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Credit Market Frictions and Coessentiality 

of Money and Credit

We explore how credit market frictions matter for the coessentiality of money 

and credit. There are high-productivity and low-productivity borrowers. Limited 

commitment can yield a one-for-one credit limit in accordance with a borrower's 

productivity. An adverse selection problem caused by asymmetric information, 

however, makes lenders impose the credit limit of a low-productivity borrower 

on a high-productivity borrower. If productivities differ sufficiently between 

borrowers, a high-productivity borrower is credit-constrained and is willing to 

hold money to compensate for the deficiency of their credit limit, but a 

low-productivity borrower is not. This eventually implies the coessentiality of 

money and credit in the sense that the use of both improves the allocation from a 

social welfare perspective.

Keywords:  Asymmetric Information, Adverse Selection, Cash, Coessentiality, Credit

JEL Classification:  E41, E44, E50
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Ⅰ. Introduction

Credit as a payment instrument has become increasingly important and has 

attracted the keen attention of both economists and policymakers. In particular, 

monetary economists have tried to explore the coexistence of money and credit 

as means of exchange based on a microfounded monetary approach.1) 

Essentially, this strand of literature tried to provide in depth answers to the 

questions posed by Townsend (1989): “Can we find a physical environment in 

which currency-like objects play an essential role in implementing efficient 

allocation? Would these objects coexist with more ordinary, named credits?”

Recently, however, Gu, Mattesini and Wright (2016) show that in an 

equilibrium where money and credit coexist, credit can have no social role. To 

put it differently, the coexistence of money and credit does not necessarily mean 

their coessentiality. (See also Lotz and Zhang, 2016) By   we here 

mean that both money and credit are used as means of exchange, and by 

  we mean that the use of both improves the efficiency of allocations 

relative to an economy with money only or with credit only. This finding suggests 

that understanding the frictions that render money and credit coessential is as 

important as understanding the frictions that render them coexistent. Several 

recent works relate to this idea including Berentsen, Camera and Waller (2007), 

Gomis-Porqueras and Sanches (2013), and Araujo and Hu (2014). One of their 

shared features is that moderate inflation is necessary for coessentiality.

In this paper, rather than inflation as an ingredient of coessentiality, we 

investigate credit market frictions such as limited commitment and 

asymmetric information, which have returned to the spotlight in the recent 

global financial crisis.2) In order to do that, we incorporate asymmetric 

1) See, for instance, Shi (1996), Kocherlakota and Wallace (1998), Cavalcanti and Wallace (1999), Corbae and 
Ritter (2004), Camera and Li (2008), Telyukova and Wright (2008), Sanches and Williamson (2010), Gu, 
Mattesini and Wright (2016), and Lotz and Zhang (2016).

2) Carapella and Williamson (2015) consider similar credit-market frictions when exploring the beneficial roles 
of government debt. They show that the presence of government debt can improve welfare by relaxing credit 
constraints and by resolving an adverse selection problem. In their model, there is no government-provided 
money and exchanges are carried out using credit only.
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information into a model of Lagos and Wright (2005) in which limited 

commitment is already embedded.

More specifically, in each period, a competitive market with search frictions 

(DM) and a frictionless centralized market (CM) open sequentially. In the DM, 

half of the agents are buyers and half are sellers. There is an ex-ante 

heterogeneity across buyers in terms of CM productivities.3) Each buyer knows 

their productivity but the sellers cannot tell the difference. Buyers in the DM 

can borrow by issuing an IOU and sellers can make loans by taking IOUs in 

exchange for DM goods. Since there is no commitment or enforcement, a buyer 

who issued an IOU in the previous DM can renege on their debt in the CM. 

Information about actions related to credit transactions is perfectly monitored 

and all agents revert to autarky once the default is publicly announced. It is 

noteworthy that as we will see later, this perfect credit-transaction monitoring 

would not render money inessential under asymmetric information. That is, 

the wedge between unlimited monitoring of actions related to credit transactions 

and limited monitoring of actions related to borrowers' productivities is indeed 

in line with Wallace (2013): “To get money and credit, we need to have some 

monitoring but not so much as to eliminate a role for money.”4)

In the model, limited commitment yields an endogenous upper bound on 

the use of credit (a credit limit) for each borrower. However, the presence of 

asymmetric information leads to an adverse selection problem such that the 

credit limit applied to a low-productivity borrower is applied to a 

high-productivity borrower also. A high-productivity borrower is then 

credit-constrained in the sense that the credit limit itself is insufficient to support 

3) Ex-ante heterogeneity is introduced in much of the microfounded search literature such as Boel and Camera 
(2009), Berentsen and Strub (2009), and Guerrieri, Shimer and Wright (2010).

