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Abstract

On 8th November 2016, Government of India announced the surprise ‘Demonetisation’
of T500 (US $7.70) and ¥1000 (US $15) bank notes replacing them with new notes. The
government claimed that this action would curtail the shadow economy and crack down
the use of illicit and counterfeit cash to fund illegal activity. The sudden nature of the
announcement and the prolonged cash shortages in the weeks that followed - created sig-
nificant disruption throughout the Indian economy. In this paper, we build a theoretical
framework to explain some of the stylised facts of demonetisation in India and characterise
it’s implications on the Stationary monetary equilibrium of the economy. The paper closely
explains the tradeoff faced by the agents with regards to holding black money and evading
taxes on one hand and getting heavily penalised if caught by the auditors on the other. The
model also explains how money laundering naturally emerges when the government compels
agents to reveal their true taxable incomes via demonetisation.
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1 Introduction

Economies all across the world, have been facing (in varying degrees), the existence of ‘Black
Economy’/ ‘Shadow Economy’ and taking measures to mitigate the issues it entails - black
money, counterfeit currency, terrorism, and tax evasion to name a few. One of the most common
manifestations of black economy is when individuals underreport their incomes or money holdings
in order to evade taxes. The money that individuals use in transactions and for consumption
but that is not reported for tax purposes is what we shall define as ‘Black Money’ in this paper.

Historically, many economies have dealt with this issue of black money through different forms
of regulations - be it random tax audits, raids by revenue department on rich business firms, huge
penalties for defaulters, or some other non-conventional measures. One such non-conventional
measure was taken in India on 8th November 2016 with a sudden/ unexpected announcement of
‘Demoncetisation’ of it’s 2 highest denomination currency. It meant stripping the ¥500 (= 7.5%)
and Y1000 (= 15%) notes of their status as legal tender and replacing them with newly issued
%500 and 32000 notes (on the left and right in Figure 1 respectively).

Figure 1: Old notes and New Notes in India, Demonetisation 2016
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At one fell stroke, 86 percent of the cash in circulation was thereby rendered invalid (Figure
2) and gradually replaced by new notes over the next 6-10 months. The goal was to compel all

Figure 2: Currency in Circulation
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individuals to reveal their money holdings in the process of having to exchange ‘old’ currency



notes for ‘new’ from the government at par value. As a result, all the agents who held black
money, had 3 options: (i) Declare their unaccounted wealth and pay taxes at a penalty rate,
(ii) Continue to hide it, not converting their old notes and thereby suffering a tax rate of 100%,
(iii) or Launder their black money by paying a cost for converting the money into ‘white’ (legal
money). These notes were to be deposited in the banks by December 30, 2016 after which they
would be rendered valueless in terms of legal tender i.e. the government would not honour them
anymore. This goes back to the classic definition of unbacked fiat money - while the paper
currency is not backed by actual physical goods, it is used as a money because it is backed by
government,/ monetary authority’s promise/ fiat to honour it.

In this paper, we formalise a model to capture all these nuances when demonetisation happens
and understand the implications of such a policy on the ‘Black Economy’ and the Monetary
Equilibrium. The model uses a simplified specification of the ‘Lagos and Wright (2005)’ [L]
framework with heterogenous agents (in terms of money holdings). It then adds the possibility
of black money in the baseline model. Finally, we incorporate sudden demonetisation into the
economy with some agents holding black money and see the implications for the Monetary
Equilibrium.

One place where the black economy is predominantly effective in the Indian Economy is the
informal sector - where most of the transactions are made off the books and agents have regular
transactions in cash. We shall try to model the use of money for transactions between buyers and
sellers, but potentially not declared for tax returns, as those, which happen in the cash intensive
informal sector. The other part of the economy would be the more formal one, where agents
produce and consume in a competitive market and make their inter-temporal money holding
decisions. They may be required to pay taxes and they get some transfers from the government.

In Section 2, we understand the baseline model with prevalence of black money holders and
random checks by the government. In Section 3, we expand the model to incorporate a one
time ‘Demonetisation’ policy and understand how the Monetary Equilibrium changes due to the
policy. Finally, we conclude with some policy implications and assess the success/ failure of the
policy.



2 Baseline Model of Black Money

2.1 Primitives

We consider an infinite horizon discrete time model. Each unit of time consists of 2 sub-periods
each designated to a certain type of good. The first subperiod is for the production and exchange
for the ‘Specialised Goods’ in a ‘Decentralised Market’ (DM) using search and bargaining; while
the second is for the production and consumption of a ‘General Good’ in a ‘Centralised Market’
(CM). Both types of goods are non-storable and perfectly divisible. Specialised goods are het-
erogenous and only produced by ‘Specialists/ Sellers’ while general goods are homogeneous and
produced by all the agents. The general good is the numeraire.

There are two categories of agents in the economy depending on their role in the decentralised
market - a unit mass of ‘Buyers’ (B) who consume specialised goods and a unit mass of ‘Sellers/
Specialists’ (S) who produce these specialised goods. Buyers and Sellers meet each other with
probability « in this market and once they do, seller produces the amount of good the buyer
needs and the buyer pays the cost to the seller using money. Money is the only non-storable
perfectly-divisible medium of exchange in this economy. For simplicity, we shall assume that the
buyers have all the bargaining power in this bilateral exchange.

In the centralised market, all the agents are endowed with 1 unit of labor. All agents produce
the general good and they can consume it, or sell some of it to take money into the next period.
There is perfectly persistent heterogenous productivity among agents i.e. they have different
disutility from production. For the sellers, there is uniform disutility of 1 from putting h; units
of labor. On the other hand, buyers are randomly assigned a productivity level at the start of
their life - with probability 77, they have low productivity i.e. the disutility cost of providing h
units of labor into production of general good is high (h/er,), and with probability 7y =1 — 7,
they have high productivity i.e. it costs less (h/em), ey > €.

Consequently agents maximize the following objective function,
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where 3 € (0,1), ¢® and ¢; are the consumption and production of specialised goods in the first
subperiod and ¢; and h; are consumption and hours worked in the second subperiod of time ¢. ¢
is the productivity level in the second subperiod € {1,er,ex} for seller and buyer of each type
respectively. This is how we consider a simplified model from [L] .

We shall assume that v > 0,u” < 0,¢ > 0,¢” > 0,u(0) = ¢(0) = 0 and 37, ¢* such that
u(q) = c(q) and v'(¢") = ¢'(¢7).

All agents in this economy face an exogenous shock of death with probability § at the be-
ginning of the second subperiod of time ¢ which means that they’ll exit from the economy ¢ 4 1
onwards. To ensure a stationary mass of population, a fraction v of people will be born and
exogenously assigned a type {B,er}, {B,en} or {S} with probability 0.57,0.57,0.5 respec-
tively.

There is a single financial instrument, ‘Fiat Money’. The stock of money at time ¢ is denoted
by M, with My € Ry 4. A monetary authority (we might also refer to it as government sometimes)
injects or withdraws money via lump sum transfers S; in the second subperiod of every period
in order to implement a constant growth of money supply i.e. Myy1 = pM; with p > 0. At
the beginning of life, each agent is therefore endowed with their type - Buyer/ Seller (which
determines their labor endowment), perfectly persistent productivity if they are buyer and a
portfolio of money.



The agents’ type, money holdings and bilateral transactions are common knowledge among
themselves, but to the government, they are unobservable. The government has a tax-penalty
policy, (lump sum for now) whereby it imposes a lump sum tax T on more productive agents
(who turn out to be the buyers with much higher money holdings i.e. rich agents in the model)
and no tax (T = 0) for the low productivity buyers (also the agents with lower money holdings).
This tax is required to be paid at the start of the second sub-period in terms of general goods.
There are no taxes on Sellers since their type is always known and they are mere facilitators in
this model to support the more interesting side of heterogenous buyers. Since the government
cannot observe the type of buyers, it imposes the tax based on reported types € i.e.

T@):{T ifé=ey @)

0 otherwise

This is what leads to possible mis-reporting by the agents. In particular, rich/high productivity
agents want to misreport themselves as low type in order to evade tazes i.e. they can potentially
use money for transaction with sellers and other agents without declaring it for tax purposes. This
is what leads to ‘Black Money’ in the economy. In order to check this misreporting behavior, the
government randomly audits the buyers who report themselves to be low type, with probability
p. If they are caught under-reporting, it imposes a lump sum penalty in terms of general goods
P(>T)ie.

P<e,e>:{P LT g

In this simple model, the government need not audit the agents who already report to be high
productivity because they are paying taxes honestly anyway. Finally, we shall assume that agents
cannot make binding commitments; and trading histories are private in a way that precludes any
borrowing and lending between people. So, all trade - both in the centralised market and the
decentralised markets must be quid pro quo.

The timeline is illustrated as follows,

Figure 3: Timeline
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Each time period starts with the decentralised market. We denote the value function for
the agents at the start of the period with V;(type, m;) where the state variables are the type of
the agent and the amount of money with which she enters the time period. Likewise, the value



function at the start of the second subperiod is denoted by W (type, m;). Conditional on no exit/
death shock, the second subperiod starts with the agents reporting their type, the government
randomly auditing them, appropriate payment of tax/penalty /nothing, and finally consumption
and saving decision in the centralised market. If the agents face the death shock, they consume
whatever they have in that period and exit the economy.

Let types € {S, L, C, NC'} where S denotes the Seller, L are the buyers with Low Productivity,
C' are the high productivity buyers who either pay the taxes honestly or have been ‘Caught’ in
the past so that their perfectly persistent type is revealed forever, and NC be the high type
buyers who underreport their type and have ‘Not been Caught’ so far. We shall see that this
type space is rich enough to model black money in the economy. We shall denote money holdings
of buyers at time ¢ as m; and that of seller as m;. Let the distribution of money holdings across
buyers be F(m) and that for sellers be G(m).

