:

~

P¢ =M

pe=p

By substitution:

By differentiating the equations above, we can draw conclusions on the effect of an exogenous
shock to the money supply for both agents. Given a change in M | the change in agent R’s quantity

demand for the real assets is:

Conversely, for agent O we obtain:

-10-
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DX i

oM 2

Given that all parameters are positive, it follows that a positive monetary shock results in:

DK N oDk
oM~ oM

The above inequality shows that given a positive shock to the money supply, coupled with differing

expectations, agent R demands more real assets, while agent O demands less. Essentially, R
expects a higher price in the long run, and drives up the short-run price of capital by one half the

increase in the money supply. This is reflected by:

oPc 1

oPe 2
Meanwhile, agent O sees the price of the real asset rise by this amount (1/2)), but his expectations
have not yet changed. He thinks the long-run price level will be the same as it is today, and thus,

views the asset as currently overvalued by R. Not wishing to see a negative return on the asset when

it reverts back to its previous value, agent O sells his capital to R in what he thinks is a bargain.

Such transactions clearly rearrange each agent’s real asset portfolio. To better see each agent’s
y g g p g

holdings of real assets, W | at E, and E, we have:

W, =6k
W, = (1-0)k
A :HZ+'B—2/1
Wi, :az_ﬁ_;

We will now show that the inverse will hold true for money balances.

-11-
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2.4 The Money Market

In our model economy, agents can store wealth in either the real assets previously described, or
in cash balances. The demand for money depends positively on the current price of assets, as agents
need more money to make the same purchases if the current price goes up. And money demand
depends negatively on the expected change in the long-run price level, as inflation wary agents wish to
exit cash balances to avoid any eventual erosion of their purchasing power. The demand for money
in this case does not depend on the interest rate, since as previously stated, our underdeveloped
economy does not have interest bearing financial assets to serve as alternative investments. And it

does not depend on income, since we assume sticky wages in the short-run.

We thus construct the following real money demand function for agent R:
D" =g—n(P°—P¥)

@ is a constant;
7 is a constant that shows an agent’s desire to exit money balances given expected inflation and the

current price of the alternative real asset. We assume 7 <0 ;
Similarly, the real money supply is represented by:

SM =M .
Where:

M is the nominal money supply as controlled by the central bank;

7 is a constant ((0 <7 <1) representing the percentage share of the nominal money supply held by

agent R.

Along the same lines, we obtain the real money demand and supply functions for agent oF

DM :¢_77(|3e_PK)

-12-
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SM =(1-7)M

a M 1 k

Since we already have already derived "P" = — +~—+ > ——— we can substitute to obtain the

p 2+2 20

equilibrium demand functions for real money balances.

Substituting P*=AM and P* =P, for agent R:

5M:¢_UAM_.g+ﬂﬂ+l_lL
B2 2 28

5y _g MM na 07K
2 B 2 2B

Differentiating to with respect to a change in the money supply:

D" —An

oM 2

Similarly for O:

sw_ o, [s (@, M 1 k
oY "[P (ﬂ 2 "2 ZﬂB

“BY _ gy MM na 1K

2 g 2 20 '
Differentiating:
oo™ _ Jn
oM 2

-13-
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We can thus see that, as the money supply increases, agent O demands more real money balances

than agent R, since:

DM N oDM*
oM T oM

This is exactly the opposite of what happens with real assets, as shown in 2.3. Now we calculate

the actual change in money stocks, W" | held by each agent during each period:

W," =2v
W," =(1-7)M

WM =(1-)M +%.

We therefore show that the money flows are converse to the real asset flows exhibited in section 2.3,

where now agent R has a net outflow of money, which is received by agent 0.
2.5 Redistributive Effects in the Long-Run

What we most care about in this paper are the long-run redistributive consequences of an
unanticipated monetary shock. We saw that in the new short-run equilibrium E,, both agents end

up holding the same amount of wealth; they just do so in different forms. In this equilibrium, agent

R ends up holding more real assets, and agent O holds more cash.

However, in the long-run, the price level is due to rise proportionately with the monetary shock
induced in the short-run. As we know, if we assume a shock to the money supply, in the short-run
P < AM . But in the long in the long-run, we must necessarily have P = AM | where P <P . 'This is

because P rises to match the rise in M in order to satisfy the long-run equation of the QTM.