4) As shown in Kiyotaki and Wright (1989, 1993) and Kocherlakota (1998), among others, limited information 
and limited commitment are indispensable for the essentiality of money. In order to have the coexistence of 
money and credit, costly record-keeping that implies limited record-keeping is assumed in Camera and Li 
(2008), Gu, Mattesini and Wright (2016), and in Lotz and Zhang (2016), for instance. Another strand of 
literature exploring the coexistence imposes exogenous properties that render money or credit favorable. 
(See, for instance, He, Huang and Wright, 2008; Kahn and Roberds, 2008; and Sanches and Williamson, 
2010) Besides the studies mentioned above, there are many other works dealing with the coexistence issue. 
For excellent surveys of related studies, see He, Huang and Wright (2008), Nosal and Rocheteau (2009), Gu, 
Mattesini and Wright (2016), Lagos, Rocheteau and Wright (2015), and Lotz and Zhang (2016).
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their desired consumption. Therefore, a high-productivity borrower is willing 

to hold money to compensate for the deficiency of their credit limit. However, 

unlike a high-productivity borrower, a low-productivity borrower is not 

credit-constrained and is unwilling to hold money because the credit limit is 

sufficient to support their desired consumption.

All in all, the interplay among ex-ante heterogeneity, limited commitment, 

and asymmetric information eventually renders money and credit coessential. 

If there is no asymmetric information, limited commitment with perfect 

monitoring of credit transactions implies different self-enforcing credit limits 

for high-productivity and low-productivity buyers, respectively. In that case, 

money is inessential as in Kocherlakota (1998), Kocherlakota and Wallace (1998), 

and Wallace (2010, 2013), for instance. However, this result is overturned by 

the introduction of asymmetric information. Under asymmetric information in 

the credit market, our analysis shows that if the productivity difference between 

borrowers is large enough, the use of both money and credit improves social 

welfare. That is, money and credit are coessential at the aggregate transaction 

level in the sense that credit retains its role for improving the allocation of 

a low-productivity borrower while money retains its role for improving the 

allocation of a high-productivity borrower.

Gu, Mattesini and Wright (2016) conjecture that the coessentiality of money 

and credit may arise when some buyers do not demand money at all even when 

their consumption falls short of the first-best level. Our results suggest that 

this is indeed the case even with perfect credit-transaction monitoring if there 

is an adverse selection problem in the credit market. Notice that our 

aggregate-level coessentiality with the buyer-side heterogeneity departs from 

related recent works such as Gomis-Porqueras and Sanches(2013) and Araujo 

and Hu (2014), which deliver individual-level coessentiality with the seller-side 

heterogeneity.

The paper proceeds as follows. Section Ⅱ describes the background model. 

Section Ⅲ presents benchmark results with exogenous credit limits. Section Ⅳ 
endogenizes credit limits and explores the coessentiality of money and credit. 

Section Ⅴ discusses the robustness of our results by considering an alternative 
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information structure that allows sellers to perfectly access information about 

a buyer's past actions. Section Ⅵ summarizes the paper with a few concluding 

remarks.

Ⅱ. Model

The background environment comes from Lagos and Wright (2005), 

and Rocheteau and Wright (2005). Time is discrete and there is a  

continuum of infinitely-lived agents. Each period is divided into two subperiods, 

in which trade occurs respectively in a Walrasian competitive market with search 

frictions (DM) and in a frictionless centralized market (CM). There is also an 

intrinsically useless, divisible, and durable object called money of which stock 

is exogenously given by   We here fix the stock of money over time to 

focus on ingredients of the coessentiality other than inflation.5) Each agent 

maximizes expected discounted utility with a discount factor ∈
In the DM, half of the agents can produce a DM good but do not 

want to consume it (hereinafter DM-sellers), while the remaining half want 

to consume one but cannot produce it (hereinafter DM-buyers). A DM 

good is perfectly divisible and perishable. An agent's identity as a 

DM-buyer or a DM-seller is permanent. DM-buyers get utility   from 

consuming  units of DM goods where ′′   ′ ′∞ and 

′∞   DM-sellers incur disutility  from producing  units of 

DM goods.