2.2 Value Functions and Optimal Decisions

Given the primitives, we can now solve for the optimal decisions and values for each type of
agent and characterise the Monetary Equilibrium. The details of the derivations are given in
the appendix A.1. Let ¢; denote the price of money in terms of general goods at time ¢. Then,
the value function at the start of the second subperiod, of each type i of agent who enters with
money m; denoted by W/ (my), is as follows?,
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The sellers and low type buyers simply come in to the second subperiod and make their
optimal consumption, labor input, and savings decisions. The high type ‘Caught’ buyers also
have to pay taxes worth T units of general good each period. The high type ‘Not Caught’ agents
are required to also choose a reporting strategy. If they decide to turn honest from period ¢
onwards, they pay taxes and their value function switches to Vtg’;l If on the other hand they
choose to misreport, they get caught with some probability p, pay a penalty and switch to
Vtﬁl, else with probability (1 — p), they continue to be ‘NC’ type and ‘evade tazes’. These are
agents in the economy who shall be rich and potentially holding ‘black money’ for given value of
government audit probability p. Note that the structure of the problem, induces quasi linearity
in the value function W w.r.t. m i.e.

Witm) = 2™ L Wwi0) Vi€ {S,L,C,NC} (8)

€

which we shall use later when we solve the bargaining problem for the Decentralised market.

IThe derivations follow very closely from [L].



Having solved for the value functions at the start of second subperiod, we can move backwards
to solve for the value functions V;i(m;) at the start of the first subperiod at time ¢ for agent i who
enters the time period with money holdings m;. The buyers and sellers meet each other with
probability « in the DM and enter into Nash Bargaining for exchange of the ‘Specialised Good’.
We assume that the buyer has all the bargaining power, and she pays with money d < my in
exchange of the goods ¢ she buys. This leads to the following Nash Bargaining problem for the
buyer with money holdings m;, productivity €; who meets a seller with money holdings m;, and
has an outside option of no exchange payoff,

H}Bail(ut(th(mtﬂ €iy1me)) + Wi (me — d(me, €5,170)) — Wi (me)
q-,

subject to  — ¢ (g2 (my, €5, m4)) + Wts(mt + d(my, €;,my)) — WtS(ﬁLt) >0 (9)

The terms of trade for the bargain could in principle depend on buyers type and money holdings
and on the sellers initial money holdings. It turns out that given our assumptions, the buyer
exhausts all her money holdings to get as much of the ‘Specialised good’ as she can, and she
compensates the seller enough to break even. The optimal decision is solved in detail in the
appendix A.2, and we get the following,
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This leads to the flow payoff in the Decentralised market for each type of agent, and combining
that with the continuation values, we get their value function at the start of the first subperiod
as follows:

Vi (me) = demy + W (0) (12)
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Using these value functions, we can go back to the equations in (4)-(7), substitute for the
Vit1's, and get the value of audit probability p, such that the high type not caught agents choose
to misreport their types and hold black money in a stationary monetary equilibrium.

We solve for the threshold value of p using guess and verify. The idea is to start with the guess
that the value of audit probability is such that the High type NC agent chooses to misreport
i.e. her value from misreporting is greater than her value from turning honest. Next, under the
guess, we can solve for the optimal value of money holdings for each type of agent. Once we
have the solution to all our agents’ optimisation problem under the guess, we can verify that
indeed the probability of audit is such that the optimal decision with subsequent optimal money
holdings is for the high type agent to misreport her type. This is explained in detail in Appendix
A.3 and it leads to the following threshold value of p* and reporting strategy for the High type
NC buyers.



ifp< 3 =
=1 BP=p=P (15)
€H otherwise

Proposition 1. dp* = % € (0,1), such that for all values of p < p*, rich agents under-report
their money holdings to evade tazes, i.e. ‘Black Money’ exists in the economy.

The proof follows from the above explanation and the derivation of p*, as derived in the
appendix A.3. We assume that the government audits with a probability less than p*, such that
the high type agents misreport their type and we have agents holding ‘Black Money’ in this
economy. Given all the value functions and the reporting strategy, we can solve for the optimal
amount of money holdings for each type of agent, and we get the following stationary real value of
money holdings, 2%,i € {S, L,C, NC}, for the case when we assume u(q) = log ¢, and ¢(q) = cq.
We solve for the more general solution to the agents optimisation problem in the appendix A.3.

29 =0 (16)
L_  Baeg
F T B0 —a) {an
c _ _NC _ Paer
ST T "

I also solve for a version of the problem in which reporting and verification happens at the
beginning of the first subperiod instead of the second, i.e. the agents cannot work more to pay
their tax/ penalty, but have to actually save extra money to pay for it. Also, in that case the
agents would get penalised more heavily and lose out the money for buying specialised goods
in the DM, if they got caught at the start of the period. The value of p*, depends on all the
underlying parameters of the model in that case, a,€, 5, u, P, T, and the way p* changes with
changes in some of the parameter values is shown in the following figure 4. It is an example, where

Figure 4: Comparative Statics for p*
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28 =0.95,a0=05c=1,u=15ey =2,T=0.01,P =0.02



values.

Finally, let us look at the laws of motion for the distribution of agents of different types and
impose stationary mass of each type of agent in our stationary monetary equilibrium. Let the
measures be denoted by A’s. Since, agents of all types die at rate § and are born at rate v, we
get the following laws of motion for the measure of agents, assuming that 0.5 of the agents are
born as Sellers, 0.57y as High type Not Caught Buyers and 0.57; as low type buyers. Also,
with probability p, some of the not caught buyers get ‘Caught’. The total measure of buyers and
sellers is 1 each respectively.

As = 0.50 — 0A7
A = 0.5mpv — 6AF
Ave = 0575y — (6 4+ p)Anc (19)
Ac =pAnc — dAc
As =LA +Ac+Anve =1

Together, we get

) .
As = 1AL =7 Ave = 5o min Ao = 5ip7rH such that ); = 0,Vi (20)

Also, 0.5v = 4, so for a given birth/death rate, all the variables are pinned down.

2.3 Stationary Monetary Equilibrium

Given the above model framework, we can now define the Stationary Monetary Equilibrium in
this economy as follows:

Definition 1. Stationary Monetary Equilibrium is the set of perfectly persistent types
of agents i € {S,L,C, NC}, their stationary real money holdings z¢, price of money ¢; > 0,
consumption, labor, savings, terms of trade, and reporting choices of the agents; government’s
monitoring strategy p, and transfers Sy, such that :- Ip*, and Vp < p*, high type agents evade
taxes, all the agents satisfy their value functions (4)-(7) and (12)-(14), terms of trade in DM are
as in (10)-(11), all agents choose optimal consumption ¢;~ = ¢;, labor input A}, and real money
holdings 2 as in (16)-(18), distribution of agents satisfy (19), money market clears as follows,

¢t (ALmr + Avemye + Aeme) = ¢ My = oM (21)
and Government budget equation holds every period, i.e.

1St = AT+ AnepP + ¢ (M — M) (22)

This completes our baseline Model with Black Economy, and tax evasion. Next, we want
to consider a ‘surprise announcement’ of Demonetisation at time 7, to an otherwise stationary
equilibrium of this baseline economy, and analyse the best responses of the agents as well the
implications on the monetary equilibrium due to such one time shock.



3 Model with Demonetisation

Suppose that at time period 7, the government makes a ‘Sudden Announcement’ that, they are
demonetising all the existing money (which we shall now refer to as ‘Old Money’) and the only
legal tender from time period 7 + 1 onwards, will be the new notes printed by the bank (which
we shall refer to as ‘New Money’). Also, the agents are given an exchange window at the end of
period 7, where they can go and exchange the old notes for new notes, one for one in value. This
is what we shall refer to as the transition period. From next period, 7+ 1, ‘Old Money’ will not
longer be considered legal tender or honoured by the government.

This is like the time period from the announcement of policy in India (Nov 8, 2016), to Dec
31, 2018, which was the last day the agents could go to the exchange window and government
shall convert their old money deposits for new money. Thus, from time period 7, onwards we
have both ‘Old Money’ (denoted by M) and, ‘New Money’ (denoted by M*), and hence prices
for each type of ¢, and ¢ respectively.

In this model, for what we solve below, we shall assume that, going forward new money is
more valuable in terms of the amount of goods it can buy as compared to old money.

Assumption. ¢}, > ¢%,, Vi>1

The timeline with this policy modifies as follows. We basically have the same structure as
before, but now there is an additional decision to be made at the end of period 7, about how
much of their old money agents want to exchange for new money at the end of the period. We
shall assume that the agents can only exchange upto their own holdings of old money, i.e. we do
not allow for laundering option in this simplified version. Hence, the tradeoff for the agents in
this case is simple, they exchange less valuable old money for more valuable new money, and if
they try to exchange more money than what their reported type entails, they could get caught
in the process, heavily penalised and their type gets revealed forever.

Figure 5: Timeline with Demonetisation
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The agents’ problems now comprises of their decisions in the DM and CM, reporting strategy,
and also ‘exchange’ strategy. Let V:(m&2, mL) and W(m% mY), be the value functions at the
start of the first and second subperiod respectively, same as before except that both old and new
money holdings enter their state variable. Further, let us consider value function U (m%,mL)
at the start of the exchange window where the agents chooses how much to exchange, = < m¢
from her old money holdings. Let the government monitor them based on their reported type
and the amount of money exchanged with probability 7(z), increasing in = (7/(z) > 0). Upon

monitoring the government learns the true type of the agent imposes a fine f?, if the agent

10



is caught laundering money (exchanging more money than what they have) or evading taxes
(misreporting their type in the past). The timeline for birth and death continues to be the
same as before. The value functions of the agents modify as follows. We shall again follow
backward induction and start with U’s. The details for each of the value functions are explained
in Appendix A.4.

