FINANCIAL CRISIS, STATE OF CONFIDENCE AND
EcoNOMIC POLICIES IN A POST-KEYNESIAN STOCK-
FLow CONSISTENT MODEL

Edwin Le Heron

WP-2009-17

\&/

International Economic
Policy Institute

Institut international des
politiques économiques

WWW.IEPI.LAURENTIAN.CA



M 1SSION STATEMENT

The International Economic Policy Institute is a bilingual, non-partisan, non-profit policy research group (the creation
of this Institute is pending university approval) at Laurentian University, Ontario (Canada), which seeks to offer critical
thinking on the most relevant economic and social policiesin Canada and around the world. In particular, the institute’s
mission is to explore themes related to macroeconomic policies, globalization and development issues, and income
distribution and employment policies. Our overall concern is with the social and economic dignity of the human being
and his/her role within the larger global community.

We believe that everyone has aright to decent work, to a fair and equitable income and to equal opportunities to pursue
one's self-fulfillment. We strongly believe that it isthe role of policies and institutions to guarantee these rights.

In accordance with its mission, the Institute is constantly seeking to create international research networks by hosting
conferences and seminars and inviting other thinkers around the globe to reflect on crucial economic and social issues.
The Ingtitute offers ongoing, honest, and critical appraisal of current policies.

DIRECTOR
Hassan Bougrine, Laurentian University

ASSOCIATE DIRECTOR
Corinne Pastoret, Laurentian University

THEME DIRECTORS
David Leadbeater, Laurentian University
Director of Income Distribution and Employment Policies

Corinne Pastoret, Laurentian University
Director of Globalization and Devel opment

Louis-Philippe Rochon, Laurentian University
Director of Macroeconomic Policies

DISTINGUISHED RESEARCH SCHOLAR
L ouis-Philippe Rochon, Laurentian University

RESIDENT RESEARCHERS
Bruno Charbonneau, Researcher, Laurentian University
John Ishister, Senior Researcher, Laurentian University
Aurélie Lacassagne, Researcher, Laurentian University
Brian MacL ean, Senior Researcher, Laurentian University

SENIOR RESEACH ASSOCIATES
Amit Bhaduri, Jawaharlal Nehru University (India)
Paul Davidson, New School University (USA)
Robert Dimand, Brock University (Canada)
Roberto Frenkel, University of Buenos Aires (Argentina)
Robert Guttmann, Hofstra University (USA)
Claude Gnos, Université de Bourgogne (France)
Marc Lavoie, University of Ottawa (Canada)
Noemi Levy, Universidad Nacional Autonoma (Mexico)
Philip A. O'Hara, Curtin University (Australia)
Alain Parguez, Université de Franche Comté, (France)
Sergio Rossi, University of Fribourg (Switzerland)
Claudio Sardoni, University La Sapienza (Italy)
Mario Seccareccia, University of Ottawa (Canada)
Mark Setterfield, Trinity College (USA)
John Smithin, Y ork University (Canada)

RESEACH ASSOCIATES
Mehdi Ben Guirat, The College of Wooster (USA)



Fadhel Kaboub, Drew University (USA)

Dany Lang, National University of Ireland, Galway (Ireland)
Joelle Leclaire, Buffalo State University (USA)

Jairo Parada, Universidad del Norte (Colombia)

Martha Tepepa, El Colegio de Mexico (Mexico)

Zdravka Todorova, Wright State University (USA)



FINANCIAL CRISIS, STATE OF CONFIDENCE AND
ECONOMIC POLICIESIN A POST-KEYNESIAN
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EDWIN LE HERON
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of Independence and Credibility’, in Macroeconomic Analysis: Issues, Questions and Competing Views, ed. by
Bougrine and Seccareccia, EMP, Toronto, p. 207-16.This paper was originally presented at the conference on
“The Palitical Economy of Central Banking,” in Toronto, 27-28 May, 2009. The conference was organised by the
International Economic Policy Ingtitute, and financed by Laurentian University and the Social Sciences and
Humanities Research Council Canada (SSHRC).

| NTRODUCTION

Whilein 2007 it was only a financial crisis and particularly, a banking crisis, now economic growth
and employment are deteriorating sharply. The am of this chapter is to understand how the
financial crisis was transformed in a global real economic crisis and how it passed through the
banking behaviour. We are particularly interested in psychologica variables such as the state of
confidence, because these variables play a key role in the Post-Keynesian tradition through
expectations. We develop amode of a‘financiarized’” economy suffering a strong fall in the state of
confidence of banks, firms and households. In order to do so, we anaysed two policy mix. We
contrast a rule on public expenditures with a rule on public deficits and a usua Taylor rule with a
truncated Taylor rule. In the first case, the government implements a fiscal policy with automatic
stabilizers and the central bank has a dual mandate: inflation and growth. There is a co-ordination
between fiscal and monetary policies. The second policy mix implements an orthodox fiscal policy
(balanced budget) and the independent central bank implements inflation targeting.

In the first part, we present the most important equations of a Post-Keynesian stock-flow consistent
(SFC) model (Godley-Lavoie, 2007, Dos Santos-Zezza, 2004, Le Heron-Mouakil, 2008, Le Heron,
2009) with a private banks sector introducing more realistic features. We introduce the borrower’s
and the lender’s risks from the Minskian approach. In the second part, we simulate the model to
study the effects of afinancial crisis on the banking behaviour within our two policy mix. The am
is to deal with the consequences of afall in the state of confidence of banks, firms and households.
We make a comparison for the two assumptions on the policy mix and we anayze the channel of
transmission on the economic activity.