As mentioned, the DM is a market with search frictions and competitive 

pricing.6) Specifically, a competitive market opens at the beginning of the first 

subperiod and agents queue randomly to enter it. An agent entering the market 

observes the nominal price  announced by the Walrasian auctioneer and then 

5) In this type of model, credit is inessential under the Friedman rule because, as is well known, it achieves a 
socially efficient allocation.

6) In order to deliver our key idea as simply as possible, we here adopt competitive price taking. As shown in 
Section Ⅴ, however, our results do not depend on a particular way of determining the terms of trade in the 
DM.
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chooses to demand   if they are a DM-buyer or supply   if they are a 

DM-seller. The probability of joining the market for a DM-buyer is ∈ 
and that for a DM-seller is also   where   captures search frictions. Money 

holdings are unobservable and a DM-buyer can borrow by issuing an IOU where 

an IOU is a promise to pay off a specified number of CM goods in the 

subsequent CM.7) A DM-seller can make loans by taking IOUs in exchange 

for DM goods. In doing that, DM-sellers cannot distinguish the CM 

productivities of IOU issuers. That is, as described below, there is an ex-ante 

heterogeneity across DM-buyers in terms of CM productivities. DM-sellers 

cannot observe buyers' productivities directly and cannot access information 

about buyers' past actions related to their productivities.

In the CM, all agents can consume and produce a CM good, which is 

perfectly divisible and perishable. The productivity of a ∈ fraction of 

DM-buyers is relatively high (hereinafter    buyers), while that of a   

fraction of DM-buyers is relatively low (hereinafter    buyers). More 

specifically, an    buyer can produce a unit of CM good with  units 

of labor which incur  units of disutility, while an    buyer can 

produce a unit of CM good with  units of labor which incur  units 

of disutility where  ≥  and ∈ . A buyer's identity as an    buyer 

or an    buyer is permanent. (In Section Ⅴ, we also discuss the case 

in which a buyer's type follows a Markov process.) All DM-sellers are identical 

and can produce one unit of CM good with one unit of labor. Agents get utility 

 from consuming  units of CM goods where 

 ′′≤    ′  ′∞ and  ′∞  There is no commitment or 

enforcement and hence a DM-buyer who issued an IOU in the previous DM 

can renege on their promise. In that case, the default is detected with probability 

1 and publicly announced: i.e., credit-transactions information is perfectly 

monitored. Every agent goes to autarky once the default is announced. Notice 

that a defaulter can still produce CM goods for themselves.

7) In section Ⅴ, we also discuss the case where sellers can perfectly observe a buyer's money holdings as well 
as information about a buyer's past actions, and we show that this assumption is not crucial.
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Ⅲ. Equilibrium

We here focus on a stationary equilibrium in which the real balance of money 

in the CM is constant: i.e., for a given         where   denotes the 

amount of CM good that one unit of money buys in the CM of period . 

Hereinafter, we will drop the time subscript  and index the next (previous) 

period by    if there is no risk of confusion.

As a stepping stone, we first define the equilibrium of a money-only economy 

in which credit is unavailable. Let  and  denote the expected value 

for an agent who enters the CM and the DM, respectively, with the real balance 

  

1. Trades in the CM

In the CM, all agents produce and consume CM goods, and demand money 

to be carried into the subsequent DM. Hence, the problem for an agent entering 

the CM with   is



 

 
max        

 
   

    

where ∈ with     denoting an    buyer  ≥      

denoting an    buyer  ∈  and     denoting a DM-seller 

   We simply assume an interior solution for 
  and  respectively. 

Substituting  from the constraint, we have

 




 

 
max 


 







 



     





The first order conditions for 
 ∈   ∈ and the envelope condition 
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are, respectively,

2. Trades in the DM

In the DM, taking ∈  as given, a seller chooses 
 ∈  that solves




max      

which yields the optimality condition,   ′   The envelope condition in 

(3) together with    then implies that

That is, DM-sellers produce up to the point at which the marginal cost of 

DM-good production is equal to its marginal revenue.

Similarly, taking ∈  as given, a     buyer for ∈ chooses 


  that solves




max         

subject to 
 ≤  The first order condition for 

 ∈  is

where  is the Lagrangian multiplier on the budget constraint for ∈ 

 ′   (1)

≥  
′     if    (2)

′   (3)

   (4)

′  

   (5)
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respectively.