Suppose the agent has (m’?, m'"") amount of old and new money portfolio at the start of the
exchange window. The agent chooses to exchange z < m'® amount of money to new, and gets
caught with probability 7*(z) in which case she has to pay a fine f*. We shall consider the cost
of fine in terms of loss in utility at time 7 + 1.

o N)

Uim©,m'N) = max B[Vi, (m'° -z m™ +2)—ni(z)f], ie{S,L} (23)

0<z<m’©
US(m/'°,m™) = jJnax BVEL (' —z,m/N +2) — 7 (2) fC] (24)
UM m™) = max wb(a) [BV,E (' —a,m™ 4+ 2) — FYO)] +
(1 — 7" (2)) [BVAT (M@ —2,m'N + 2)] (25)

The Value functions at the start of the second subperiod are the same as before, except the
continuation value is U instead of V', and the money holdings comprise of the portfolio of old
and new money.

WE(mC, m") = -1+ (¢9m° + oY (m" + 5;)) + (1 —6) max UZ(m'C,m™) — (¢Zm'® + ¢Nm/N)

(26)
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For the start of the first subperiod, agents’ value functions are,

VS (mO m") = W (m®, m") (31)
Vi€, m'™) = ok (m'©,m™N) + WE (m'©, m™) (32)
VG €, m'™) = ol (', m™N) + WE (m©, m™) (33)
VAS (' mN) = ol 2, (m/© ™) + WS (' N (34)

We solve this model with the above value functions for the optimal amount of money exchange
and savings decisions of each type of agents. Conditional on the amount of old money saved, the
agents choose the amount of exchange based on the following tradeoff - higher exchange leads to
greater value for money and helps with the gains from more trade in the subsequent Decentralised
market, but higher exchange also entails greater probability of getting audited in which case they
might have to pay a fine in case they were holding any amount of black money. We find that for
a given audit strategy of the government in the exchange window of the transition period, the
agents have a threshold exchange strategy, and the threshold varies depending on agents’ type
and their differential fines. In particular, we get the following optimal Exchange with different,
x;, each of them derived in detail in the appendix A.4,

2} (m'C,m'N) = max {0, min{x;(m'®, m'N),m'°}} (35)
where m/?, is the amount of old money the agent has at the start of the Exchange window.
We then substitute this optimal exchange strategy into the second period value function and
solve for the optimal money holding decisions (for both old and new notes) for each type of
agent, and consider all the possible exchanges of old money to new for different ranges over the
parameter space. The first order conditions are also given in details in the appendix A.4, but they
essentially involve the key tradeoff from savings - the gains from trade in the next decentralised
market (same as in the baseline model), the costs of inflation both for a given form of money
and their relative inflations for old-new money portfolio composition decision, the implication in
terms of how much of the old money shall be subsequently exchanged and the loss from getting
audited or having to pay any fines. We consider all the possible sub cases for optimal savings of
old, new notes and optimal exchange. The derivations are given in appendix A.5 for each type of
agents. The final partial equilibrium from the optimisation can be summarised in the following
figure 6.

In an economy with no demonetisation and 2 possible forms of money, we know that the
choice of money holdings is determined by the relative inflation in the 2 forms, i.e. uY < 93 in
our model. This is indicated using the 45° line in the figure. The second dimension of decision
making for the agents in our model is the tradeoff between getting caught or not, captured by
the threshold strategy z}. This decision crucially depends on the probability of monitoring in
the exchange and the threat of fine to be paid when the agents exchange black money. In the
figure, the vertical red line capture this tradeoff, to the left of the line the agent chooses to not
exchange any money and too the right, they choose the optimal amount of exchange depending
on their portfolio of old and new money they come into the exchange period with. Finally, the
most interesting tradeoff happens to the right of this vertical line and in the case when the old
notes have higher inflation than the new notes i.e. agents would prefer to hold new money if they
were in the baseline economy. However, with demonetisation and exchange, the tradeoff also gets
affected by the fact that the less valuable old money could be exchanged for more valuable new
money in the transition period albeit with monitoring. This tilts the tradeoff between old and

oL

3,1 —
Wr = o
41
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Figure 6: Best responses of Type i buyer in Partial equilibrium
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Note: The axis of the figures are the inflation in each type of money

new money in favour of old money, which is then exchanged for new money when the fine and
probability of getting caught at the exchange window is sufficiently low. The idea is that the
agents can have cheaper old money converted into more valuable new money tomorrow with not
much risk of getting audited.

The tradeoffs are similar for each type of buyer, but what varies is their costs from getting
caught in the audit and the amount of money holdings they want to save for the next period.
Consequently under the assumption that the agents are punished progressively more from low
type to the honest high type to the dishonest high type, we get the following partial equilibrium
responses for a given inflation in old and new money and given government regulations.

Assumption. 7l fL < 7l f€ < gleNC

Thus, the above analysis gives us a complete partial equilibrium of money holdings and ex-
change best responses to a given set or prices, and model framework (i.e. government regulations,
parameters of the model, money growth etc.)
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Figure 7: Complete Partial Equilibrium
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We interchangeably call the low type buyers as poor agents, and the high type buyers as the rich agents.

4 Monetary Equilibrium

Since, we have already solved and analysed the best responses of each type of agents, we need to
next characterise the general equilibrium in this model, i.e. we need to make sure that the money
market clears for both old and new notes and the price for each type of money is determined by
their relative supply and demand in equilibrium. In particular, we look at each of the sub cases in
the figure and consider the market clearing conditions for old and new money to get equilibrium
inflation of each type of money and their exchange rates. So far, we have a preliminary analysis
of the kind of equilibrium that emerge. Recall that, we have not allowed for private bilateral
monetary agreements among agents, i.e. we have not allowed for laundering by construction.
But since each of the agent faced a different tradeoff in the exchange window, there might be
incentives to launder money during the transition whereby rich dishonest agents could bribe the
poor and honest type agents to exchange some money on their behalf.

We analyse each of the possibilities in the above figure 7 in detail in appendix A.6, and the
results on our monetary equilibrium can be summarised as follows,
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Proposition 2. The Stationary Monetary Equilibrium for a ‘Black Money Economy’ faced with
sudden Demonetisation can be of one of the 8 types going forward:

1. Old Money Equilibrium where agents completely ignore the policy announcement and
continue to hold Old money.

2. Money Laundering Equilibrium where some subset of agents exchange from old notes
to new notes, while some would do so if they could launder money. The economy could
continue with either both notes existing after the transition period, or only new currency.

3. New Money Equilibrium where agents discard their old money or simply exchange it
all for new money. In former case, demonetisation fails to punish any of the tax evaders,
while in the latter the policy is most successful it can be. We call the second case as the
Demonetisation Equilibrium.

Figure 8: Monetary Equilibria
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Going forward from time 7 + 1, there is only old money in the system under the Old Money
equilibrium and the new money is simply use to pay for taxes and penalty if we impose that
requirement. The inflation in old money has to stay less than that of new money for the equi-
librium to exist. In that sense, it is a fragile equilibrium because if, say, the Old Notes undergo
some amount of wear and tear and consequently some tiny amount of money is lost which causes

15



higher inflation in old money. Then, the economy will transition to the new economy the moment
old money’s inflation gets high enough to exceed new money’s inflation.

In case of the New Money Equilibrium (which includes the demonetisation equilibrium) and
for the area below the 45° line, we have only new notes going forward from 7 4+ 1. In each of
these cases ¢,11 = 0. This leads to the limiting case of equilibrium characterisation i.e.

Proposition 3. When the Monetary Equilibrium is such that the economy has only New Notes
after the transition period, we are in the limiting case where value of old money ¢9+i =0 Ve>1.
In this case, the equilibrium money holdings of agent i is characterised by the following threshold
strategy,

Ezchange all Old money for New if ui\f > 561‘;]1' f

zr,mi9 mN st T+l (36)

Discard Old Money if ’ui\f < 561‘}3’ f
T+1

According to different thresholds for different agents, we have 3 possibilities (1) When all
agents discard their old money and start saving in New notes at a very low money supply, high
prices equilibrium, (2) When some subset of agents exchange old notes for new, others discard old
notes. In this case, agents would prefer to launder money if they could. The price of new notes
will be lower than the previous case because the supply of new notes is higher after exchange
by some agents (3) When all the agents exchange their old notes to new, which leads to the
maximum possibility of dishonest types getting caught. In this case, the price of the new notes
is even lower. In fact, in a stationary equilibrium, the new notes completely replace the new
notes and the economy continues at the same inflation rate as before the transition period, with
simply a change of notes.

Finally, there are the Money Laundering Equilibrium in the red region above the 45° line
where both money could stay in the economy after the transition period. In these cases, some of
the agents continue to hold Old Notes while some exchange them for new notes. The economy
would eventually move to an equilibrium with either of the notes depending on their relative
inflation in the future. This follows from the optimal money holdings decisions of the agents
from 7 + 1 onwards summarised by the following equation,

Bae;
,U7]—V+t - Bl -a)
— —

Only New Notes
Bae;

Z7i—+t = N9+t - Bl —a)
—_————

Only Old Notes
Bae;

it — B(1 — @)

Indeterminate composition

T o
i puryy < pzy
e N

if (g > 1

Vi1 (37)

: N _,0 _
I puryy = ueyy = portt

In either of the equilibria, the High type dishonest agents always exist in the economy in the
stationary equilibrium, the policy does not tackle the problem of ‘tax evasion’ and black money
completely. The laws of motion for each type fo the agents is same as before from equation
19, with p, replaced by (p + 7L (2%)), and we have all the type of agents still available in this
economy. In this sense, we are able to explain the stylised fact observed in the data (figure
2). The government undertook the demonetisation policy hoping that out of the ¥15.4 trillion

16



of old notes, only a fraction would be deposited by the agents for exchange and a lot of rich
dishonest agents who might be evading tax will be compelled to discard some of their old notes
to avoid punishments from getting caught. But we found that almost all of the New money
was deposited by the agents and the New notes in circulation almost reached the same level as
the Old notes. This is indicative of the Money Laundering Equilibrium with massive amounts
of money laundering as in the red area below the 45° line in the model. The Indian Economy
transitioned to only New Money equilibrium, but with black money not completely removed
from the system, and we explain that through our model.