A POST KEYNESIAN STOCK-FLOW CONSISTENT GROWTH MODEL OF A ‘FINANCIARIZED' ECONOMY

We resume only the most specific features of our model* with five sectors: government, firms,
households, private banks and central bank. SFC modelling is based on two tables. Y ou can find the
transactions matrix (flows) in appendix 2 and the balance sheet matrix (stocks) in appendix 3. The
complete model (Appendix 4) contains 61 equations.

All production must be financed. However, current production is financed by the working capital of
entrepreneurs (retained earnings) and by contracted revolving funds granted by banks at the current
rate of interest. These two factors constitute a shock absorber to possible monetary rationing by
banks. We are essentially limiting our study to the effects that a fall in the state of confidence of
banks, firms and households might have on new financing for investment and growth of production.
Let us proceed to examine the gross supply (¢) and the net supply (AF) of finance by banks —that is
to say, the new flow of money, as opposed to the existing stock of money (D). Also, there is a stock
of money demand equal to transaction, precaution, finance and speculative motives, whereas the
desired gross finance demand (¢%) represents the new flow of financing required by firms (1) plus
the redemption of the debt (amortization = amort) minus the undistributed profits (P'). Thus the
internal funds of firms (IF) represent the undistributed profits (P") minus the redemption of the debt
(amort). Assuming a closed economy, demand for money can be satisfied by banks, either by the
stock markets or by credit. At the end of the period, net financing demand (AFp) can be constrained
by net money supply from banks (AF). AF determines monetary creation in the period.

The national income (Y) adds the household consumption (C), investment of the firms (1) and the
public expenditure (G). The rate of growth of the national incomeis gry.

TWO FISCAL POLICIESFOR THE GOVERNMENT

Government expenditures are only final sales of consumption goods. The government collects only
taxes from households on wages. The government finances any deficit issuing bills, so that the
supply of treasury bills (B) in the economy is identical to the stock of government debt. In other
words, it is given by the pre-existing stock of debt plus its current deficit (GD). The current deficit
of the Government includes the redemption of the National debt. We assume that private banks give
limitless credit to government at the long-term rate of interest (ij). To analyze the consequences of
the crisis, we assume two different assumptions for the fiscal policy. We contrast a rule on public
expenditures (F1) with arule on public deficits (F2).

Assumption 1 (F1): a rule on public expenditures

First, we assume that public expenditure (G) is aways growing at the growth rate (gry.1) of the
national income with a lag of one year. The final effect of the fiscal policy is measured by the
government deficit (GD). Tax revenue is proportiona to income and hence varies in line with the
public expenditure. The financial cost of the national debt varies with interest rate. The global
impact is linked to the key interest rate and, then, to the monetary policy. It looks like a co-
ordination between the monetary and the fiscal policies. With F1, the economy has a weak self-
stabilizing tendency due to the fiscal policy, though the fiscal policy effect comes through the
effects of interest rate on the budget deficit.

! For more explanations, you can read Le Heron and Mouakil (2008) and Le Heron (2009) for the Post Keynesian
model and Le Heron (2008) for the Keynesian stock-flow consistent model.
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(1-F1) G=G1(1+9rya)
(2-F1) GD =G + (ip1. B.a) — T —Pe

Assumption 2 (F2): a rule on public deficits

Second, we assume that a ‘neutral’ fiscal policy corresponds to a constant ratio (rgp) of government
deficit-to-the last national income: DB/Y .;. It is more or less the case of the Maastricht treaty of the
European Union. Then we use the first accounting identity to calculate the adequate public
expenditure. In experiences, we shall take the ratio (rgp) equal to zero as is required by the
Maastricht treaty. Contrary to the previous assumption, the public debt is zero, since the budget is
always balanced. Asthe interest rate does not act on fiscal policy, thereis no co-ordination between
the fiscal and the monetary policies.

(1-F2) GD=rgp.Ya With rep: constant
(2-F2) G=GD - (ib-l . B-]_) + T+ Py

FIRMS

The investment function is the most important one in a growth model. The stock of capital (K)
increases with the flow of net investment (1) that is financed by the total of external funds from
commercia banks (gross finance = ¢) and by the internal funds of firms. The self-financing of firms
corresponds to the retained earnings (P") minus the redemption of the debts of firms (amort). Firms
issue equities (E), bonds with fixed rates of interest (OF) and commercial papers (CP), and borrow
money from banks (variable rate) (L) to finance investments. Amortization concerns only the debt:
loans, bonds and commercial papers.

(©)) l=p+IF
(4) IF = P"—amort
®) amort = (& - L-1) + (@ - 0f.1) + (ap - CP.4)

In our model, we focus on the difference between actual investment (1) and the desired investment
of firms (Ip). The banks accept to finance totally or in part the second one according their lender’s
risk (LR) (see equations 14, 15, 17). A rationing in investment financing can exist (¢<¢® or 1<Ip).
The desired rate of accumulation (gryp) is function of an exogenous state of confidence (yo), the
capacity utilization rate (u) and of the borrower’s risk (BR), which is measured by the rate of cash
flow (rf) and by the financial condition index (FCI). The rate of cash flow is the ratio of retained
earnings to capital and the financial condition index captures the sensitivity of investment to the
level of endebtedness, to the long-term interest rate, to the short-term interest rate and to the
financial capitalization ratio. The lender’s risk and the borrower’s risk come from the anaysis of
Minsky.