-14-
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We restate 2 now more relevant point: that the price of the real asset, P, rises with the general
. . K
price level. Thus, in the long-run VP" =P..

Now we recall that in short-run trading, agent R purchased more real assets:

GO LY

oM 2

, while agent O received more cash in return:

oD _ An

oM 2

The redistribution of wealth takes place as the system enters a long-run equilibrium, where the
price level rises. As the price-level breaks its short-run equilibrium and begins to rise, so does the
nominal price of real capital. Meanwhile money cannot rise nominally. In strictly nominal terms, the

value of the real asset rises:

In real terms, and recalling that P = P, the assets agent R buys from O remain at a constant

value:

On the other hand, the cash agent O receives does not appreciate nominally like a real asset, and it

must lose value in real terms:

-15-
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Thus, we can see that the assets R acquired from O keep their real value constant by rising in

price in parallel with an increase in the general price level. In nominal terms, K increases in price.
However, the money that O acquired from R stays at a constant nominal value, and in fact loses
real value as inflation erodes its purchasing power. It is thus shown that in relative terms, R has

thus gained wealth, at the expense of agent O’s naiveté.
2.7 A Numerical Example Using Balance Sheets

Below we show the effect in this section’s model using a balance sheet approach.

Rich Poor
Assets Liabilities Net Assets Liabilities Net
t=0] Initial Endowments S0 K UK Toral
50 M 100 50 M 100 200
Shock to M (2M)
Money flows to Poor -50 M 50 +50M 150
t=1
Real Asset flows to Rich +50 K 100 -50K 100
M increase is received +50 M 150 +50 M 150
via wage rise
t=2
Price Level Rises (2P) 50 /2M 25 M 150M /2 75 M Total
(2x100) /2K 100 K 0K 0M 200
IRcal Wealth = 125 (+25) I IReal Wealth 75 (-25) I

At time 1, both agent have endowments of cash M and real assets K. We can assume for

simplicity of calculation that both agents have the same initial wealth portfolio evenly divided among

50 units of real assets and 50 units of money. The money supply is thus 100, accounting for both

-16-
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agents, and the total amount of real wealth in the economy is 200. At this time, the short-run price
level and the money supply are in equilibrium, and therefore both agents have the same

expectations, and the economy is a rest.

If we double the money supply between t, and time t, we see how agent R uses his money

stock to buy up real capital, while conversely, O accumulates cash, and sells his real assets. In this

simple example, R unloads all his money holdings, and buys 50 units worth of real assets. O
accepts 50 units of real money in return.

We can see that since the price level is still fixed in the short-run, both agents still hold the same
amount of real wealth (i.e. 100 each). Up to this point, the only evident change lies in the
composition of both agents’ wealth portfolio (a swap of assets).

However, in the long run, prices rise in proportion to the initial increase in money. We can
assume that agents start equally receiving the government’s money increase through wages, which in
turn helps push prices up soon thereafter. Each agent thus receives 50 nominal units of the money
supply increase.

But the increase in money wealth is only nominal, as the rise in prices quickly erodes its

purchasing power. The 50 nominal units in money income received by each agent are divided by a

doubling of the price level, so that their real value is only 25. Agent O’s money holdings suffer the
same fate, and are eroded by the rise in the price level, leaving him with a real money of balance of
25 (from the 50 nominal units) and 50 (from the 100 nominal units carried over from last period).
His total real wealth now stands at 75.

Noting that real wealth cannot be created nor destroyed via monetary disturbances, the 25 units

of real wealth lost by agent O must necessarily now be held by R. And this is precisely the case:

R’s real capital rose along with the price level, thus offsetting any erosion caused by inflation. In
other words, his 100 units in real capital holdings doubled in price to 200 nominal units; as the price
level doubles from 1 to 2, real wealth stays constant at 100 units. Add his 25 units of real money

income from the increase to the money supply, and he now has 125 units of real wealth relative to

~ ~

O ’s 75. There has been an effective concentration of wealth in favor of agent R.

-17-
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3. Model II: Regressive Consequences of Imperfect Capital Markets

In this model, we build on the previous model by adding a new asymmetry between agents, this
time in the form of imperfect capital marks. We keep the redistributive effect caused by the
confluence of a monetary shock and differing inflationary expectations among agents in the
economy, and now add the nominal wealth effect that comes with access to domestic capital
markets by only one group of agents. We argue that capital markets provide those fortunate enough
to access them increased buying power at the time of a monetary shock. This in turn further
exacerbates the regressive distributional effects noted in the first model.