Now the value function for a     buyer is given by

 



max          

subject to 
 ≤  and the value function for a seller is given by

 



max        

The marginal value of holding money for a     buyer is then

 ′ 
 if   

′    otherwise

which immediately suggests that a buyer is not willing to carry money into the 

DM so that    because in that case, the first order condition (2) implies 

   which cannot happen for ∈ Hence (2) eventually implies that 

the money demand of a     buyer in the CM is characterized by

where     Needless to say, the money demand of a seller in the CM 

is zero. We are now ready to define a monetary equilibrium of a money-only 

economy.

Definition 1               


 

  
   ∈       ∈   ; 

        ;     arg max     
∈  ;         ∈       
  

    
  

  ′    (6)
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3. Exogenous Credit Limit and Coessentiality

We now introduce an exogenous credit limit. Let   be an exogenous 

credit limit in terms of CM goods where   satisfies the voluntary repayment 

incentive constraints of buyers. Since credit is available in the DM, the state 

variables at the beginning of the CM are  ∈ × where d is the real 

balances of debt used in the previous DM: i.e., it is a debt if d is positive and 

a claim otherwise.   for ∈ is then

 

  



 

 
max 


 







 



     





It is straightforward to show that the first order conditions for 
 ∈  and 

 
 ∈  are the same as (1) and (2), respectively, and the envelope conditions 

are

The state variable at the beginning of the DM is still    and   

for a     buyer is

  



max             

subject to 
 ≤   

 and 
 ≤  The value function for a seller is

 



max   
      

Notice that even with    (6) still determines 
  for ∈  if     

and changes to the credit limit in the interval ∈    has no impact on 


    

     (7)
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    because the real balance of money    is endogenously adjusted 

to maintain a constant real balance. This is the neutrality result of credit in 

Gu, Mattesini and Wright (2016). The following lemma shows the condition 

under which a buyer in the CM demands money for the subsequent DM trades.

Lemma 1  ∈                  

Lemma 1 just says that if the credit limit falls short of a buyer's desired 

expenditure in the subsequent DM, the marginal benefit from holding money 

is greater than its marginal cost and hence a buyer is willing to hold money.

Definition 2    ∈         

        ∈   : 
 if  

 ,  
  

  for ∈,    
   for  

∈,          for ∈ with  
   and 

 
    

  ;

 if ∈  ,  
  

  and 
  min   where  

 arg max   
  

   
 ,  


  

   for ∈   
  

     with 

 
   

   and  
  ;

 if  ≥ 
 ,  

  min  for ∈ where 

 arg max   ,  
  

   
 ,   


  

    for ∈,      with  
   for  ∈ .

Notice that in the equilibrium of (1) and (2) in Definition 2, both money 

and credit are used as means of exchange (a monetary equilibrium). However, 

in the equilibrium of (3) in Definition 2, only credit is used as a means of 

exchange because an exogenous credit limit is large enough to properly support 
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  and hence no one is willing to hold money (a nonmonetary equilibrium). 

This last type of equilibrium immediately implies a credit-only allocation for 

a given   That is, for ∈      if   because there is no 

money    and 
   if  ≥   because the marginal benefit from 

increasing consumption beyond  less than its marginal cost  

Definition 3 For a given ∈  and  , a stationary equilibrium is a list 


 

  for ∈  such that  
  min  for ∈   


  

   
 , and  

  
   for ∈ 

In order to discuss coessentiality by which we mean that the use of both 

money and credit improves allocations from a social welfare perspective, we 

define social welfare   as the steady-state sum of buyers' and sellers' utilities:

               
              

            
           (8)

where ∈ with     denoting a money-only economy 

   and   of which allocation 
  

  
  

  
  comes from 

Definition 1,    denoting a credit-only economy    and   of which 

allocation 
  

  
  

  
  comes from Definition 3, and     denoting 

a money-credit economy    and   of which allocation 


  

  
  

  
  comes from Definition 2.

Definition 4 Money and credit are coessential if     and    .

The following proposition suggests that for some credit limit  the use 

of both money and credit can indeed improve social welfare.
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Proposition 1 If an exogenous credit limit is given by ∈   money and credit 

are coessential.

