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Post Keynesian Endogenous Money Theory 

i0: Central Bank interest 
rate 
i*: Commercial Banks 
interest rate (applied on 
loans) 
Cd: Credit demand 
Cs: Credit supply 
1/m: Credit divisor 
RS: Reserve supply 



Credit Demand Schedule (1) 
Moore (1988, p. 266) affirms: 
 

‘‘As ex-ante real bank lending rates decline, the 
quantity of bank credit demanded will increase, 
depending on the interest elasticity of demand for 
credit.” 
 
Palley (1994), Fontana (2003) and Arestis & 
Eichner (1988), assuming a downward sloping 
credit demand curve, agree with the idea that 
interest rates have either expansionary or restrictive 
effects on the loan demanded. 



From a theoretical standpoint, the Credit Demand curve 
can be represented as follows: 
 

𝐶𝑑 = 𝐶𝑑ℎ + 𝐶𝑑𝑒 
 
𝐶𝑑ℎ: Households Credit Demand 
𝐶𝑑𝑒: Enterprise Credit Demand 
 
We tried to interpret and explain why, in the Post 
Keynesian theory, interest rates could have some effect 
on households’ and firms’ loan demand. 

Credit Demand Schedule (2) 



Households’ Credit Demand 

Households’ credit demand aims to finance the 
purchase of houses and consumption goods. 
 

Decreases of interest rates increase the purchasing 
power of borrowers. In other words, as far as it 
concerns households’ credit demand, a fall in loan 
interest rates could be seen as a decrease in the 
price of houses and consumption goods. 
 



According to my interpretation, in order to justify the 
idea a decreasing firms’ credit demand curve to 
finance investments, the Post Keynesians adopted in 
their scheme the Keynesian concept of “marginal 
efficiency of capital”. 
 

“I define the marginal efficiency of capital as being equal to that rate of 
discount which would make the present value of the series of annuities 
given by the return expected from the capital-asset during its life just equal 
to its supply price. This gives us the marginal efficiencies of particular 
types of capital-assets […] If there is an increase in investment in any 
given type of capital during any period of time, the marginal efficiency of 
that type of capital will diminish as the investment in it is increased, 
partly because (1) the prospective yield will fall as the supply of that type 
of capital is increased, and partly because, as a rule, pressure on the 
facilities for producing that type of capital will cause (2) its supply price 
to increase” (Keynes, 1936, p. 135) 

Firms’ Credit Demand 



Firms’ Credit Demand 
“We can then aggregate these schedules for all the different types of 
capital, so as to provide a schedule relating the rate of aggregate 
investment to the corresponding marginal efficiency of capital in 
general which that rate of investment will establish. We shall call this 
the investment demand schedule; or, alternatively, the schedule of the 
marginal efficiency of capital. [...] Now it is obvious that the actual 
rate of current investment will be pushed to the point where there is 
no longer any class of capital-asset of which the marginal efficiency 
exceeds the current rate of interest. In other words, the rate of 
investment will be pushed to the point on the investment demand-
schedule where the marginal efficiency of capital in general is equal 
to the market rate of interest. [...] It follows that the inducement to 
invest depends partly on the investment demand-schedule and partly 
on the rate of interest.” (Keynes, 1936, p. 136) 
 



Firms’ Credit Demand  
Following Keynes (1936) and his interpretation, the so called “array of 
opportunities approach” (Pasinetti, 1974), if we order the different investment 
projects from the more to the less profitable, if the interest rate is equal to 𝑖∗0 the 
first and the second investment project take place. A decrease in the interest rate 
(from 𝑖∗0 to 𝑖∗1) allows to invest also in the third and in the fourth project. In 
other words, decreases in interest rates increase the profitability of investments. 
We reach the profit maximization when the interest rate is equal to the marginal 
efficiency of capital. 

Pasinetti (1974) 



Firms Credit Demand 
Some critiques to the Keynesian investment approach: 
 
1. According to Garegnani (1979, p. 79), if we accept an inverse relationship between the 
investment level and the interest rate, we are back in the marginalist approach, where a 
certain degree of substitutability between capital and other production factors exists. 
 