We assume that the economy has a fixed outstanding quantity of financial assets, all of which are

held by representative agent R. Agent O is locked out of the financial system, and can still only
hold cash balances. This is typical in developing economies where financial depth is often very low,

and limited to urban and or more privileged sectors of the population.
3.1 The Macroeconomic Model
This macroeconomic model is identical to the previous one, except for the fact that now we

include a fixed amount of interest bearing assets in our economy. We define these instruments, e.g.

discount bonds, B, as functional of the nominal interest rate:

Where:
B is the nominal value of bond holdings;

@ is a constant representing the face value;

| is the nominal interest rate.

-18-
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We note here that i is endogenous. Keeping in mind that i =————=, an increase in the money

u o P
supply will cause interest rates to fall in the short-run, which in turn will spur the appreciation of

bonds.

3.2 Agent Endowments, Characteristics & Behavior

We keep the informational asymmetry that leads to lagging expectations on behalf of agent O,
and place a new restriction upon him: he cannot access interest-bearing financial instruments.

Therefore, the newly introduced difference between agents is reflected in their wealth holdings.
Agent O has a fixed wealth portfolio of cash, W . It is invariant to any movements in the interest
rate. However, agent R is considerably more fortunate, and can invest his cash into financial assets.
This implies that R ’s wealth portfolio, held in bonds, is a function of the nominal interest rate that
prevails in the economy. Therefore W =W [B(I)] This implies that if there is a shock to the money
supply, the interest rate will fall, and the wealth holdings of R jump up in nominal value in the

short-run. Upon comparison, we can see that this is the only modification we make to our base

model, but it will prove to be a significant one.
3.3 The Real Asset Market

We again keep the same characteristics of the real asset demand function from Section 2, but
now we add a wealth component for agent R which is variable as a function of the interest rate so

that W =W [B(I)] , as noted above. As we highlighted, representative agent R holds a//bonds in the

economy, as agent O lacks the means and knowledge to access them. This implies that the demand

function below does not depend negatively on the interest rate, since agent R already holds all the
bonds he can hold; he will not, and cannot hold more bonds even if the interest rate rises. This also
implies that we will not build a financial asset market, given that demand is necessarily fixed, and

restricted to one of the groups.

Normalizing the short-run price level to P =1, for agent R, the real asset demand, in real terms,

looks as follows:

-19-
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DX :a+ﬂ(F~>e —PX)+ oW
, where:

W is the agent’s wealth as held in bonds;

The real asset supply, in real terms, is still represented by:

S¥=6kk.
The real asset demand function, in real terms, for agent O is:
DX :a+ﬂ(f>e —PK)+6V\7 .
Similarly, the real asset supply, in real terms, is represented by:
SK=(1-0)k.

Next we derive the equilibrium market price of the real asset, P " to be:
a W oWk

pr 2 P P oW W Kk
2 2

B 2 28 28

*

We obtain the equilibrium demand both agents:

DX =+ p| P* - e PP WMk
B 2 2 28 28 28

)

+ oW

-20-
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A A

mx _BPT_PT O oW
2 2 2 2

N | =

Now we detive the rate of change in agent R’s quantity demand D K" for real assets, given a
shock to M . First, we make the above equilibrium demand a function of M . For this we define the

value of wealth stock in terms of M by plugging in (M) into B(i):

B=—"
1+1i
_o¥ M
u P
W (M) =

5 w
oY M
2 s
*DK:w_E_F H H _éVV_FKI
2 2 2 2 2

We now have an equilibrium demand function in terms of the only exogenous variable M.

oW DX

To arrive at as we did in section 2, we first isolate and differentiate the more complicated

AW (M)
oM

term

-21-
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Differentiating:

Therefore:

%)