Proof. For a given ∈   ,     and     are immediate 

consequences of the following:  
  

  
  where the first equality is due 

to the neutrality result in Gu, Mattesini and Wright (2016) and the second 

inequality comes from   
   which implies 

  min   
 

  
  

  where the first equality comes from 
  min   

from Definition 2 and Definition 3, respectively, and the second inequality 

is because if 
  min  , 

    
  and if 


  min , 

   
 ,        is strictly 

increasing for ∈  and  
  

  
    for ∈ ■

Intuitively, from the perspective of an    buyer, a money-only 

allocation 
  cannot be attained with credit only and then 

  
   

implies 
                

       In addition, even if both money and credit 

are available with credit limit   such that   
  the DM-consumption for 

an    buyer still stays at 
  and hence there is no role for credit in 

improving the allocation of an    buyer     In the end, money 

is essential but credit is inessential for an    buyer. Meanwhile, from the 

perspective of an    buyer, a credit-only allocation 
  cannot be attained 

with money only and then 
  

   implies 
  

  where 


           and 


              In addition, even if 

both money and credit are available, the DM-consumption for an    buyer 

still stays at 
  min and hence there is no role for money in improving 

the allocation of an    buyer     Consequently, credit is essential 

but money is inessential for an    buyer. Noting that 
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   all these together finally imply that money 

and credit are coessential at the aggregate transaction level if  ∈     
i.e.,   

 
  

    
  

 
  and 

  
  

  
    

  
  

 

Ⅳ. Endogenous Credit Limit

We now endogenize the credit limit based on the approach in Gu, Mattesini 

and Wright(2016). We start with an arbitrary credit limit   for a     buyer. 

Notice that the value for a non-default buyer can be expressed as

 

  







 



     

If a buyer defaults, they can enjoy more leisure but cannot consume DM goods 

in the future DMs. Hence, the value for a defaulter is



  







 




where   is their value at the beginning of the subsequent DM. We let 

   denote the loss from reneging on debt for a     buyer for a given 

 ,   ≡ ⋅  ⋅ Then      for ∈ is given by

    










    

 


 if    


    

 

  if  ≤   


 






 





  if  ≤  

(9)
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where we use 
     

  for    
  from Definition 2.

Now, for the discussion of an endogenous credit limit, it is convenient 

to define            as in Gu, Mattesini and Wright (2016). 

That is,    can be expressed as

    










    

 






  if    


 



 


  


 if  ≤   


 






 


 if  ≤  

(10)

and then an endogenous credit limit for a     buyer   is simply a 

nonnegative fixed point       The following proposition shows that 

the credit limit for each type ∈ is always well defined.

Proposition 2 For each ∈, there is a unique    
  such that 

     

Proof. Notice first that    for ∈ is continuous and weakly 

increasing: that is, (i) for   
 ,    increases with a slope of 1, (ii) 

for 
 ≤   , the slope of    is   ′      which is strictly 

positive because     and decreases as   increases because ″  and 

(iii) for  ≤       is constant. Notice also that from (10), 

   
   

  


  Now ′          from 

(6) implies that at 
  the slope of 

  and that of      
  are 

the same. Then     is an immediate consequence of ′  ∞  and 

″ . All these together finally imply an existence of a unique fixed point 
      such that    

  for each ∈ (See Figure 1 for an 

illustration.) ■
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This proposition implies that buyers are unwilling to hold money because 

the endogenous credit limit is sufficiently large to support their desired 

consumption if there is no information friction associated with productivity and 

if monitoring of credit transactions is perfect.

Now, the following proposition shows that if there is no asymmetric 

information of the productivities of borrowers and monitoring of credit 

transactions is perfect, money is inessential. This result is well-established in 

the existing literature such as, for instance, Kocherlakota (1998), 

Kocherlakota and Wallace (1998), and Wallace (2010).

Proposition 3 If there is no asymmetric information in the credit market, 

money is inessential.

Proof. From Proposition 2, a unique fixed point   for each ∈ is 

greater than 
  Then credit-only allocation 

  min   for each 

∈ cannot be attained with money only and hence     In addition, 

even if both money and credit are available, the DM-consumption for a     

buyer still stays at 
  min   because no one is willing to hold money 

Figure 1. An illustration of a fixed point
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and hence there is no role for money in improving allocations    