(6) |D =0 . K-1
7) o =19-1IF
(8) orko=7Yo + (y1- rer1) + (y2- 1) — (y3 - FCI _1) With vy;: constant

where the rate of capacity utilization is defined as the ratio of output to full capacity output (Y'c.):

(10) u=Y /Yt



The capital-to-full capacity ratio (o) is defined as a constant:

(12) Yie=K1- 0 With o: constant
(12) FCl = (ug - iy - L/K) + (uz2 - i - CPIK) = (uz - E/Y)  With p;: constants

We measure the output gap in ratio, with Y. the output of full capacity and not of the capacity that
corresponds to the potential output. Distributed dividends (P%) are a fraction (25%) of profits
realized in the previous period. This part can be higher in a‘financiarized’ economy:

(13) P=(1-5).P; With s: constant

HOUSEHOLDS

We assume that households determine their consumption expenditure on the basis of their expected
disposable income and their wealth of the previous period that consist entirely of bank deposits.
Following the Kaleckian tradition, wages are mostly consumed while financial income is largely
devoted to saving. The consumption decision depends on the state of confidence of households and
determines the amount that they will save out of their disposable income. The financial behaviour of
householdsis ssimplified: they hold only banking deposit account.

PRIVATE BANKS

Banks don’'t make loans to households, but firms' financing is fundamental in a monetary economy
of production. Firms begin by being self-financed then turn to externa finance (AFp). Banks only
finance projects they consider profitable, but confidence in their judgment is variable and can
justify various strategies. Banks examine firms' productive and financial expectations and aso their
financial structure. Thisinvestigation is made according to their confidence in the state of long-term
expectations of yields on capital assets, influencing what Keynes referred to as ‘animal spirits’. The
state of confidence of banks is notably taking into account by an exogenous variable (y4). After the
study of expected production and of demand of financing that integrates the firm’s borrowing risk,
bankers can refuse to finance. The state of confidence of banks summarizes these factors.

Banks know a lender’s risk (LR) when underwriting finance and creating money. Lender’s risk is
the sum of three fundamental risks: risk of default, risk of liquidity and market risk. Market risk can
be split into other risks. Fluctuations in capital asset prices modify their value and explain capital
risk - which isvery high for equities and fixed-yield bonds. For the fixed-yield bonds, capital risk is
inversely proportional to interest rates. The risk of income mainly concerns the highly uncertain
dividends of equities and the variable yield of loans. Finaly, monetary policy involves a money
market risk when fluctuations in the money interest rates occur.

In equations (14, 17, 20, 21), the risks of default and of liquidity are take account by the gap of the
leverage ratio with a conventional leverage ratio. We aso introduce the value of the securities
lodged as collateral and the cost of indebtedness for the risk of default. The market risk is taken into
account by the expected capital gains on equities (CG¢?) and on fixed-yield bonds (CG?), but also
with the central bank interest rate.

When the lender’s risk is at a maximum (LR = 1), commercia banks refuse to finance the net
investment of firms: AF = 0. Desired investment (Ip) faces a serious finance rationing. The flow of
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net investment is only financed by sdlf-funding, that is the retained earnings (P"), minus the
amortization of the debt, minus the capital losses of firms (CG). Thus the money supply (in stock)
can be reduced with the redemption of the debt. If the lender's risk is null (LR = 0), desired
investment is fully financed: AF = AFp or ¢ = ¢ It is the horizontalist case. The capital losses of
firms are also the capital gains of banks, measured by the capital losses on equities (CGe) and on
fixed rate bonds (CGy).

(14) ¢=¢".(1-LR) With 0<LR<1
(15) AF = ¢ - amort + CG
(16) CG = CG;, + CGy

In the model, the lender’ srisk (LR) is measured by the difference between the current leverage ratio
and the conventional leverage ratio (quantity of indebtedness), by the variation in the value of the
securities lodged as collateral (V¢) and by the cost of indebtedness (icp). The higher current
indebtedness of firms ((CP + OF + L)/K) is over the accepted indebtedness, the more the lender’s
risk is. The accepted indebtedness is conventional, but this conventional indebtedness can increase
during a boom and decrease during a crisis. The variation in the value of the securities lodged as
collatera (V¢) is measured by the value of equities (E) on the value of equities of the last period.
The financia valueisthe value of the equities on the market.