We do the same for agent (3:
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Given that all parameters are positive, it again it follows that::

oD N DK
oM oM

Thus, we again show that given a shock to the money supply, agent R demands more real assets

than does agent 0 , this time by differing inflationary expectations azd by the nominal wealth effect

produced by appreciating bonds. This means that, relative to our first model, even more real assets

are transferred to agent R. Agent O now gets even more cash from R, as the latter now has more

buying power and uses it.
3.4 The Money Market

The money demand functions remain the same as in the first model, however, again we

incorporate the variable wealth component for agent R. We thus construct the following real

money demand function:
DY = g—n(P® —P* )+ W

We keep the previous real money supply:

-23-



On Redistributive Effects of Monetary Shocks

SM = v

Now the real money demand function for agent O:

A

DM =g (P —P* J+ AU
and
SM =(1-7)M

We substitute M into all corresponding terms, arrive at ‘DM and differentiate to get the change

given a money supply shock. The equilibrium money demand for agent O is:

~y (o AM 1 W W k)~
D" =¢ %FM [ﬂ+ 2-+2+2ﬂ+2ﬂ 2ﬂB+ﬂN

Now as a function of M :

0 a? M
) u s
*5M :¢_ﬂ+ﬂ+ﬂ+ H H +éVV _ﬂ+7/ +
2 B 2 2 28 28 1+(o’{_Mj
Hoou
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,where '=no+y2p.

Differentiating:

)
" _-n H
M 2 2 2
@ﬁ+2mﬂ_2ﬂMJ
JZ H
For agent 0:
P A
14| - o
Tﬂ”=¢+2@4+ﬂg—z+ i +&N—Q£.
2 pP 2 2P 28 28
Differentiating:
om
65M*_Q+ 7
M 2 2 2"
@ﬁ+2&W_QﬂMj
7 7

We can thus see that, as the money supply increases, agent O demands more real money balances

than agent R, since:

aéM*>55M*
oM oM
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Here Agent R keeps some percentage of his income, inversely proportional to ¢ , his marginal

propensity to purchase real assets given an increase in wealth. The remaining money is sold to O,
who sells his real asset in return. As the long run price level again rises, the redistributive
consequences parallel those seen in our first model, only that the effects are aggravated by coupling

added purchasing power to more accurate expectations on the long-run effects of inflation..
4.  Conclusions

In this paper we have shown two channels by which a nation’s existing wealth can be distributed
to those who have informational and financial advantages. Such asymmetries can exist anywhere, but
due to educational gaps and underdeveloped financial systems, we believe that their effects may
magnify polarization of real capital in developing nations. Since income is the return to capital, it
would therefore imply a redistribution of income in the long-run.

Recurrent monetary shocks and inflationary conditions are thus shown to have a regressive effect
that exhibits properties of hysteresis once the proposed system enters a steady state. This coincides
with the findings in Doepke and Schnieder (2003). This implies that unless the distributive system is
‘counter-shocked’, the distribution of wealth will have become permanently more concentrated. And
given that such shocks are intermittent so that poor agents don’t become accustomed and learn (i.e.
quickly adjust expectations), over time, several shocks can spur the recursive accumulation of wealth

by informed and financially advantaged agents.
4.1 Policy Implications

This analysis highlights the importance of sound and predictable monetary policy for the central
bankers of developing nations. Monetary policy must be congruent with governmental efforts to not
only to ensure full and stable employment, but also to assure balanced growth. Though the effects
of inflation on the salaries of poor and middle class households are well know by policy makers,
long-run redistributive properties of wealth should be kept in mind when increasing the money
supply for common purposes such as the monetization of nominal debt. Provided that the effects in

this paper can be confirmed, the regressive properties of the money supply increase should later be
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offset by some type of compensatory wealth tax. This is the aforementioned ‘counter-shock’ to the

system of wealth distribution.

4.2 Extensions

There are two roads via which to extend this paper. The first is to improve the model itself, by
developing an optimization framework for the functions we provided ad hoc. A continuous inter-
temporal general equilibrium model, with a production and government sector would be in order.
The imperfect capital markets assumption could be extended to a model of a small open economy
with imperfectly substitutable assets, where some agents can access foreign assets, while poorer
agents are limited to assets denominated in domestic currency. In such a case, a monetary shock, and
thus devaluation, would have elative wealth effects via the exchange rate.

It would also be important to empirically evaluate the hypothesized mechanisms presented
herein. It would be important to test whether this relationship exists. Given limited data on
distribution of wealth, income distribution would likely have to be used as a proxy, thought this

would present some complications. We leave this open for further investigation.
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