2. If every single investment project is composed by a combination of physical units of 
capital goods expressed in value, why should the entrepreneur invest in a less remunerative 
project, rather than replicate the most profitable? The entrepreneur will replicate the most 
profitable investment. 
 
3. If interest rates change, also costs of production of indebted firms will change. If costs 
vary, relative prices and the value of the output will change, so the rate of profit does. In 
other words, if the rate of profit is related to the interest rate, the array of opportunities is not 
feasible. 
 
If we accept these critiques, we untie the link between interest rates on the one hand and the 
level of investments, the firms credit demand and, eventually, the process of accumulation 
on the other. 



Empirical analysis   
Some empirical papers show that interest rates do 
not affect investments and firms’ credit demand 
(Clark et al. 1979; Shapiro et al. 1986; Cirinko 
1993; Tadeu and Silva 2013; Luporini and Alves 
2010); but these are related to the output level or, 
in other words, to aggregate demand (Clark et al. 
1979; Stockhammer et al. 2011; Girardi and 
Pariboni 2015). 



Empirical Research question 

Did interest rates stimulate the quantity of credit 
provided by commercial banks in the Eurozone, 
through the channel of credit demand? 



Data (1) 
Data are provided by the ECB Statistical Data Warehouse and concerns the 
Eurozone as  a whole. 
We make use of: 
1. The quantity of loans provided by commercial banks (Monetary statistics, MFIs 
balance sheets). Duration: up to 1 year, from 1 year up to 5 years, over 5 years. 9 
variables: 

I. Loans provided for the purchase of consumption goods (LLC1, LLC15, 
LLC5) 

II. Loans provided for the purchase of houses (LLH1, LLH15, LLH5) 
III. Loans provided to enterprises (LLE1, LLE15, LLE5) 

2. The interest rates applied on bank loans (Monetary and financial statistics, Bank 
interest rate statistics). Duration: up to 1 year; from 1 year up to 5 years; over 5 
years. 9 variables: 

I. Interest rates applied on loans for the purchase of consumption goods 
(INTC1, INTC15, INTC5) 

II. Interest rates applied on loans for the purchase of houses (INTH1, 
INTH15, INTH5) 

III. Interest rates applied on loans provided to enterprises (INTE1, INTE15, 
INTE5) 

 



Data (2) 
 
We adjusted the several types of loans with the GDP Deflator; we called 
the 9 adjusted variables “real loans” (LLRC1, LLRC15, LLRC5, 
LLRH1, LLRH15, LLRH5, LLRE1, LLRE15, LLRE5) 
 
We adjusted the several types of interest rates with the Inflation Rate; we 
called the 9 adjusted variables “real interest rates” (INTRC1, INTRC15, 
INTRC5, INTRH1, INTRH15, INTRH5, INTRE1, INTRE15, 
INTRE5) 
 
The time series (monthly data) start in January 2003 and end in June 2015. 
Loan series are transformed into a logarithmic form, while interest rates 
variables are not because they could potentially generate negative values. 



Methodology: VAR & VECM model (1) 
1. Lag order selection (AIC - Akaike Information Criteria) 
2. Estimation of stationarity and the order of integration of the single time 

series (Phillips-Perron Test) 
3. If time series are stationary, we make use of the VAR model at level 
 

𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

𝑥𝑡−𝑖 + 𝜀𝑡 

 
4. We estimate causality by means of the Granger causality test and short-

run elasticities by means of the coefficient 𝛽2𝑖. 
5. If time series are not stationary at level, we test for cointegration using 

the Johansen test. 