(17) LR=—vys+a- (levy-leve) —(br- V) + (Cr- i) Withys, &g, by, C; €t leve: constant
(18) lev=(CP+OF+L)/K
(19) Vc=E/E;

We follow the methodology developed by Godley and Lavoie (2007) and inspired by Tobin (1958)
to define the portfolio behaviour of banks. Banks can hold four different assets: bonds (with fixed
rate of interest) OF = of . py, equities E = e . pe, loans at variable long-term interest rate (L) and
commercial paper (CP) at short-term interest rate:

Monetary authorities determine endogenously the key rate on the money market (is) following a
Taylor rule. While central banks fix the short-term rates, private banks liquidity preference
determines banking rates (short, medium and long-term interest rates). Significant rates for growth
and financing (loan) are the long-term interest rates (i;). The link between short-term and long-term
interest rates is complex. Macroeconomic banking interest rates (i;)) are the production costs of
money plus arisk premium. The first element corresponds to functioning costs (wages, investment,
immobilization); payment costs for monetary liabilities (subjected to the firms competition for
households savings) and the cost of high powered money determined by the central bank; and to a
rate of margin (y) corresponding to standard profits of banks. The production costs of money are
equal to (icp) plus arelatively constant mark up (y).

Risk premiums are not constant because they are the fruits of the banks' liquidity preference. Risk
premiums cover lender’s risk (Ir). Five expectations strongly influence risk premiums: anticipations
about the productivity, economic evolution and budget; expected inflation; the level of future short-
term rates of interest; financial markets evolution and capital assets prices, foreign long-term
rates. In the model, we use the same lender’ s risk as the one seen previously (equation 17), that isa
mix of state of confidence, leverage ratio and variation in the value of the securities lodged as
collateral. But with the different coefficients (ys), (&) and (by), (Ir) can be negative and reduces the
mark up. Therefore the long-term interest rate becomes endogenous and the spread between (ic,)
and (i) is not constant. Contrary to the horizontalist’ view, we introduce an endogenous curve of the
interest rates. To explain the short-term interest rates (i Or icp), iy and yx are sufficient. On the
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contrary, (Ir) isthe primary variable in order to explain long-term interest rates (iy, iof,). Banks apply
aspread (y3) between the key rate and the rate on depositsin order to realize profits.

(20) =i +Ir+y With y1: constant 1> %2
(21) Ir=-vys+a. (levs-leve) — (b2 . Vo)

With vs, &, by, lev, constant and ¢ = convention on the ‘normal’ debt ratio

(22) icp = ich + (2 With y,: constant y1> 2
(23) id=lch- A3

Theinitial structure of interest ratesis as following: ij > igf > igp > ip =ich > g

Economic activity also depends on the animal spirits of banks. Finance scarcity can only be the
consequence of a deliberate choice. ‘Desired scarcity’ of financing is the sign of banks’ liquidity
preference. From an optimal structure of their balance sheet, we can measure the profits of
commercia banks (Py,) obtained by monetary financing:

(24) P, = ip1.Bg+ipg. L+ icp—l- CPy+iy.0f 1+ Pd —ig1.Da—liw1. REF;

CENTRAL BANKING

The central bank has neither operating costs nor net worth and pays all its profits to the government.
Following the theory of endogenous money, we assume that the central bank is fully
accommodating. We use a Taylor rule for the modelling of its behaviour. First the central bank fixes
the key rate of interest (iep) using a Taylor rule and second it provides whatever advances (REF)
demanded by banks at this rate. Taylor propounded his first rule in 1993, modelling the dual
mandate of the Fed. It was founded on the output gap and on the inflation gap. But today,
independent central banks prefer inflation targeting. A truncated rule (without the output gap)
appeared as a theoretical answer (Batini and Haldane, 1999). From the Taylor rule, we can
summarize monetary policy according to three dimensions. strategy, flexibility and intensity.
Strategy represents the mandate and therefore the long-term policy. Flexibility measures the
deviation in the short term of the policy from the strategy. Intensity is the weight put respectively on
output gap and inflation gap. With the ‘Taylor principle’, coefficients must be superior to one to
avoid that inflation expectations produce inflation.

The first hypothesis (M1) is that central bank uses a standard Taylor rule, modelling the dual
mandate of the Fed. The key interest rate (i) iS a negative function of the output gap and a positive
function of the inflation gap. Output gap is the difference between the full capacity output (Y+;) and
the current output (Y). Full capacity output is a Post-Keynesian approach. We refused the New
Keynesian potential output that is founded on a NAIRU. Inflation gap is the difference between
current inflation and the target of inflation (IT*).



C1 (Coefficient on INFLATION GAP)

Dual Mandate C1= C2

Principede Taylor C1>1

Strategy 1
Flexibility

Intensity

1/C2 (coefficient bn OUTPUT GAP)
i=r 4+, a+CL -, *)+C2(Y-YH) :

Figure 1 Monetary policy of centr.al bank

Asin standard Taylor rule, we add a neutral interest rate, exogenoudly fixed at 2 % as Keynesin the
General Theory. Theinflation target is 1 %. At the steady state, the key interest rate is equal to 3 %,
so the real key interest rate is equal to the neutral interest rate (icp — IT* = i* = 2%). The monetary
ruleM1lis:

(25-M1) iep = i* + T+ oy .OGR + 0t (IT - IT)

The second hypothesis (M2) is a truncated Taylor rule similar to inflation targeting, which only
contains inflation gap. With inflation targeting, the fear of inflation is higher. We should have: a5 >
as. We put ag = 0,5 and a5 > 1. The monetary rule (M2) is:

(25-M2) i = i* + as (IT - [T%)