These together imply that money is inessential if there is no asymmetric 

information. ■

We now examine what happens to the results in Proposition 3 if there is 

asymmetric information in the credit market. That is, there is an ex-ante 

heterogeneity on the productivities of buyers (borrowers). Buyers know their 

own productivities but sellers (lenders) cannot identify the productivities of 

buyers. Sellers then care only about an    buyer's credit limit, i.e., sellers 

who are unable to identify    buyers from    buyers are unwilling 

to extend credit beyond 

Lemma 2 If there is asymmetric information in the credit market, sellers will make 

loans up to  such that     

Proof. Since a seller cannot distinguish an    buyer from an    

buyer, they are willing to extend the loan   if

 ≤ Ⅱ   Ⅱ  (11)

where Ⅱ   for ∈ if a     borrower honors their loans and 

Ⅱ   otherwise. The left-hand side of (11) is the cost of making loan   and 

the right-hand side is its expected revenue. Since ⅡⅡ    for    

and ⅡⅡ    for ∈     where   for ∈ comes from 

Proposition 2, an upper bound of   satisfying (11) is given by  ■

This is an adverse selection problem due to asymmetric information.8) Since 

8) One might argue that an H-type buyer may be able to signal their type by using less credit and using more 
money to reach their desirable level of consumption. An L-type buyer would have no incentive to mimic this 
behavior since money is too costly for them, but this is not an incentive feasible for an H-type buyer either 
because intra-temporal credit is costless and money is costly to obtain. One might also argue that a buyer may 
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   buyers are then also subject to  it is possible that  ∈   
The following proposition shows that this indeed happens if   is large enough 

relative to 

Proposition 4 Suppose there is asymmetric information in the credit market. 

If  is large enough, L-type buyers use credit only while H-type buyers use both 

money and credit in equilibrium.

Proof. We first fix  Notice that   
  from Proposition 2. Suppose 

then 
     If    

  
  and hence 

   As   increases 

from  
  also increases from (6) but  remains constant because  is 

irrelevant to  Hence  
  that satisfies 

   is well defined. Now if 

   
 an    buyer uses only credit up to  because 

     

and an    buyer uses both money and credit because   
  Suppose 

now 
  ≤  If   , 

  
  and hence 

   Notice again that 


  increases with   but  remains constant. Therefore, there is  

  that 

satisfies 
   and if    

 an    buyer uses only credit up to  

because  ≥  and an    buyer uses both money and credit because 
  

  ■

Intuitively, since 
  increases with   from (6) and   

  from Proposition 

2, it can be the case that 
    

  if the productivity of an    buyer 

is large enough compared to that of an    buyer. Proposition 4 together 

with Proposition 1 now imply the coessentiality of money and credit at the 

aggregate transaction level as in the previous section with an exogenous credit 

limit.

be able to signal their type by showing their money and then talk to the seller into extending a credit limit to 
consume more. However, that violates the first order condition since the marginal benefit is less than its 
marginal cost.
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Corollary 1 If the assumptions in Proposition 4 hold, money and credit are coessential.

Proof. Under the assumptions in Proposition 4, the credit limit for a 

money-credit economy satisfies 
    

  Meanwhile, the credit limit in 

a credit-only economy can be defined as a nonnegative fixed point 

  

  where 
 is given by













 







 


 if  


 






 


 if≤ 

Then, there are two fixed points 
  one is zero     because 

    

and the other is strictly positive     For the latter, 
   because 

   
 for  ≥ 

  and there is no fixed point  in the interval 


  from Proposition 2. Exactly the same arguments in Proposition 1 then 

imply that a money-credit allocation  
 

  
  

  dominates 

a money-only allocation         and also a credit-only 

allocation       in terms of social welfare: i.e.,     and 

   . Obviously, this result remains intact even in the case of 
   

because   is irrelevant to a credit limit and 
   for ∈ if   ■

In sum, the main friction leading to our coessentiality result is asymmetric 

information that triggers an adverse selection problem such that the credit limit 

for a low-productivity borrower is also imposed on a high-productivity 

borrower. Thus, a high-productivity borrower can be credit-constrained in the 

sense that the credit limit itself is insufficient to support their desired level 

of consumption, while a low-productivity borrower is not. Then, a 

high-productivity borrower is willing to hold money to compensate for the 

deficiency of their credit limit, whereas a low-productivity borrower uses credit 

only and does not demand money at all. An example of a money-credit 
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equilibrium following Proposition 4 is given below.

Example Suppose              and    For 

these parameters, we are going to construct an equilibrium corresponding to Proposition 

4 where an L-type buyer uses credit up to  and an    buyer uses both money 

and credit to consume 
  which is greater than  First notice that by the construction, 

  in this equilibrium and           We 

then need to check whether there exists  
  such that for    

 
       

This inequality holds if      
  because 

    
  from (6).