Methodology: VAR & VECM model (2) 
6. If the time series are not cointegrated, we use the VAR model at the first difference. 
7. If the time series are cointegrated, we use the VECM model  

 

∆𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

∆𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

∆𝑥𝑡−𝑖 + 𝛽3 𝐸𝐶𝑡−𝑖 + 𝜀𝑡 

 

          where 𝐸𝐶𝑡−𝑖 represents the cointegrating equation 
 

𝐸𝐶𝑡−𝑖 = 𝑦𝑡−1 − 𝑎 − 𝛽4𝑖𝑥𝑡−1  
 

8. The VECM model allows us to estimate both short and long-term causality. We estimate 
both short-run causality (Wald Test: Jointly significance of short-run coefficients 𝛽2) and 
long-run causality (through the significance of the term that multiplies 𝐸𝐶𝑡−𝑖: 𝛽3) 

9. In the long-run, if causality goes from “interest rates” to “loans”, we estimate the long-
run elasticities (𝛽4), otherwise we don’t. If the relationship goes on the other way round 
(from “loans” to “interest rates”), we do not estimate long-run elasticities since this 
would imply that we would not estimate the equation 𝐸𝐶𝑡−𝑖  in the right direction. Please 
note that we are interested in the effect of interest rates on loans provided by commercial 
banks. 



Empirical Results (1) 
1. The Phillips-Perron test suggests that all series are not stationary. 
2. The Johansen Cointegration test (H0: No cointegration) 

 
 
 
 
 
 
 
 

3. The Johansen test suggests that LLRE15-INTRE15, LLRE5-INTRE5 
and LLRH5-INTRH5 are cointegrated: a long-run relationship exists 
(VECM model). For the remaining variables, we estimate a VAR model 
at the first differences. 
 
 
 
 
 
 
 

 
 

Variabili Trace Eigenvalue Lag 
LLRC1 & INTRC1 
LLRC15 & INTRC15 
LLRC5 & INTRC5 
LLRE1 & INTRE1 
LLRE15 & INTRE15 
LLRE5 & INTRE5 
LLRH1 & INTRH1 
LLRH15 & INTRH15 
LLRH5 & INTRH5 

9,716283 
8,023227 
8,160428 
13,12776 
15,93071** 
13,67403* 
8,086844 
9,265485 
34,31711*** 

9,564943 
7,670709 
6,301417 
7,875070 
9,331491 
9,310802 
7,092985 
8,845835 
27,67079*** 

8 
1 
3 
8 
8 
8 
1 
3 
8 

* p<0.10, ** p<0.05, *** p<0.01 



Empirical Results (2) 
Long-run causality (VECM models) is measured by the significance of the 
coefficient that multiplies the 𝐸𝐶𝑡−𝑖  
 
 
 
 
 
 
 
 

∆𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

∆𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

∆𝑥𝑡−𝑖 + 𝛽3 𝐸𝐶𝑡−𝑖 + 𝜀𝑡  

Long run coefficients 
t-Statistic Lag 

Long run  
INDEPENDENT V. DEPENDENT V. EC ( 𝛽3𝑖) CONCLUSION 
LLRE15 INTRE15 -0,155307 [-2,223134]** 8 

LLRE15 
 

INTRE15 INTRE15 LLRE15 -0,004458 [-1,604771] 8  
LLRE5 INTRE5 0,016843 [2,546451]** 8 

LLRE5 
 

INTRE5 INTRE5 LLRE5 -0,000289 [-1,486785] 8  

LLRH5 INTRH5 -0,261014 [-0,957086] 8 
LLRH5 

 
INTRH5 INTRH5 LLRH5 -0,020725 [-2,945504]*** 8  

* p<0.10, ** p<0.05, *** p<0.01.  



Empirical Results (3) 
VECM Long-run coefficients 
 
 
 
 
 

∆𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

∆𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

∆𝑥𝑡−𝑖 + 𝛽3 𝐸𝐶𝑡−𝑖 + 𝜀𝑡  

𝐸𝐶𝑡−𝑖 = 𝑦𝑡−1 − 𝑎 − 𝛽4𝑖𝑥𝑡−1 
 

 

Variables 
Long-run 

𝑎 𝛽4,𝑡𝑡=1 

LLRH5-INTRH5 
15,05269 -0,019894 

- [0,58444] 

 