A special kind of Phillips Curve models inflation. When inflation is low and close to its target, we
consider that the anticipations of inflation are anchored on the target. In this case, inflation does not
react to the variations of output gap (OGg). Inflation depends only on the anticipated inflation (I1%)
that is anchored on the target: T1* = IT*. This leads to a horizontal curve. But if the variations in
output are too important (for instance, close to full capacity output), inflation reacts. Inflation
reappears over OGgrmini and disinflation or deflation under OGgrmaci. The idea that for small
disturbances the inflation rate is stable while for large disturbances it is unstable was coined by
Leijonhufvud (1981:112n) in the notion of a ‘corridor’. The economy has stability inside the
corridor, whileit will lose stability outside. Such a‘corridor of stability’ can provide another way of
looking at Keynes's insight that the economy is not violently unstable.The shape of the curve is as
follows:
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Inflation I'T

H*
OGgHratio of output gap)
OG‘Rmi ni OGRmaxi

Figure 2 Inflation curve

To write the equation of inflation, we use the output gap and the inflation gap:

(61) I1 = IT +d;.( OGgrmin + OGR) + @2\ ( OGrmaxi + OGr)

EXPERIMENTSABOUT FINANCIAL CRISISAND CONFIDENCE WITH TWO POLICY MIX

We make simulations® by imposing exogenous-shocks-arising-from. the financial crisis during four
years (5, 6, 7 and 8). Shocks are stronger in 6 and 7 than in 5 and™8. Numerous features in our
standard model correspond to a ‘financfarized™ economy: an important financia market, four
different financial assets, the lender’ s risk, the borrower’ s risk, a time structure of interest rate, etc..
We assume that financia crisis involves essentially a drop in the state of confidence of the
economic agents and, in our model, especially that of banks. The aim isto dea with the channels of
transmission of these psychological variables on the real sector. We want to show that
psychological reactions (lower confidence) are sufficient to explain the spread of financial crisis to
the real sector. We try also to understand the effects of the policy mix on it. Model and shocks are
the same for both economies, even if the steady states are a little bit different because the policy
mix is different. We develop four processes for the crisis.

A drop in the state of confidence of commer cial banks. B

First, the state of confidence of banks decreases sharply and then th

e lender’ srisk increases. We change exogenously (y4) and (ys) in equations (17) and (21) of lender’s
risk. More the level of the conventional leverage ratio (quantity of firms indebtedness considered as
norma (lev.)) falls strongly in these equations. Last, the variation in the value of the securities
lodged as collateral (V¢) is certainly negative at the beginning of the financial crisis. But this
change is endogenous. Accordingly lender’ srisk and rationing of finance increase.

2 \We use the E-views 5.5 software.

11



A drop in the state of confidence of firms. F

Second, the state of confidence of firms (yo) falls with the development of the financia crisis. We
change exogenously (yo) in the equation (8) of the desired rate of accumulation. Pessimistic
expectations of firms depress effective demand. We could also increase the weight of the financial
condition index in this equation (ys) to take into account the higher borrower’ s risk.

A drop in the state of confidence of households: H

Third, the state of confidence of households is going down and their propensity to consume is
falling, involving a negative demand shock.

GENERALIZED CRISISIN THE STATE OF CONFIDENCE (BANKS, FIRMS, HOUSEHOLDS): B+F+H

Fourth, we put the three processes together for a generalized fal of the state of confidence. In the
experiments, the respective importance of the crisisin the different economic sectorsis not relevant.
To respect the stylized facts of the last crisis, we assume that the drop in the state of confidence of
banks is higher than those of others sectors (firms and then households). Polls on expectations and
confidence of various kinds of agents can be used. The liquidity preference increases for al the
economic agents.

The consequences of the financial crisis are examined for two kinds of policy mix:

For country (1), monetary policy is determined by a standard Taylor rule (M1) that
corresponds to a dual mandate: output gap and inflation gap. The fisca policy rule (F1) has
a stabilizing effect. But this effect is insufficient to restore the economy to the previous
steady state. There is a co-ordination between the monetary and the fiscal policies.

For country (2), monetary policy is determined by a ‘truncated’” Taylor rule (M2) that
corresponds to a unique mandate of the independant central bank: inflation gap only. Fiscal
policy (F2) is neutralized, because we assume the fiscal rule that the ratio of the current
deficit of the Government on the GDP is constant and equal to zero, as imposed by the
Maastricht treaty for the European Union.

The drop in the state of confidence of banks and firms involves a supply shock. In contrast the drop
in the state of confidence of household involves a shock of demand. As risk is deflation, the
equations of complete or truncated Taylor react similarly. In fact the output gap as the anticipation
of lower prices requires |ower interest rates.

In our economy, the steady state is not the full-employment equilibrium. The output gap is positive,
with a significant rate of unemployment. Potential output corresponds to the full capacity output. To
simplify, we introduced inflation only in our special Phillips curve and we do not take into account
the difference between real and monetary variables in the rest of the model. Inflation could be
integrated into the determinants of lender’s risk and borrower’ s risk and into the portfolio matrix, in
order to better integrate the wedth effects. Monetary policy tries to neutralize expectations of
inflation.