Ⅴ. Robustness

We now discuss the generality of our results by taking into account an 

alternative information structure that allows sellers to perfectly access 

information about buyers' past actions. In the baseline model, we assume 

that information about actions related to credit transactions is perfectly 

monitored, but that information about actions related to a buyer's 

productivity is not monitored or recorded at all. This imperfect information 

about a buyer's past actions is assumed to incorporate asymmetric 

information into an environment where a buyer's type is permanent. If a 

buyer's type is not permanent, this assumption of imperfect information 

would not be necessary.

In order to see this point, consider a simple variation of our baseline model 

in which a buyer's type follows a Markov process such that a     buyer 

in the current CM remains a     buyer in the next CM with probability 

  but becomes another type of buyer with probability  : i.e., unlike the 

baseline model, a buyer's type ∈ is not permanent but varies over time. 

Each buyer recognizes their type at the beginning of the DM. For any 

∈       then yields a time-invariant distribution such that at the 

beginning of DM,       for all . Sellers can perfectly access 
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information about a buyer's past actions including money holdings.

In this environment, perfect information about a buyer's past actions can 

reduce uncertainty, but cannot completely resolve the adverse selection problem. 

That is, a buyer's money demand in the previous CM and past actions gives 

information related to whether they were an    or an    buyer. 

If they were an   , they are an    in the current DM with 

probability  and an    with probability   A seller is then willing 

to extend loan   to them if  ≤ Ⅱ   Ⅱ    where Ⅱ   for 

∈ if a     buyer honors their loans and Ⅱ   otherwise. The 

left-hand side of the condition above is the cost of making loan   to the buyer 

and the right-hand side is its expected revenue. Let   for ∈ be the 

endogenous credit limit for a     buyer as defined in Section Ⅳ. Then 

since Ⅱ Ⅱ    for    and Ⅱ Ⅱ    for  ∈      
any   cannot meet the condition above. Exactly the same argument can 

be applied to a buyer who was an    in the previous CM.

The following proposition shows that if   is large enough, the result in 

Proposition 4 still holds even if sellers can perfectly observe a buyer's past 

actions.

Proposition 5 Suppose sellers can perfectly access information about a buyer's past 

actions. If the assumptions in Proposition 4 hold and   is sufficiently close to 1,    

buyers use credit only while    buyers use both money and credit in equilibrium.

Proof. See Appendix.

The intuition is as follows. Sellers are unwilling to extend credit beyond the 

credit limit of an    buyer in the current DM even if they can perfectly 

access information about a buyer's past actions, since a buyer's money holdings 

and past actions say only whether they were an    or an    buyer. 

In such circumstances, an    buyer's credit limit is larger than  but 

it is not that much larger than the desired level of consumption of an    

buyer when   is sufficiently large.    buyers then are still 



21 BOK Working Paper No. 2020-23

credit-constrained and willing to hold money.

This result with Corollary 1 implies that imperfect information about a 

buyer's past actions is not crucial for the coessentiality result. More to the point 

is the adverse selection problem due to asymmetric information and our 

coessentiality result is its immediate consequence. Put another way, the 

coessentiality result will remain intact if the monitoring and recording-keeping 

of individual actions do not significantly help resolve the asymmetric 

information problem. This alludes to the idea that in a heterogeneous-agent 

model, incomplete information on agent type might generate an essentiality 

of money without relying on imperfect information about individual actions.

Finally, it is worth mentioning that our results do not depend on a particular 

trading mechanism. We now consider bilateral trade and assume a type 

∈ buyer reports   which is the amount of credit they want to borrow, 

and let    and       Consider a simple variation of the 

general monetary mechanism discussed in Gu and Wright (2016):

 
   

 if   
  otherwise and  

   
    if   
     otherwise (12)

where   is strictly increasing function with    and twice continuously 

differentiable almost everywhere. With regard to economic meaning, (12) says 

that a type ∈ buyer with  receives the output       and gives 

 determined by the mechanism, so long as    otherwise, they give   

and earn some      determined by the mechanism. It is then 

straightforward to see that the terms of trade in the DM implied by the 

mechanism     with    are qualitatively equivalent to those 

implied by the competitive-price taking in Section Ⅲ as well as the buyer's 

take-it-or-leave-it offer. This immediately suggests that our main results go 

through under the mechanism   in (12) and do not depend on a particular 

way of determining the terms of trade in the DM.
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Ⅵ. Concluding Remarks

Most of the existing literature relevant to our paper focused mainly on the 

coexistence rather than the coessentiality of money and credit. But Gu, Mattesini 

and Wright (2016) have shown that coexistence does not necessarily imply 

coessentiality. They then conjecture that coessentiality occurs if some buyers 

do not demand money at all even if their consumption falls short of the first-best 

level. We show that this is indeed the case even with perfect credit-transaction 

monitoring if there is an adverse selection problem in the credit market.