Empirical Results (4) 
Variabili Coefficienti 

LLRE15-INTRE15 

𝛽0 𝛽2,𝑡𝑡=1 𝛽2,𝑡𝑡=2 𝛽2,𝑡𝑡=3 𝛽2,𝑡𝑡=4 
0,000175 0,000475 -0,000471 -0,001657 0,003393 

[0,209899] [0,137985] [-0,136980] [-0,477179] [0,972195] 
 𝛽2,𝑡𝑡=5 𝛽2,𝑡𝑡=6 𝛽2,𝑡𝑡=7 𝛽2,𝑡𝑡=8 
 -0,001032 0,002745 0,005514 -0,003068 
 [-0,291558] [0,794710] [1,595269] [-0,860990] 

LLRE5-INTRE5 

𝛽0 𝛽2,𝑡𝑡=1 𝛽2,𝑡𝑡=2 𝛽2,𝑡𝑡=3 𝛽2,𝑡𝑡=4 
0,000634 0,001188 -0,000729 -0,003065 0,002591 

[0,922848] [0,473657] [-0,289160] [-1,197093] [1,013570] 
 𝛽2,𝑡𝑡=5 𝛽2,𝑡𝑡=6 𝛽2,𝑡𝑡=7 𝛽2,𝑡𝑡=8 
 -0,002088 -0,002716 0,001082 -0,002815 
 [-0,791451] [-1,058255] [0,149782] [-1,071331] 

LLRH5-INTRH5 

𝛽0 𝛽2,𝑡𝑡=1 𝛽2,𝑡𝑡=2 𝛽2,𝑡𝑡=3 𝛽2,𝑡𝑡=4 
0,002163 0,000328 -0,001477 -0,002839 0,000681 

[2,562424]** [0,145583] [-0,654267] [-1,242789] [0,293820] 
 𝛽2,𝑡𝑡=5 𝛽2,𝑡𝑡=6 𝛽2,𝑡𝑡=7 𝛽2,𝑡𝑡=8 
 0,000524 -0,000514 0,002276 0,000702 
 [0,225274] [-0,223912] [0,996066] [0,306601] 

* p<0.10, ** p<0.05, *** p<0.01. 

VECM Short-run coefficients 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

∆𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

∆𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

∆𝑥𝑡−𝑖 + 𝛽3 𝐸𝐶𝑡−𝑖 + 𝜀𝑡 

𝐸𝐶𝑡−𝑖 = 𝑦𝑡−1 − 𝑎 − 𝛽4𝑖𝑥𝑡−1 



Empirical Results (5) 
VAR Short-run coefficients 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

∆𝑦𝑡 = 𝛽0 + �𝛽1𝑖

𝑛

𝑖=1

∆𝑦𝑡−𝑖 + �𝛽2𝑖

𝑛

𝑖=1

∆𝑥𝑡−𝑖 

Variabili Coefficienti 

LLRC1-INTRC1 

𝛽0 𝜷𝜷𝟐𝟐,𝒕𝒕=𝟏𝟏 𝛽2,𝑡𝑡=2 𝜷𝜷𝟐𝟐,𝒕𝒕=𝟑𝟑 𝛽2,𝑡𝑡=4 
0,000486 -0,009392 0,000836 -0,013022 0,002838 

[-0,525685] [-1,726751]* [0,151781] [-2,381341]** [0,506899] 
 𝛽2,𝑡𝑡=5 𝜷𝜷𝟐𝟐,𝒕𝒕=𝟔𝟔 𝜷𝜷𝟐𝟐,𝒕𝒕=𝟕𝟕 𝛽2,𝑡𝑡=8 
 0,006190 -0,009725 -0,010549 -0,005263 
 [1,092994] [-1,727406]* [-1,854660]* [-0,904023] 

LLRC15-INTRC15 
𝛽0 𝛽2,𝑡𝑡=1    

0,000175 -0,001095    
[0,209899] [-0,35027]    

LLRC5-INTRC5 
𝛽0 𝛽2,𝑡𝑡=1 𝛽2,𝑡𝑡=2 𝛽2,𝑡𝑡=3  

0,000780 -0,001723 0,001735 -0,005548  
[0,896020] [-0,50753] [0,510557] [-1,632242]  