In the short-term, the growth rate in the national income decreases strongly. Depressed effective
demand that is the cause of higher unemployment can be explained by lost confidence of firms but
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also of banks. In our approach, private banks are no longer neutral. Following the approaches of
Minsky and Keynes, financia features and confidence explain the crisis. Figures (3A-B) show that
country (1) resists much better than country (2) to afall in the state of confidence.
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A (Policy mix 1) B (Policy mix 2)

Figure 3. Fall inthe state of confidence during 4 years.
Effects on the growth rate of the economy?®

The fal in the growth rate is much lower. In addition, the emergence of economic cyclesis obvious
in country (2). With the removal of the fiscal tool, the economic situation deteriorates deeply and
becomes more strongly cyclical.

The drop in state of confidence of firms is the first explanation to the depressed effective demand,
i.e. the desired growth rate of accumulation of capital (Figures 4A-B). But, particularly with the
policy mix (2), banks have aso an important responsibility, because financing conditions
deteriorate. The rate of utilization of productive capacity falls more in the second country than in
the first. The financial behaviour of firms explains widely these devel opments. With the depressed
financia condition index and the lower cash flow ratio, the borrower’s risk increases seriously.

105

085 085
1 6 1 16 21 2% 1 6 1 16 2 2%
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A (Policy mix 1) B (Policy mix 2)
Figure 4. Fall inthe state of confidence during 4 years
Effects on the desired growth rate of accumulation of capital of Firms

% In all the figures (except the figures 9 and 10), all values on the vertical axis are homogenized to one for the steady
state. The drops in the state of confidence are respectively: B for Banks, F for Firms, H for Households and B+F+H for
all the private sectors.
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The effects on the self-financing of firms are very interesting (Figures 5A-B). With the higher
borrower’s and lender’s risks, firms and banks reduce externa financing: self-financing of firms
increases. It corresponds to a supply shock and a credit crunch. On the contrary, the lost confidence
of households involves a shock of demand and self-financing of firms decreases. With the policy
mix (1), the higher government deficit allows an increase of the cash flow of firms. Ther self-
financing increases. Government indebtedness substitutes the one of firms. With the policy mix (2),
the weight of banks and households behaviours is stronger and durably lowers self-financing of
firms. We understand why the reding of the ratio of self-financing is difficult and why it does not

show the good state of economy.

e VA
WA
Y

B (Policy mix 2)

1 2
- - -SelF-H ——SelF-B+F+H

5 1 1 2
——SelFB — -SelF-F - - -SelF-H ——SelF-B+F+H

A (Policy mix 1)

Figure5. Fal in the state of confidence during 4 years.
Effects on the ratio of self-financing of Firms

One key element of the experiments is the increase of the lender’s risk (Figures 6A-B). The fall of
collateral value, the supposed lowest solvency of firms and the new strict convention of firms

endebtedness explain the rise of the lender’ s risk.

JASN
N
[
[
II
| NAH
| /)
| | / \
| | [ \
— [
j L ______ ‘ - ,,-,,—,\:,‘%, e T
\/ hd
v 0
A (Policy mix 1) B (Policy mix 2)

Figure 6. Fal in the state of confidence during 4 years.
Effects on the lender’ srisk of commercia banks

The consequence is a financing rationing of the investment of firms by private banks. ¢ < ¢

(Figures 7A-B). We can understand the credit crunch. The financing rationing of firms explainsin
part an increasing rate of unemployment. It exists a sharp volatility in the financial markets (stocks
and bonds) and a significant fall in the profit of banks. During the crisis, private banks try reaching
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a new equilibrium in their asset allocation. The structure of their balance sheet changes clearly.
These elements could explain the crossing of the financial crise to the real world.

6 1 1 2 % 1 6 1 1 2
—FRF8 — -RFF - - -RFH ——RF-B+F+H —RFB — -RFF - - -RFH ——RF-B+FHH

A (Policy mix 1) B (Policy mix 2)

Figure 7. Fall in the state of confidence during 4 years.
Effects on the rationing of finance from banks

We see the beginning of the deflation (Figures 8A-B). With the deep crisis, monetary policy tries to
avoid deflation, then the two kinds of Taylor rule work similarly : key interest rate goes down
quickly to stop the fall of prices. The influence of output gap on the key interest rate is the same but
is lower than that of inflation, even with the standard Taylor rule. With the desinflation, the
truncated Taylor rule reacts more. If the fear is inflation, it is the opposite because output gap
pushes in the other way.

e

-

3 1 16 2 2% 1 6 1 16 2
—INF-B — -INF-F = = -INF-H ——INF-B+F+H —INF-B — -INF-F - = -INF-H —— INF-B+F+H

A (Policy mix 1) B (Policy mix 2)

Figure 8. Fal in the state of confidence during 4 years.
Effects on the rate of inflation

Contrary to IS-LM, to New-Keynesians or to usua PK-SFC models, the curve of interest rates is
not exogenous. The spread between the short-term and the long-term interest rate is not constant.
The Figures (9A-B) show the same evolution as the stylized facts of the last crisis: a quick rise of
this spread (almost 3%), which corresponds to higher lender’s risk, at the time of the key rate
decreasing by central bank.
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A (Policy mix 1) B (Policy mix 2)
Figure 9. Fal in the state of confidence during 4 years.
Effects on the spread: Long-term interest rate (i;) — Short-term interest rate (i)

M
Jal,

\

6 1 16 21
—DGB — -DG-F - - -DG-H ——DG-B+F+H

Figure 10. Fall in the state of confidence during 4 years.
Effects on the Fiscal Deficit with policy mix 1.