5 Policy Implications

Our model of Demonetisation helps us understand the possible equilibria that emerge in the
economy when such sudden announcements are made to get rid of black money from the system.
We see that almost all the equilibria entail survival of the dishonest type of rich agents who
choose to launder money or incur a penalty by discarding new money in order to not reveal
their true taxable money holdings. Thus, a policy like Demonetisation, despite being sudden
is not a complete solution to the curb black economy. Even though in our model, the agents
types got revealed forever (i.e. they could never cheat again once caught), or they were not
allowed to launder; we saw that the black money still prevailed in the system. In reality, agents
transition between types and launder money which makes the issue of black money even more
grave instead of solving it. So, there is a need for policies which involve greater direct monitoring
of the agents types instead of one time demonetisation which actually cause more inconvenience
(during exchange), then the benefits from mitigating the black money from the system. Some
policies which might be more effective in reducing the size of the black economy, might be increase
in p, huge and prolonged penalties to agents who are caught misreporting, and the recent surge
of digitisation which helps to track agent’s money holdings more transparently. Digitisation
enforces agents to hold more income as reported, because it reduces the cost of monitoring.

6 Conclusion

In this paper, we solved a theoretical model of Black Money and Demonetisation. We found
multiplicity of Stationary Monetary Equilibrium and we could explain some of the stylised facts
observed in the data from the Indian Economy’s demonetisation episode of Nov, 2016. This
model helps us understand the tradeoffs faced by rich agents in terms of evading taxes and
getting caught in an audit by the administrative authorities. It also allows us to understand the
issue of Money Laundering which is prevalent in a lot of economies across the world. The model is
extremely broad in its’ possibilities of any economies’ responses to such policies. Demonetisation
in India is not a unique episode. Economies across the world have had policies similar to or
exactly like demonetisation, eg. Nigeria (1984), Pakistan (2016), North Korea (2010), Ghana
(1982) and so on. Some of the economies collapsed in response to such policies, others had a
phased transition and some just overruled the policy and agents never followed it. Our model,
allows for all these possibilities to emerge after such a policy.

Having understood the implications on the monetary equilibrium, one should not forget the
real economic implications of such policies as well. A sudden demonetisation of 2 of the highest
denominations notes left the Indian Economy with 86% of its’ cash in circulation invalid. It was
a massive economic shock for everyone in the economy. For an economy which has a very large
share of cash intensive informal sector, the policy led to a huge disruption for the real activity
for the producers and consumers in these sectors. There were adverse implications on the cash
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intensive agriculture sector, automobiles sector catering to the middle class (eg. Scooters, Small
Cars), real estate black money transactions during the transition period. The agents were also
affected by a lot of difficulties in having to go the banks in order to deposit their old notes and
there were limits on the amount of new notes they could withdraw in cash while the rest was
credited to their bank accounts. There were long queues of depositors at the exchange window
and the disruptive transition period lasted 2 months. Hence, it would be interesting to look at
the effects of demonetisation in real output and welfare for our economy.
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A  Appendix

A.1 2nd subperiod value Functions for the Baseline Model

Let us start by solving the value functions for each type of agent in detail. We shall solve back-
ward and start with the value functions for each type of agent at the start of the 2nd subperiod.

First, if an agent (of type i), receives the death shock at the start of the second subperiod of
time ¢, she does not save any money for ¢ 4+ 1 and she has the following optimisation problem,
hy

maxu(c;) — —
c, €;

s.t. ¢ = hy + gpmy + 01 Sy

The solution to this optimisation problem is ¢, = €;, and hence her value conditional on
death shock, becomes:

_ S
Wi(i,my) = log e — 1+ M

€

Next, we can solve for the value functions conditional on no death sock and then combine
the two to get the final expected value for type ¢ with money holdings m; at the start of the
second subperiod W} (m;) as follows. Conditional on no death shock, the agents shall optimise

as follows:
Seller (S)

c,h

max, logcy — he + 5‘4i1(m/)
s.t. ct’—&- o’ = hy + ey + .S
where we use M’ as a short hand for m;, 1. Substituting out for h;, we get,
12%5/( log ey — [cr + ¢y — ¢y — ¢Sy + BV{L(mI)
= — 1+ [puin+ ¢uS)] + max (BV, 1 (') — g’

The quasi linearity of preferences in consumption and labor helps to separate the problem for

optimal consumption (¢; = eg = 1) and helps to get degenerate money holdings for each agent

which does not depend on the money holdings from the previous period. This greatly simplifies

this setup and helps to keep track of the money holdings distribution among agents.
Combining the cases with and without the death shock, we get that

WE () = 6 [~1+ ¢pine + ¢Se] + (1 = 6) [_1 + ¢+ ¢Sy + max (BVSH(mI) - (btm/)}
=1+ ¢y + ¢S + (1 = 9) max (BVS () — ¢p)

Low Type Buyer (L)

Likewise, we can solve the problem for each of the buyers. The low type buyers simply
consume and produce in the second sub-period and do not have to pay taxes, or participate in
misreporting i.e. they have the following maximisation problem conditional on death shock.

h¢ I
I - — V, !
C{%%{, 0g Ct . + BV (m')

st. e+ oem’ = hy + demy + ¢Sy
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1
= maxlogc; — P [cr + dem — dymy — §Si] + 5Vti1(m/)
c,m L

S /
“logey — 1+ %mteiﬂfw + max {Bml(m,) B ¢zm}
L m L

Combining the cases with and without death shock, we get that

W) = loger — 1+ 27004 (1) ma [ﬂvtixm’) -
L m

¢tm/]

€L

High type Caught Buyer (C)

The high type ‘Caught’ buyer has a similar problem as that of the low type with no mis-
reporting incentive, except she has to pay taxes (either because she chose to be honest in reporting
her type or she was caught in some previous time period and her true type is revealed forever).
So, she solves the following,

hi
1 _ VC /
max loge, — — + 5 11 (m)

st e+ gem’ = he+ demy — T + ¢Sy

1
== max logc; — o [cr + gym’ — (pemy — T) — ¢eSe] + ngl(m/)

(pemy —T) + ¢Sy _ ¢tm/]
€EH €H

=logey — 1+ + max {/81/1521(7,1’)

Combining the cases with and without death shock, we get that

(pemy — T) + ¢Sy n
€

WE(my) =logey — 1+

(1 - ) max [ﬂvﬁl(m’) . @m,]

€H

High type Not Caught Buyer (NC)

Finally, the high type ‘Not Caught’ buyer has an additional decision to make: whether to
report her true type and pay taxes, or to continue to misreport and take the chances of getting
caught with some probability (p) of government audit. Hence, her maximisation problem also
involves reporting strategy, and using the same steps as above, simplifies to the following:

— WCOm) =logey — 1+ T g, [_T + (1 - 6) max (ﬁw€1<m’) - W)] i
€H (23 m €
o) , )
e, [p <€H + (1~ 6) max {viil(m’) - ‘i’z ) +(1-p) ((1 — 8) max [mfgf(m/) _ i?:m

A.2 Nash Bargaining Problem for the Baseline Model

We know that the buyer maximises as follows:
nax Ut(th(mt; €iyMt)) + Wti(mt —d(my, €,mM)) — Wti(mt)
qP,d<m

subject to  — ¢;(qF (my, €1, 10¢)) + W (1 + d(my, €,m4)) — W (1) >0
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Using the quasi linearity result in 8, we can simplify this as follows,
B - ped(my, €;,1M4)
max u my, €, My)) — —————=
P t(ar (me, €5,77)) e
subject to  — ¢ (qf (my, €5, ) + ded(my, €5,174) > 0
Since the buyer has all the bargaining power and her utility is increasing in the quantity of

specialised good consumed, the seller’s participation constraint binds, i.e. the buyer only pays
enough money to the seller to compensate her for the cost of producing the good i.e.

¢td(mt7€i7mt) = Ct(th(mtyeiamt))

B s
= max ut(th(mt,éi,ﬁlt)) B ct(qy (my, €5,mM4))
gB.,d<m €

Define ¢;(m,¢;) = {q|u§(q) = @}, then the optimal decision of the Nash Bargaining is,

B _ @i (me ) if ci(q; (me, €5)) < ey
qz (mtv ei) - ~ ~ .
{Gtlec(@(my, €;)) = ¢pmy}  otherwise
and for the payment,

ce(gq; (my, €:)) :
NI N VY )T f * ; <
dy(my, €) = b if ci(qf (me, €)) < demy

my otherwise

Value functions at the start of the 1st subperiod

With the solution to the Nash Bargaining, we now know the flow payoff during the first
subperiod and we can get the value functions V;}(m;) for each type i of the agent as follows:

Seller (S)

With probability any, the seller meets the low type buyer, produces the good as demanded,
and gets the continuation payoff after receiving the payment, with amwg, she meets the high type
buyer and with 1 — «, she does not meet a counter-party to produce and exchange the specialised
good.