LLRE1-INTRE1 

𝛽0 𝛽2,𝑡𝑡=1 𝛽2,𝑡𝑡=2 𝛽2,𝑡𝑡=3 𝛽2,𝑡𝑡=4 
0.050804 0,002104 -0,003460 0,001148 -0,001086 

[0,922848] [0,521743] [-0,860638] [0,286802] [-0,273733] 
 𝛽2,𝑡𝑡=5 𝛽2,𝑡𝑡=6 𝛽2,𝑡𝑡=7 𝛽2,𝑡𝑡=8 
 -0,004162 -0,003429 -0,001561 0,000217 
 [-1,041781] [-0,864239] [-0,393359] [-0,054559] 

LLRH1-INTRH1 
𝛽0 𝛽2,𝑡𝑡=1    

-0,002781 0,008376    
[-1.474934] [1,145751]    

LLRH15-INTRH15 
𝛽0 𝛽2,𝑡𝑡=1 𝜷𝜷𝟐𝟐,𝒕𝒕=𝟐𝟐 𝛽2,𝑡𝑡=3  

-0,002612 -0,004008 -0,001477 0,003402  
[-1,979218]** [-0,800720] [-1,781801]* [0,671823]  

* p<0.10, ** p<0.05, *** p<0.01. 



Conclusions 
1. Changes in interest rates do not influence the credit 
provided by commercial banks to enterprises both in the 
long- and in the short-run. 
2. Increases in interest rates influence negatively the 
quantity of loans provided for the purchase of houses (in 
the long-run). 
3. Increases in interest rates influence negatively the 
quantity of loans provided for the purchase of 
consumption goods (in the short-run). 



Future developments (1) 

In addition to interest rates, we are going to 
estimate a VAR model with new variables: 
1. Real GDP 
2. “Bank lending survey” dataset (ECB). It 

allows us to utilize indicators showing how 
the supply and demand of credit change over 
time. 



Future developments (2) 
Those who propose the secular stagnation theory support the idea that real interest rates have 
a direct impact on real investments and therefore on the level of growth (Summers, 2014).  
Moreover, according to them, factors that have operated to reduce the equilibrium (natural) 
real interest rates in the U.S. are: 
 
1. reductions in demand for debt-financed investments; 
2. decline of the rate of population growth; 
3. changes in the distribution of income; 
4. shift in the relative price of capital goods; 
5. global moves to accumulate central bank reserves used for the purchase of safe assets (i.e. 
U.S. Treasury bills) 
 
Anyway, in some particular circumstances, real interest rates, albeit low (close or even 0%, 
i.e. zero lower bound), are higher than the equilibrium (natural) real interest rates that have 
become negative. This discrepancy between natural and effective real interest rates is able to 
generate a slowdown of economic growth since all savings would not be absorbed. Therefore, 
in this peculiar circumstances, in order to boost investments and growth, negative effective 
real interest rates have to be reached.  
 
However, as shown in my previous estimates, real interest rates do not influence investments. 
So, does it make sense to invoke negative real interest rates to foster economic growth? 


	�����Money endogeneity in the Eurozone:�some notes on the credit demand schedule����Ph.D candidate: Matteo Deleidi�Roma Tre University��matteo.deleidi@uniroma3.it��Cassino, 21/04/2016
	Table of contents
	Post Keynesian Endogenous Money Theory
	Credit Demand Schedule (1)
	Credit Demand Schedule (2)
	Households’ Credit Demand
	Firms’ Credit Demand
	Firms’ Credit Demand
	Firms’ Credit Demand 
	Firms Credit Demand
	Empirical analysis  
	Empirical Research question
	Data (1)
	Data (2)
	Methodology: VAR & VECM model (1)
	Methodology: VAR & VECM model (2)
	Empirical Results (1)
	Empirical Results (2)
	Empirical Results (3)
	Empirical Results (4)
	Empirical Results (5)
	Conclusions
	Future developments (1)
	Future developments (2)