A fal of the state of confidence in the private sector involves that the government ‘becomes’
optimistic and supports the effective demand with an increasing fiscal deficit. It is the case of the
country (1)(Figure 10). But, by hypothesis, there is a balanced budget in the country (2).

CONCLUSION

In this chapter, to better understand the last financia crisis and its generalization to the real world,
we have tried to take into account the behaviour of private banks, the financial risks of firms and
banks, and the psychological variables (state of confidence). In order to do so, Keynes and Minsky
give an adequate framework. We have analyzed more deeply the problems of co-ordination between
fiscal and monetary policy. We can argue that it is better to include a stabilizing fiscal policy.
Indeed, ssimulations showed a high volatility in production with the policy mix (2) and financid
instability may be also an unforeseen consequence. This stock-flow consistent model is afirst step
into this research agenda.
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APPENDIX 1. GLOSSARY OF VARIABLES

Y National income re Expected return on equities
Yic  Output of full capacity P Expected distributed profits
gry  Growth rate in the national income lev  Leverageratio
I1 Inflation Vc  Variation of the value of collateral
IT* Inflation target
N Employment Firms
Nie  Full employment | Net investment
OG  Output gap Ip Investment demand
OGr Ratio of output gap W Wages
Un Unemployment K Stock of capital
ren  Rateof unemployment Vs Net wealth of firms
L Loans (variable long-term rate) u Capacity utilization rate
CP  Commercial paper Ork Growth rate in the stock of capital
B Treasury bills oo Desired growth rate in the stock of
E Equities capital
e Number of equities AF  Net finance
Pe Price of equities [0) Gross finance
OF  Bonds (Fixed rate) o Desired gross investment
of Number of bonds IF Internal Funds
Pof Price of fixed rate bonds amort Amortization (debt redemption)
LF Loss function of the society P Firms profits

P*  Distributed profits

Central Bank P Undistributed profits

Pso  Central bank profits Fef Borrower’srisk (ratio of cash flow)
REF  Reserve requirements (CB refunds) Yo State of confidence of firms
H High-powered money
ich Central bank key interest rate Government
i* Neutral interest rate G Government expenditure

DG  Government deficit

Commercial Banks Oig  Constant ratio of government deficit

Py Banks profits Py  Central bank profits
Vp Net wealth of banks T Taxes
CG  Capital gains of banks (Capital losses
of firms) Households
CGe Capita gains on equities C Consumption
CGe® Expected capital gains on equities D Bank deposits
CGor  Capital gains on bonds Y.? Expected disposable income of
CGy® Expected capital gains on bonds workers
icp Interest rate on commercial paper Y,2  Expected disposable financial income
id Interest rate on deposits Y.  Disposableincome of workers
i Interest rate on loans Yy Disposable financial income
ib Interest rate on treasury bills Y,  Disposable income of household

FClI  Financia Condition Index

LR  Lender'srisk

Ir Lender’'s risk for long-term interest
rate

va,vs State of confidence of banks

r  Expected yield of bonds
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APPENDIX 2. TRANSACTIONS MATRIX

Sector]

[Operation

Gowvt

Firms

Current

Capital

Households

Private banks

Central Bank (CB)

Current

Capital

Current

Capital

Consumption

+C

-C

Government
expenditures

+G

Net investment

+ |

o

Wages

-W

+W

Taxes

+T

-T

Interest on
Treasury Bills

-ip1.Ba

+ip1. B

Interest on loans|

o [P

+ialg

Interest on
comm. paper

- icp—l : CP—l

+icp -1 CP—l

Interest on
bonds

-lor - OF 4

+ iof . Of-1

Interest on bank
deposits

+ig.1.D4

-ig1.Dg

Interest on CB
advances

-iw-1-REF4

+iw_1 -REF

Profits of firms

+P

+ P

Profits of banks

- Pb

Profits of CB

+ Pcb

- Pcb

oO|lo|lo|lo|jo|lo|lo|]o|o|o| o

A HPM

- AH

+AH

AT Bills

+AB

-AB

A equities

+Ae. Pe

-Ae. pe

A loans

+ AL

-AL

A commercial
paper

+ACP

-ACP

A bonds

+ Aof - Pot

- Aof - Pot

A bank deposits

-AD

+ AD

A CB advances

+ AREF

- AREF

O |l o|o|lo|]o|o|o| o

)y

o




APPENDIX 3. BALANCE SHEET MATRIX

Sector

AsSHS Government Firms Households | Private banks | Central Bank py
Capital +K +K
HPM
high powered +H -H 0
money
Treasury Bills -B +B 0
Equities -€-Pe +e-pPe 0
Loans -L +L 0
Commercial _cp +CP 0
paper
Bonds sy +of - 0
(fixed-yield) Pot Pot
Bank deposits +D -D 0
CB advances - REF + REF 0
Net weadlth -B + V; +D +V, 0 +K
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APPENDIX 4. THE COMPLETE MODEL: 2VERSIONSWITHIN 4HYPOTHESIS

Policy mix (1) = F1-M1 Policy mix (2) = F2-M2

Q) Y=C+1+G
2 gry =AY/Y 4
income)

(3) T=1t.W;
4) B=B.1+DG
®) =i

bills

With t: constant

F 1. Model 1 with a countercyclical fiscal policy

(F1-6) G=G1.(1+0ry1)