Vi () = amp [—ci(gf (my, ep)) + W (g + d(my, e))] +
anp [—ci(qf (me, en)) + W (i + (i, en))] + (1 — )W (170

Since, the seller gets no gain from trade in the DM, from the above bargaining solution where
bedy = ci(qP) always, we get that her value at the start of the period, is just equal to her payoff
at the start of the second subperiod,

Vts(mt> = Wts(mt) = ¢ymy + Wts<0)

In this sense, the seller in this model is more like a facilitating agent that supports the more
interesting side of heterogenous buyers.
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Low Type Buyers (L)

For the low type buyers, they only get flow payoff in the DM, if they meet a seller with
probability «,

Vi (me) = a Jue(qr’ (me, en)) + Wi (me — d(my, en))] + (1 — )W (me)

Sed(my, eL>)} S VAT
€1, €r

—a |:Ut(Q§(mt’€L)> -

Ct(th(mtvEL))] n Prmy

wk(o
- €L+ +(0)

=« |:Ut(th(mta€L)> -

High Type Buyers i € {C,NC}

Likewise for the high type buyer whether of not she has been caught in the past, we get the
following value functions at the start of the first subperiod,

ce(a (me, exr)) + demy + W} (0)

€H €H

Vi(me) = = o |ug(q] (mu, €n)) —

A.3 Guess and Verify solution for threshold value of audit probability

We know that the value function at the start of the second subperiod, for the high type NC
buyer, when she decides on her reporting strategy is as follows:
my + ¢S, -T m’
LIS N [6 + (1= 6) max (ﬂVtil(m’) -2 ﬂ +
H H m

€H
—P m’
1é:€L |:p (EI_I + (1 — 5) H}gxﬂ‘/tg_l(m/) _ QZH

WNC(my) =logey — 1+

)+ ) (-9 me s - )|

€

We guess that the value of p is such that the agent prefers to misreport than to turn honest
i.e.
¢m/

€H

> +(1—-p) ((1 —9) %Xﬁ‘/?f?(m’) B qﬁm/)

P
p(0+ (- 0 ma v o) -
H m €H

> T s)max (ﬂv£1<m'> - ¢m') (38)
€EH m €H

Under the guess, we know that her value function is as follows,

,P /
WNC (my) = log e — 1+ M 05 {p < + (1= 8) max BV,S, (m') — gm ) +
€y €y m’ €g

(=0 (1 Dy BV () - 2 )

€H

Next, we solve for the optimal value of money holdings for each type of agent under the guess.
Let us define

Ct(QtB(mtv €i))

Ti(my) = w(qf (my, €;)) — €
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Also, let us solve for the derivative of I'i(m;) w.r.t. m; as follows:

ori(mi) _ (OTy(m) Oqf ci(a’)) oa7
amt 3qu 8mt €; Gmt

— [wta) -

From, 10, we get that

oL} (my) 0 j@)1 9 if ci(gf (me, €;)) < demy
T om. resy Gl q .
Imy [Ut(Q) . ] By otherwise
using the definition of ¢* s.t. w/(¢*) = p/(erf*)_ Also, using the definition of ¢, we get that

o6
4 _ T i . Substituting this in the second case above, we get that
omy Ct(Qt(mt7 €i))

i 0 if ci(qf (me, €)) < ppmy
r L
Ori(ma) = { (G (e, )

1
om = — —| ¢y otherwise
' ca(mee)) el

With this notation in hand, let us solve for the optimal money holding decision for each type
of agent.

Seller (S)

First for the seller, she faces the following optimisation problem once we substitute for Vtil
into W%,

Wts(ﬁlt) =—-1+4+ ¢tﬁl + ¢tSt + (]. - 5) II%?;X (ﬁ (¢t+1m/ + Wtil(O)) - ¢tﬁl,)

This leads to the following first order condition for money holdings,

{m'"}: (1= 0)(Bbr41 — ¢1)
We shall look at the stationary equilibrium for this economy i.e. ¢¢My; = ¢pr1Myyq in
equilibrium. This implies ¢(fi1 = MJ\Z” = p. Moreover, we shall only consider the case when

B < u, else all agents would want to hold infinite amount of money and that would not be
supported by market clearing in equilibrium. Further, we shall look at a stationary equilibrium in
which all agents hold a constant amount of real money holdings ¢;mi = 2 over time. Considering
all this, we get from the above FOC for seller, that

B-—pu<0 = m =0 :>

Low Type Buyer (L)

The low type buyer has the following optimisation problem once we substitute for the value
function V%, (my41) from next period into W/ (m¢) and use the definition of I'f\(msy1) as
follows,

¢t+1m/
€L

my + ¢S,
1+¢tt ¢tt+

Wik(my) =loger, — . (1-9) max [ﬁ (aFtL_H(m’) +

+ Wt[:&-l(o)) - (btm/}

€L
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oLy (m)
This implies the following FOC for money holdings. We rule out the case in which —21—2 —

om’
0, i.e. th = ¢*, because then we get that the agents choice of money holdings depend on
ﬁ;,u < 0, i.e. she holds 0 money but consumes optimal amount of specialised good next period
€L

(contradiction). This shows that the buyer is only able to consume less than her optimal level
of specialised good, and she exhausts all her money holdings in doing so, i.e. each buyer shall
only be able to demand ¢ units of specialised good in the DM.

(m'y - (1-4) [ﬂ< orf, (m ) ¢t+1> ¢t] <0

om’ €L,
Ut+1(‘ft+1(m 6L 1 ¢t+1 ol
= (1-9 [ﬂ <a L%H(@tﬂ( a L] b1+ ) - EL} =0
= fa [(u,’) (Geg1(m/, fL))‘| b1+ ——————— Bl = a)den )(th ¢t <
€ /it €L

Assuming that we have an interior solution for money holdings, and using the definition of ¢,
we get the FOC, which leads to some degenerate value of money holdings m't(¢yy1, 8, o, er, )
depending on the functional form of u, and ¢, such that z* = ¢, ;m/ is constant and solves the
following FOC:

Ly . 71 -1 /L _M—ﬁ(l_a)
e |{5) (g | = ==

= zF =i ({Z/}t_; {M_ﬂﬁfitL_a)D

If for example, we have u;(qP) = log ¢?, and ¢;(qP) = cqP, we get that

) - /BaeL

Cp-p-a)

High Type Caught Buyer (C)

Using the exact same steps as for the low type, it is easy to show that the money holdings
for the high type Caught buyer can be solved from the following FOC, which for the case of log
utility and linear cost is as follows:

W7 Tp—B01-a) Baey
= o <{Cl}t+1 |: Baey :| == p—B(1—a)

High Type Not Caught Buyer (NC)

For this type, we look at the value function at the start of the second subperiod, and substitute
for the optimal value function after getting caught, and the value function for the NC type Vtﬂ\rflc
as follows,
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my — pP 4+ oS m/C
Wth(mt) =logey — 1+ deme EZI){ 5 + (1 —9) [p (5‘/5;1(7%/0) . ¢t€H ) n

(1-p) <Ir7lfgxﬂ [arﬁg(m/) L G’ Wﬁg(o)] _ @m’ﬂ

€H €H

Getting the FOC for money holdings,

{(mNOY . (1=68)(1=p) (6 [aarﬁ(f( m') n ¢t+1] B ¢t>

om’ €y €H
_ RS (m') g o
oy () )

Using the same steps as before, we get that the high type not caught holds the same amount
of money holdings as the high type caught buyer but works less since she does not have to pay

taxes.
-1
NC _ u p—B1—-a) No _ DPaey
z = Ct+41 ({ Cl}t+1 [ 756%11 }) — |z = 7M—5(1—G)

Having solved for the optimal values of real money holdings under the guess, we can go back
to the condition in 38 and verify when the guess is satisfied in equilibrium. From 38, and our
solution,

p(20+ -0 [3v ) 225 ) =) (=) [avar e - 22 )

€ €

1C 1
> L (1) [V () - 2

H |

INC 1C 7

= o[ a-g (s - ™ )= (o) - )]

H €H €H i

T INC 1C'\ 1

< Tra-g) |(avaceee) - 2 - (svg o) - 2 )

H €H €H i

Since, 2¢ = zV¢, we can simplify this to,
P T

P [H +(1-8)8 (VT (m™) ~ Vt(il(m’C))} < -+ (L= 9B (VAT (™) = VS (m'))

Next, note that VAT (mN) — V,§,(m'¢) = WHNT(0) — WS, (0), since they have the same
amount of optimal money holdings, and from (6) - (7), we can substitute that out to get the
following within the framework of a stationary equilibrium,

%Hlds)( P)BWHS (0) — WE,(0))

—-pP+T
[1—(1=0)(1—p)blen

WAT(0) = W541(0) =

— WNC—Ww =
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Going back, to the inequality, we can substitute this out to get,

P —pP+T T —pP+T
pLH”“‘W([1—(1—6)(1—19)5]61{)} < eH*““”ﬁ([1—(1—6)(1—p>meﬂ>
L (L ([1 g :Zg(ﬂ p)ﬂ]eH>
TP . (1-p)(1—0)p
sy __”[1—<1—6><1—p>m]
T—pP 1
ol G T ey
L +ve
T *
SPSEEP

A.4 Value functions for the Model with Demonetisation

First let us simplify the generic second subperiod value function incorporating for the death
shock. The agents again have the same optimisation problem upon death, i.e.

-
maxlogc, — —
c,h €;

st. ¢ =hy +¢9m2 + oNmY 4 oINS,
¢Zm + ormY + oY S,

€

— Wi m®, m") =loge; — 1+

In case of no death shock, the agents also have same problem as before with the continuation
values being U’S instead of V’s now.

he
max loge, — — + UL(m'©, m'N

c,h,m’© m'N 8¢ €; T( )

st. cr +69mO + oNm!N = he 4+ ¢9mO + ¢Nml + oV S,

o7m? +opmy + o7, U (/. ™) pOmi0 + N mN

€; m'O ,m’N €;

=loge; — 1+

Combining the 2, we get Wi(m©, m¥) = §(Wi(m°,m")) + (1 — §)(above value), which we
shall now specify in detail for each type of agents.