Several works have explored the coessentiality itself, including Berentsen, 

Camera and Waller (2007), Gomis-Porqueras and Sanches (2013), and Araujo 

and Hu (2014). Our paper adds to this literature on asymmetric information 

being one of the frictions that renders money and credit coessential. In doing 

that, rather than use an innovative model, we take an established off-the-shelf 

model and incorporate credit market frictions to see their importance in 

explaining the coessentiality of money and credit. Through this natural way, 

we find that asymmetric information matters a great deal for coessentiality. This 

is why we believe that private information in the credit market is indeed 

one of the crucial factors in understanding the coessentiality of money and 

credit.
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Appendix: Proof of Proposition 5

We here show Proposition 5 by way of a constructive proof. We start with 

the equilibrium characterized in Proposition 4. Choose first an arbitrarily   

such that    
  Then, for a given  the value for a non-default 

   buyer is

                

Here   is the value at the beginning of the next DM with  denoting 

the current-period (the next-period) type and

 

              

           

                     

        

                   

              

                     

where for a given   as in (6),  
  is characterized by 

  ′        Notice that currently 

   buyers do not hold money because the marginal benefit of holding 

money is less than its marginal cost:



  




′ 


  


  


  




′


  




 
 



     

   

 




Now the value for an    defaulter for a given   can be expressed as
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where   and    are respectively given by

                  

                  

By solving recursively, we then have

   ∆
 


      

 ∆
 


             

 ∆
           

 ∆
 


         

   ∆
      

 ∆
 

           
 ∆

           

 ∆
 


         

where ∆          In addition,
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Suppose now    
  where  

  is defined in Proposition 4. Define 

           Notice that    is 

continuous on  ∈  Choose then    so that 

   　　＜ 　＜       where  comes from Proposition 2. As 

  goes to 1,    converges to    on          Then 

we can find    such that        for ∈  This 

implies the existence of a fixed point  ,     such that 

   
  and hence a monetary equilibrium in which    

buyers use credit only while    buyers use both money and credit. Here 

we use 
   

  for ≈  because      for a sufficiently large 

  relative to  and lim
→

   

  ■
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일부 수정사항을 제외한 대부분의 내용은 이만종 교수님께서 작고하시기 전에 완성되었음을 밝힙니

다. 이 연구내용은 집필자의 개인의견이며 한국은행의 공식견해와는 무관합니다. 따라서 본 논문의 내

용을 보도하거나 인용할 경우에는 집필자명을 반드시 명시하여 주시기 바랍니다.

본 연구는 신용마찰을 중심으로 화폐와 신용의 필수불가결성에 대하여 

논의하였다. 모형에는 생산성이 높은 소비자와 낮은 소비자가 존재하고, 화

폐와 신용이 모두 지급수단으로 사용될 수 있다. 신용의 경우 미래에 대한 

약속이행을 보장할 수 없기에 각 경제 주체의 생산성에 따라 자발적으로 채

무를 상환할 유인이 있는 금액만큼의 신용한도가 각각 존재한다. 하지만 생

산성에 대한 정보의 비대칭성으로 인해 역선택 문제가 발생하면, 생산성이 

낮은 소비자의 신용한도가 생산성이 높은 소비자에게도 동일하게 적용된

다. 두 소비자 간의 생산성 차이가 충분히 큰 경우에 차입제약으로 인해 신

용거래만으로 자신이 원하는 수준의 소비를 하기 어려운 상황이 생산성이 

높은 소비자에게 발생하게 된다. 이러한 상황에서 생산성이 높은 소비자는 

화폐를 보유함으로써 차입제약을 완화시켜 원하는 수준의 소비를 할 수 있

다. 반면, 생산성이 낮은 소비자는 신용만으로도 원하는 수준만큼 소비할 수 

있기에 화폐를 보유할 필요가 없다. 동 결과는 신용마찰이 존재하는 경제 환

경에서는 화폐와 신용을 모두 사용하는 것이 사회후생의 측면에서 바람직

할 수 있음을 의미한다.
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