(F1-7-i) DG=G+ip1:-B1—T = Py

F 2: Model 2 with a neutral fiscal policy: DG/Y-1 constant
(F2-6-i) G=DG—-ip1-B1+ T+ Py

(F2-7) DG=0q.Y With Qgg: constant ratio
8 K=Kj+I

(9-iii) =@ +IF

(10) IF=P"—amort

(11) amort=a-L.g+ay-0of1+acp- CPy

(12) Ip =grp . K-1
d’'investissement
(13) o¢'=19=1IF

(14) o= Yo+ y1.lef1+vy2. Uy -7y3- FCl .1 Withy;: constant

stock of capital

(15) rg=P' /K.
cash flow)

(16) u=Y/Yg
(17) Yi=Ki.o

With & : constant

National income
Growth rate (of national

Taxes
Treasury bills
Interest rate on treasury

Government expenditure
Government deficit

Government expenditure
Government deficit

Stock of capital
Net investment
Autofinancement

Internal Funds

Demande

Desired grossinvestment
Desired growth in the

Borrower's risk (ratio of

Capacity utilization rate
Output of full capacity

(18) FCl=p;-ij-LIK+ pup-ig:- CPIK - puz- E/Y With y: constant Financial Condition

Index
(19) OGrR=Y#c—=Y /! Yi
(200 W=Y/(1+p)

With p: constant

(21—“) P=Y-W - i|_1. Lq— icp_]_ .CP, - iof . Of_]_

(22) P'=(1-9%).Ps
(23-x) P =P—F*
(24) e=e;.(1+gry.1)

(25) C:(ll.YWa‘F OL2.YVa+ oz- D
of workers

(27) Y\/a = Y\/_]_ + eh . (YV_]__ Y\/a_]_)
disponible anticipé

With s: constant

With gr.: constant

Output gap ratio
Wages

Firms profits
Profits distribués
Distributed profits
Number of equities

With o : constantConsumption

With 6, : constant

With 0y, : constant
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Expected disposable income

Revenu financier



(28) Yw=W-T Expected disposable
financial income

(29) v=ig1-Da Revenu financier
disponible

(30) Yh=YutY, Disposable income of
workers

(3Liv) D=D;,+Y,-C Bank deposits

B2 o= (pd .(1-LR) Gross finance

(33) AF=¢@-amort + CG Net finance

(34) CG=CGe+CGy Capital gains of banks (Capital

losses of firms)
(35 LR=ys+a. (levy-leve) -1 Vc+cy-ig Withyy a,by, leveand c;: constant  Lender’s
risk

(36) lev=(CP+OF+L)/K Leverage ratio
(37) Vc=E/E; Value of the collateral
(38) OF=(A1o+ A1 fof - A12. Fe - A13 . ij-Aa . icp) . F Bonds (Fixed rate)
(39) E= (7\420 - Aot rofa+ Ao . rea- Aoz .0 - Ao . iCP). F Equities
(40) L =(h3o-Az. o -Azp.le+A33.i-Ass.icp). F Loans(variable long-term rate)
(41) CP=F-OF-E-L Commercial paper
(42)  rg =gt + CGxIOF 1 With i : constant Expected yield of bonds
(43) CGy®=CGef.1+ 0p . (CGyt.1 — CGy1) Expected capital gains on
bonds
(44) CGgf = Apes - Of 1 Capital gains on bonds
(45) of = OF/py Number of bonds
(46)  pof = Por-1 (1+icf)/(1 +1y) Prix des obligations a taux fixe
47 r&=(P"*+CGH/E, Expected return on equities
(48) Pa=P +0,.(F.-P2) Expected distributed
profits
(49) CG¢=CGe1+ 0y . (CGe1—CGY) Expected capital gains on
equities
(50) CGe=Ape-€1 Capital gains on equities
(51 pe=E/e Price of equities
52 i1=igptIr+yy With y,: constant Interest rate on loans
B53) Ir=ysta&-(lev.i-levg) -by- Ve Lender'srisk for long-term
interest rate

With ys, & and b,, Lev, constant = convention on leverage ratio
54) icp=lipty2 With y,: constant 1> 2 Interest rate on comm.
paper
(55) ig=liw-Y%3 Interest rate on deposits

(56—V) Po=ip1.Bi+i1.Lyg+icpr. CPg+ig.0f 1+ Pd —ig1. D4 —liw1. REF.1 Banks
profits
57 H=n-D High powered money (bank reserves)
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(58-vii) Py = ip1 . REF; Central bank profits

M 1: Policy mix 1 with a Taylor rule (inflation gap and output gap) RM1

(M1-59) igp=i* +II-04.0G + as (IT - IT*) Central bank key interest rate (Taylor
rule)

M2: Policy mix 2 with a truncated Taylor rule (only inflation gap) RM2

(M2-59) igp=i*+ a5 ([1- [T) Central bank key interest rate (Truncated
TR)

(60-vi) REF=REF.; + AH+ AB + AF—CG—-P, - AD Reserve requirements (CB

refunds)

(61) I1= H* +d; ( OGrmini — OGR) +d, ( OGrmaxi — OGR) Inflation (NKPC)

Missing equation:  (62-viii) REF=H
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