Seller (S)

At the start of the exchange period, agents come with certain holdings of new and old money.
They choose how much of the old money (0 < 2 < m’©), should they convert into new money,
given they can gain for the higher value of new money but also get caught and penalised if they
try to launder money.

US(m'%,m"™V) = max B (VAL (m'© —2,mN +2) — 75 (2) 9]
0<z<m/
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Using the above explanation,

W2 (m m) = —1+ (¢m® + ¢¥m™N + ¢ S;) + (1 =) max UZ(m'@,m'N) — (¢9m'® + ¢¥m'™)

m’'O 7m/N

= (¢7m® + oY m") + WF(0,0)

Note that the quasi linearity of W still holds and we use it in exactly the same way in solving for
the terms of trade in DM. Also, since the bargaining problem is essentially the same as before
with ¢;m; replaced by ¢9m? + ¢N¥ml¥, and the seller got no flow payoff from Nash Bargaining,
we get

VS (m®, m") = WS m®,m")

Solving for the optimal amount of money holdings for the seller, using the above value func-
tions, we get

US(m'?,m™) = [ max BIWEL(m'© —a,m™ + ) — 7% (2) 7]

FOC for {z} is decreasing in x using the assumption that 7’ > 0, we get the following
threshold strategy,

Let x5 : 8 [(CZSJTV—H - ¢TO+1) - W/S(x)fs] =0

= ‘ 2*(m'?) = max{0, min{m'?, x5} } ‘

i.e. the Seller shall exchange all her money holdings upto xg. Next, we substitute this back into
the period before i.e. W, and solve for the optimal amount of money holdings of Old and New
Money as follows:

W2 (m®mN) = =1+ (¢7m? + ¢ m™ + ¢S, ) + (1 - 6) max

[6 [Werl(m/O _ x*(mlO)’m/N +x*(m/O)) _ WS(x*(m/O))fSH _ ((b?m/O + (b‘]erIN)

FOC for {m/®}, {m/NV}:

ey plog (102508 o, (B0 - wser ey (25500 59 - o0
{5 (61 — 75 (') f5] — 62 when m'® < x
BeQs1 — o2 when zg < m'©
(M} BoYy —oF
Assume that 8 < Y, B < p¢ =
m§ €[0,25]: B [671 — 75 (m§) 7] — 67 =0

mg{V:o

This gives us the optimal money holdings decision for the sellers.
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Low type buyer (L)

We follow the same steps as for the Seller, to get the value functions for the low type buyer.
First, she chooses the exchange amount at time 7, she reports i+ = L, i.e. she is monitored with
probability 7%, and if she deposits more money than what she holds, i.e. in order to launder,
the punishment kicks in and stops her. Further, her value functions at the start of the first and
second subperiod are also derived as follows:

UL (m/©,m'N) = O<m<axloﬂ VEL(m'© —2z,m/N +2) — 7 (z) f*]

0,,0 N, N N
WTL(mO’mN)logeL1+<¢Tm +¢‘rm +¢7‘ S‘r)+

€L
(1-6) max {UL(m/O m’N) B ((f)?m’Oer)JTVm/N)}

m/O 7m/N €L,

_(69mO + p¥m?
= -
VTL-H(m/Ovm/N) =« [F£+1(m’0, m/N)] + WTL+1(m/07m/N)

) +Wk(0,0)

Cr+1 (q'l;+1 (m/07 m/Nv EL))

€L

o

(@] IN)

where 'L, (m/©,m™) = |:'LLT+1(q,Z;+1(mI ,m'N er)) — } is the modi-

fied version of I' with a portfolio of old and new notes.

We start with solving for the optimal amount of exchange for a given value of money holdings
of old notes and new notes by substituting out for the V, ;1

— ULm'@,m™N) = [ max Blark  (m'© —z,m™ +z) + WE  (m/© —z,m™N + ) — 7% (2) ]
8FL 10 _ IN N _ 0
FOC for {x} . 6 |:Oé ‘r+1(m ax-r7m + 33) + <¢T+1 = ¢T+1> _ W/L(x)fL:|

We know that, under our utility and cost functions, where in we assumes u(q) = log g, c(q) =

cq,
Oy (m'© —a,m™ + ) 110 Oy (m'© —a,m™ +2) |t TN
Om/©O ém e | TV om'N ¢m ey | T

with ¢.m = @2, (m'© — 2) + ¢Y (MmN + z), = the following FOC decreasing in z.
Consequently, we shall get a threshold strategy also for the poor buyer. Let x(m'®,m'") be
such that,

B|:Ol< ( 7N+1_ 7Q+1) )+(1_a)< ‘]I'V+1_¢‘?+1)_7T/L(x )fL:|:0
¢ m/O + N mN 4 (6, — 92, | )xr €L :

= 2 (m'?,m'N) = max{0, min{m'®, xr, (m'®, m'N)}}

Again, once we solve for the optimal value of exchange as a function of money holdings, we
can move back to the value function W at the start of the second subperiod as follows,
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d9mO + ¢NmN + NS,

€L

L 10 * IN *
)+ =0) max {Blar (0~ opom™ + o)

¢9m10 + ¢7]}/m/N> }

€L

— WEmO m") =loge, — 1+ (

CWE (' — 2, ™ 4 23) — wE(a) £ (

Getting our first order conditions for money holdings,

o bR )

0) a8 foro)
{am }f} ~
(BB ) B0 ) 0] o)
el

Simplifying and substituting for the partial derivatives under our example with log utility and
constant marginal cost of production, we get the following,

> +

[ a¢9+1 (1—a)¢9+1 _ ﬁ i 10
{mlo} ) /B :¢‘(r3+1m/()+¢17\1+1m/N+(¢7 T+1);3L €r €r ifm >z > 0
’ 8 o + (1*Oé)¢]rv+1 _ LfL ¢>O it mO < »
| ("N +m70) L =L
[ o (1—a)pY,, oY . 10
{m/N} . ﬂ =(m’N+m’O) + NEL e N N if p 2 m
: adriq (1_0‘)¢7’+1 _ % 10
B [ $2p1m O+ ym N +(oY, —67, o + €L €L ifzp <m

High type Caught Buyer (C)

The value functions for the high type buyer whose type is already revealed is as follows. Her
reposted type is ¢ = H, and the corresponding fine fC.

UC(m®m™) = max B[V, —a,m™ +2) - (2)5°]

0<xz<m’©
¢9m® + pNmN —T+¢§ST> N

W (m°,m™) zlogeH—1+<

€
0,,/0 N,,/N
(1—46) max US(m'° m") - orm” +orm
mlo’m/N T €
0,0 | 4N N
_ (¢>m+¢m) L WE(0,0)
€

Vr+1(m mN):O‘F-Ir{-&-l(m/Ovm )+W+1(mOmN)

10 /N) _

c +1(Q7]—3 (mlo’m/NveH))
where T2, (m'?,m {ufﬂ(qﬁ_l(m ,m'Ner)) — = +1

€H

30



Substituting for V11 in U, we get

= UZm/%m™)= max BlalH  (m'° -z m™ +2)+WZ (m

10 _ . IN _ _H( .\ C
0<z<m/O ' @) = (@) £

This leads to the following First order condition for exchange amount,
or; —z,mN +2 No— o9
|: +1( )+< “+1 ¢ +1) _ﬂ_/H(m)fC:|
or €x

For out choice of utility and cost functions,

OTE (m© —z,mN +2) [ 1 11 .o oL (m© —z,m™N +2) [ 1 I
om’© B ey | 7TV om'N T lom ey !

¢.1’1’1 €H

with ¢.m = ¢2,,(m'° — z) + ¢ (MmN + ). = the following FOC decreasing in
z. Consequently, we shall get a threshold strategy also for the high type caught buyer. Let
zo(m'®,;m'N) be such that,

0o 00 ) ) 1o (=) ]
ﬁ[a< 2iam/© + oY N + (o) — 624 1)xc - €x T (zc)f7| =0

— z5(m'%,m'N)

{x}: s

= max{O,min{m l‘c(m m )}}

Substituting this back into the value function at the start of the second subperiod,

max
m/O7m/N

0,,0 N, N _ N
W.,_C(mo,mN)IOgGH1+(¢Tm +¢‘rm T+¢TST>+(15)

€H

0,,,/0 N, /N
{5 [alZ  (m/© — 2" m/N +2%) + WS, (m/C — 2 m/N +27%) — o (2%) £] - <¢Tm torm )}

€H

This leads to the following first order conditions for money holdings,
arH, () dx*(+) OTH_ (1) [ 0x*(-) o dx*(+) N[ oz ()
10 . T+1 _ 741 T+1 .
{m } . ﬁ |:a ( om 10 {1 am/O + @m’N am/O + €x 1 8m’o €x am/O
*( O
—W/H($*){am ()}fC:|_¢T

€

o oS ) B ) e ) )

+
3
t

which can be simplified as follows,

(m©} - B B :(m/Nim/O) + (kiffﬂl - ﬂ’H(m’O)fC} - % if 0 <m© < e
| ) p _¢T+1m/o+¢r+1zﬁ¢:’§$( N =02 )zo (1_2?9“} - % if zo < m'©

{m/N} . _ p _(m’Nim’o) + (1_0211%“} - % if 0 <m© < z¢
SN e +¢§Hﬁgﬁ( T (kiffﬂ} — e < m©
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High type Not Caught Buyer (NC)

The high type not caught buyer is the most interesting one, since she faces the tradeoff of
getting her type revealed in case she is caught exchanging more money than her reported type
could have. The in the event that she gets audited for exchange, her penalty is much higher, and
her value function is as follows.

UNC(m'©,mN) = | max L () [ﬂ(VSﬂ(m'O —a,m'N 1) - ch)] +
(1_77 ( )) [/8 T+1( —J,‘,m/N—‘rl‘)]
0,0 N, N N
W‘I{VC(mO,mN)_logEH_l_i_(QSrm +¢Tm +¢TST>+I’H§%X
€EH €
— 0,,/0 N, /N
le—. -l +(1—-06) max (USm'C,m™N) - orm’ Form
H GH m/O,m/N o €
— 0,,/0 N
leee, $p -P +(1—06) max (USm'C,m™N) - rm” + d) +
L €x m'O m/N T
0,,,/0 N
(=) (a=0) o, (3O - & “b ))}]

Vr+1 (m/()’m/N) = arfﬂ(mlovm )+ WT+1(m/Oa m'N)

10 /N)

where T2, (m'?,m :[uTH(qﬁH(m ,m'™ ey)) —

Cr+1 (qg-&-l (m/O, m/Nv EH))
€

Substituting, for tomorrow’s value function V,; into U, and assuming that the agent prefers
to still misreport her type when she is not caught, we get the following,

U.,J_VC( 10 /N) 10

m'%m™N) = max 7(z)B ol (MO —z,m™ +2) + W5 (m

IN NC
0<z<m’® —-rnm + .’II) - f ]

(1 = 7L (@) [aTEyy (0 — 2w + 2) + WG (© — 2, + )]
This leads to the following first order condition for {z}:

OTE (m'© —z,m'™ 4 x) n 1 — 924
Ox €H

E(@)8 [ (' =™ ) = PN = WS (' = 2, + )]

B |a +

I solve the baseline model for the case with both old and new money and it is easy to show
that the high type caught and not caught agents hold the same amount of money holdings going
forward from 7 4 1 onwards, so we can easily subtract the 2 values as follows:

.
W7'c+l(m107m ) WT-‘rl( 07 m/N) = _pi + (1 - )( 6)/8[WT+2 WT+2]

€n
1 pP—T
—(1=-p)(1-06)B en
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Substituting this back in the above FOC, we get:
(0751 — ¢901)
@ afe( o —fs )
Qim0 + o mN + (oY — 92y )

’ 1 T—pP C
Sl e e e

+
€H

(1—- 04)(¢Jrv+1 - ¢9+1)]

Again, this is decreasing in z, which implies a unique threshold value zxc(m'©, m'™) such that
3 {a ( (6741 — 8241) ) n (1—a)(pr,, — ¢9+1)}
Qom0 + N m/N 4 (o, — 09, ) )ane €H

/ 1 T—pP c| _
WL(xNC)ﬁL—(l—p)ﬁ - JrfN}O

— 2" = max{0, min{m'?, zxc(m'?, m'V)}}

Substituting this back to get the optimal value at the start of the exchange window which
will also be the continuation value to the second subperiod value function.
— UiVC(m/O,m/N) _ WL(I*)ﬂ [al—wf+1(m/0 . x*,m/N +:L'*) + WTC—H(m,O o I*,m/N +I*) o fNC]
+(1 _ WL(LL'*)),B [al—\‘IF-IJrl(m/O _ x*,m/N =+ LL'*) + W-I{\;Cl’(mlo _ SC*,TI’L/N + .’E*)]
Next, we want the threshold value of p, at time 7 to be also such that the agent does not

want to reveal her type in the Report and Verify window, i.e. we solve for the threshold value of
p* also for time T,

{T+ max <UC(m/O m/N)¢9m/O+¢f.vm/N)}<

€H m’o 7m/N €H

_ 0,,,/0 N,,,/N
{p <P+ max (UTC(’ITLIO7TTL/N)¢Tm +¢7‘m )>+

€H m/’O m'N €H
0,,,/0 N, /N
(1—p)( max (UNCm' m™N) - Grm” +or
p m/()7m/N T ’ €H
P—-T Om/0 + Ny /N
— P < (lp){ max (UTNC(m’O,m’N) or or -
€q m/O7m/N €H
O,,,/0 N, /N
max (US (m/'”,m™) - Grm” o
m'O /N T ’ €x

Now, we know the solution to get US, but we should solve for UN® under such guess for
probability of monitoring. This implies, the agent chooses to never reveal her type.
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Under the guess, we get the following value function at the start of the second subperiod,

¢9m0+¢5mN+¢§VST> N

WNCmOP, m") =logey — 1+ (

€H
—P ¢Om’o+¢Nm/N
—_— 1—6 UC 10 INy _ Pr T
{p(EH T )m}giﬂbx’N( - (mm) €H +
0,,10 N, IN
0 (0-0) s (0o ey - 20 0E T
m’© m/’ en
=10g6H—1+(¢7m Torm” +¢r T>+
€H

_ ¢ o
{p(;+(1—5)<5[VTC+1( & —ag,mdY +ag) — 7w (a5) £ - el +¢ >>

+(1-p)(1—-6) max ((WL(x}‘VC) [B(Vg_l(mlo oo, m™N + o) — fNC) +

,m'N o o
(1= 7 (aiee)) [BVAS (' — aive,m™ + wyc)] - T 0o ))}

So, we can get the FOC for the money holdings of the high type not caught buyer in the last
period when exchange is possible, by taking the first order conditions for m’© and m’N in the
above value function.

('} (7o) G ) B V() - 1 = VS ()
Vi) {1 _ 0rRve() } VG0 {ax;fvc«) H

+ 7l (zne)B [ Im/O om0 /N 9m/O

oVAT() {1 _ 3%%0(-)} L VA0 {3337vc(~)H 97

L *
+(1-7 (xNC))B{ om'0 Om/© /N 9m/0 €x

{m™) (7o) G ) B VG0 - 14 = VS ()
V() {_axm-)} VL) {1 1 97hel) H

+ 71-L(QC}FVC)B { om0 om/N om/N Om/N

VAL () {_axm-)} | VASO) {1 ) aNcoH oY

L *
(- w8 | Tt { - Tpheid b+ T [y Soel | o

Again, we can solve for each of these things and we get the following final FOC for money
holdings for the not caught high type agent.

[ — il o
{m©} : s =m'0-(im/N + U@E?ﬁl — 'L (m'9) <1(1(ia)”:)5(015)6 Te_fgp i ch)} _ fTTI it m'© < zne
p _¢?+1mlo+¢§+1m'NTIE¢]TV+1—¢?+1)m1vc 37, TH] - % if m© > zne
—_ N N
{m/N} : B I /o+mfN + (IQE;\;’TH} _ % s ) it m'° < rno
i e ¥ ey s o T“} — it m'0 > e

NC _ T P NC
Let £7% = (1 T e T/ )
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= the following FOC’s for the high type not caught buyer in the transition period,

[ (1—a)p¥ 1L, 10\ ¢NC $2 . 10
10 B /()+m/N + Py = (m )5 ~em it m"™ <aznc
m : F
{ } 3 0¢¢?+1 (1_a)¢(7)+1 _ iy it m'© > ¢
| $C 1 m O +¢N  m/ N4+ (N =92, Nanc €H €H = INC
[ o (1—a)el, | oY : 10
{m/N} ) B _m’o+m’N + H - 6;{ if m S INC
! I a¢7—+1 (1704)41)7]—\’-}—1 ¢N . 10
— Iz itm'“ >z
ﬂ _¢r+1mlo+¢f+1m/1\/+( +1 ¢¢+1)$Nc €H €H Z INC

A.5 Analysing the first order conditions for each type of agent over
the parameter space

We can divide the first order conditions for exchange and money holdings into sub cases, the
basics are the same of reach type of buyer, so i shall go over the low type buyer in detail and it
should be easy to see that we get similar results for each of the high type buyers.

Low type Buyer (L)

To solve the complete system, let us look at all the possible cases and the corresponding
restrictions on the parameter space.

e [Case 1]: No exchange: z; <0,m'° >2;, =0 —

{z}: BAGr+1 [ 9+1m'oi¢]fv+1m’N + (1;a) — Z;fi} <0

{m©y: g2, { ¢9+1me$ St (1 ;a) _ gi] <0

™} BeN, Lﬁ? ,0z¢7+ —x (16—L04) _ gi] <0
[ SubCase 1]: p9 > Y = m'% = 0,m'N > 0,2/N = oY m/N = %’
Apryipy
[ S{i:Cazeﬂ;T]L‘fL <p = wmN =0m° > 0,29 =92 m° = %,
Apriapl L L
[ s{i;cazeﬂg] ! =pnd = MmN 4+ 2 m'C > 0,20 + N = #@—m

Adrpapl L¢L
e - <prSf

e [Case 2]: Exchange<Old Money Holdings: 7 > 0,m'Y >z > 0i.e. 2} =2, =

. a (1—a)7rLfL}
{a}: BAGr 11 [ 9+1(m/o —xr) + q&ﬁﬁrl(m’N +xr) N €L Aprir] 0
o a (1—a)_u9} {”LfL_
{m™) Bora Lﬁo (MO —zp) + N (N 4 ) - €L Ber B Adria
INY . N @ =a) m2]_ gy [0S
{m™) P { 9+1(m’0 —xr) + ¢{rv+1(m’N + L) e 55L} = forn {A@*l
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[ SubCase 1]: pf > ¥ = m'? = 0 Contradiction

L oL o
[ SubCase 2]: 19 < puly = m’ ,Oﬁ{MDTfH} =&

[ SubCase 3]: u9 =, B [Ad> “} = ’:—z Indeterminate ¢@,,m'® + ¢~ ;m'N but z, and

total money pinned down if 7/ () function.

e [Case 3]: Exchange Threshold > Old Money Holdings: z7 > 0,0 < m'® <z; —
i =m° =

(oes: B | O o) - A T ) T Z;ffl] -
am®:  BAd [ N ) (1;Q) - Z;fﬂ =
oy po | )t W?ViL - 6¢§iej =Y
N BN, [ %(mﬁ oy + d ;a) - /?NJ =0

[SubCase 1]: ¢~ — ¢9 > Bepnl fbf = m’N =0,m° > 0,7l fLBer, < uPAp 11,
10 _ BQGL

¢ + Bermhfl—(1- a)ﬁ¢7+1

[SubCase 2]: ¢ — ¢9 < Bepnl fb = m'© =0,m'N > 0,7 fLBer, < uNA¢, 11,

¢T+1m

N Baer IN
m’ :¢N (L - )Be,, 2 =N m!
[SubCase 3]: ¢ — ¢9 = Bernl f& = m'C +m'N > 0,78 fEBer, < uNAd 11,
Baer,
m/o+m/N:¢ = a)BaN 2 = ol (m'C +m')
T7+1

We summarise the results of the above cases in the following figure 9.

High type Caught Buyer (C)

We can similarly solve for the optimal money holding decisions for the high type caught and
the high type not caught buyers respectively. They have similar sub cases, except the relevant
threshold for the no exchange to optimal exchange on the x-axis changes.

e [Casel]: No exchange i.e. zc =0,m'° >0 = the following FOC’s

| a (1-a) =ffC
{z}: BAGr+1 [ O im0+ N, m'N + em A¢r+1} =0
10 . @ (1 — a) o MQ :|

{m } : B¢‘r+1 |:¢9 /O 4 ¢T+ m + €H ﬂEH S 0
IN . N @ (1 — a) ‘LLf'V

{m™}: ﬁ(bﬂ-l { T+1m/o +¢T+ m'N + €H B ﬂeH} <0
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Figure 9: Best responses of Low type buyer in Partial equilibrium

:u'r b o ,
mO >z, =0 0<771/O§IL///
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A.6 Deriving the Monetary Equilibria
We shall consider each of the sub cases, for each of the agents and analyse each of the 7 possible

regions in the complete picture (figure 7), and see which one of the them satisfies market clearing
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for the equilibrium to exist. Let us number them as follows and solve for the equilibrium prices
in each case,

Figure 10: Complete Partial Equilibrium
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interchangeably call the low type buyers as poor agents, and the high type buyers as the rich agents.

HfC

We know that in any of of the cases the supply of Old and New Money comes either from
the previous periods savings or from government seignorage. For the old money, the real value
of money supply from the previous period is as follows,

o Baey, Baey 0 Pae _ o)
& (A< 915<1a>¢9>““1( 915(1a)¢9>) —m( 915<1a>¢9) = Mo

where € = mper, + mgey, and the A\ = 7y, Ay = 7my. Likewise, the money supply of new

money cones either from exchange at the window or from government transfers, we shall call it

MSYN. We calculate the price for old money ¢¢ before the exchange and the price of new money
N, after the exchange. For all cases, we still have our assumption that ¢, > ¢%, ;.

(1): All agents saving in only Old Money
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In this case, all the agents have the following demand for real money,

afe
pe = B(l - a)

Equating this with the money supply, we get that the given equilibrium exists whenever, u9 <
p, and pf = fi,¥t > 7. For new notes, the only source of supply is government transfers S,
and if we impose that the agents pay their taxes and penalty in terms of new money, we can pin
down the new money prices as follows,

= MD?

¢N’: AcT-+mXNcpP
T ST

The prices would be determined for a given level of government transfers. In particular, the
government could manipulate and enforce the agents from not staying in this equilibrium by
dictating a certain level of inflation using S, but right now, this is an equilibrium. We call it
the ‘Old Money Equilibrium’.

(2): Only poor agents are willing to exchange Old Notes for New

In this case, the agents have the following demand for old money in nominal terms - used for
exchange by the poor agents (and hence real value is ¢2,; * m’?, and for savings to the next
period by the rich agents with real value ¢9+1 % m/C, on the LHS and the real money supply
from the previous period is as follows

\ Baer, i Baeg Bae

L H =

pg%fﬁ“zﬁ#—ﬁ(lfa) pe —pl—a) p;—pB(1-a)
T4+1 T4+1

o o
= Hr > f; 1
Further, we consider the possible cases next period,

1. pfﬂ_l > pg_l - in this case, we get that pyr114, = u9+1 > p@ > @ |, ie. the inflation in
old money increases as it is scarce in supply when the poor agents exchange it for new, but
then everyone demands only old money next period. In this case the equilibrium breaks
down if the increased inflation in old money surpasses the inflation in new money at any
time.

2. ul¥ < :“9+1 - when old money has higher inflation tomorrow, it is not demanded by
anyone, it’s excess supply makes it value less and inflation @ actually goes to infinity.
This contradicts that the economy is in area 2.

New money prices are determined as in case 1 above. So, the equilibrium either does not
exist in region 2, or is extremely fragile to parameters, as any increase in the excess supply of
old money between 7, and 7+ 1 can break down the equilibrium. However, this is an interesting
equilibrium region because it allows for money laundering and consequent possibility of new
monwy equilibrium as in case (4) below.

(3): Only the Poor agents and Rich honest agents exchange Old Notes for New
This case is the same as the case 2, except even more fragile. The only possibility of an equi-
librium is when the agents continue to hold old money eventually from period 7 + 1 onwards,
enough such that the inflation in old money is < inflation in new money forever. However if
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anything like say wear and tear of old notes decreases its money supply, then it’s inflation will
increase and the old money will vanish the moment it’s inflation is greater than that of new
money. Again, there could be a quick transition to New Money Equilibrium in case the agents
could launder money in period 7.

(4): All agents exchange old money for new - Full Demonetisation

In this case all the agents exchange old money for new, the money market claring condition
in old money is as follows,

BOéGL BQGH
AL 09741 _ BermLfL +ac 09741 _ BeunH fC *
HOoE, T Ten, —AUme) uRgEs - S - Al —a)
Baew Bae o
)\NC 16) =0 = MS.,.
M? 21@“ _ Bezg;f&”c —B(1-a) M7 — B(1 — )
1 1

and all the new money after exchange which is the new money supply for the next period, is
equal to the new money demanded in next period,

Baer, Baen

AL O¢O 1 Berml fL +Ac O¢O 1 BegmH fC +

WO Bughit g1 ) 0% Bgli® g1 )

P71 1 P T+1
Baen Bae N
ANC = =MD
?? LgNC N — T+1
,U(T) ¢N11 - BGHTJr\ri - 6(1 — Oz) Ky ﬁ(l Oé)

This puts restrictions on the inflation in new money after transition and inflation in old money
before the announcement. Since we are only looking at the stationary equilibrium, we need that
the new money replaces old money and follows the same path as old money would otherwise
have. The old money completely vanishes from this economy and it is like the <;§9+1 =0.1
solved for the equilibrium when old money disappears separately, and it appears like the infinite
limit of the x-axis in the complete picture above. i.e. the agents either hold old money and
completely exchange it for new, when inflation in new money is sufficiently higher than the fine
threshold, or they just directly transition to new money and discard all the old money they have
(in the absence of laundering) when plY, is below the fine threshold. The tilted 45°, in the partial
equilibrium figures, becomes completely horizontal at the threshold values marked on the x- axis.

(5): All agents only hold new money

This is the simplest case of an equilibrium. There is excess supply of Old money, since all
the agents got old money from 7 — 1 equal to MS?, and no body wants to save in old money
anymore. This implies that the price of old money goes to 0 immediately and the old money
seizes to exist. While it may seem that then the equilibrium cannot exist in this area because

(@]
ul = (ﬁ] ,and ¢9 | 0, we cannot directly infer this result, because even ¢9+1 = 0. So we move
T4+1

to the limiting case explained above and all the agents simply hold whatever new money there is
in the system with very high price of buying it at 7, and a correspondingly high price of of new
money tomorrow. So, they are in a high prices high inflation equilibrium for new money, forever
(due to stationarity) but the fine in the exchange is sufficiently high for them to want to be in
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this equilibrium.

Bae
W =B a)

assuming taxes and penalties are to be paid in terms of new money. This is what we shall call
the new money equilibrium. The equilibrium could be made better once all the agents take the
one time loss of all their old money in the transition period, if the government decides to give
lots of transfers in new money to the agents in the future. But, then the problem of black money
does not get mitigated from the system, and none of the agents ever get caught in the exchange
window imposed by the Demonetisation policy. This equilibrium is the one in which the use of
demonetisation to curb black money fails miserably.

MDY = + AT + AnepP = ¢ S, = MSY

(6): Honest agents exchange old for new, dishonest agents discard old money

In this equilibrium, all the old money is exchange for new money by the Honest agents (Low
types and the High type Caught agents), but the dishonest agents have a huge penalty cost of
keeping or exchanging old money, so they simply transition to holding new money and discard
whatever old money holdings they had. Again, there is scope for money laundering in this case
i.e. the dishonest agents could use their old money and launder if for exchanging to new money
at a lower cost by giving bribes to the honest agents. In this case, the supply and demand of
new money is as follows,

MDY = )\NCNﬂL + AT+ AnepP = ¢ S, = MSY
« a
MSN, =g o o LE;L +Ae—y5 5 0 ,i?c
po T Bt g a) oS~ Bl (1 )
1 1 41 1

ﬂOZGH N /BOéE N

FINC—~—F—— + S P = =MD;
p —B(1—a) T, -1 - ) i

(7): Poor agents exchange old for new, Rich agents discard old money and save in new

This is the same as the previous case except that the honest agents also choose to take 100%
penalty on their old money and directly save in more expensive new money. Again laundering
possibilities will be used by the agents in this case.
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