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N\ James Tobin's contributions to economics

@ Tobin received the 1981 Nobel Memorial Prize “for his
analysis of financial markets and their relations to
expenditure decisions, employment, production and
prices”.

@ Well-known contributions included: foundations of modern
portfolio theory (with Markowitz), in particular the
Separation Theorem (1958), life-cycle model of
consumption, Tobit estimator, Tobin's g, Tobin's tax, ...

o Key forgotten contribution: financial intermediation,
portfolio balances, flow of funds models and the credit
channel.



Tobin 1969: A General Equilibrium Approach to
NN
B Monetary Theory

dvmamics n @ Specification of (i) a menu of assets, (ii) the factors that
g determine the demands and supplies of the various assets,
M omic and (iii) the manner in which asset prices and interest
model rates clear these interrelated markets.
M. R. Grasselli

@ Spending decisions are independent from portfolio
Introduction deCiSionS.

SFC del . .
moces @ Each asset i has a rate of return r; and each sector j has a

Goodwin .

model net demand f;; for asset i.

Keen model @ Adding up constraint: for each rate of return ry,

Extended

Model 8f;_]

Conclusions 5 8rk -

@ Paper proceeds to analyze several special cases:
money-capital, money-treasuries-capital, banks, etc.
@ Victim of the Microfoundations Revolution.
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N\ Stock-Flow Consistent models

Stock-flow consistent models emerged in the last decade
as a common language for many heterodox schools of
thought in economics.

They consider both real and monetary factors
simultaneously.

Specify the balance sheet and transactions between
sectors.

Accommodate a number of behavioural assumptions in a
way that is consistent with the underlying accounting
structure.

Reject the RARE individual (representative agent with
rational expectations) in favour of SAFE (sectoral average
with flexible expectations) modelling.

See Godley and Lavoie (2007) for the full framework.



NN Balance Sheets

MAC
Asset price
dynamics in
stock-flow
consistent
macroeco- =
nomic Balance Sheet Households __ "™ Banks Central Bank Government Sum
model current  capital
M. R. Grasselli Cash +Hh +Hs —H 0
Deposits +Mp +My -M 0
Introduction Loans L 4L 0
SFC models Bills +By +Bp +B. -B 0
Goodwin Equities +prEr + ppEp —prEr —puEp 0
model Advances —A +A 0
Keen model Capital +pK PK
e Inventory +cV cvV
Model Sum (net worth) Xn 0 Xr Xp 0 -B X

Conclusions

Table: Balance sheet in an example of a general SFC model.
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N\ Transactions

Transactions Households Firms Banks  Central Bank Government Sum
current capital

Consumption —pCh +pC —pCp 0
Investment +pl —ply 0
Change in Inventory +cV —cV 0
Gov spending +pG —pG 0
Acct memo [GDP] [pY]

Wages +w -w 0
Taxes —Th -T¢ +T 0
Interest on deposits +rm-Mp +rpm-Mg —rm-M 0
Interest on loans —r.L +r.L 0
Interest on bills +rg.Bp +rg.Bp +rg.Bc —rg.B 0
Profits +Ng + Ny -n +Ny =My —Me +Me 0
Sum Sh 0 Sf—pl—cV S 0 Se 0

Table: Transactions in an example of a general SFC model.
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N\ Flow of Funds

Flow of Funds t Firms Banks Central Bank  Government Sum
current capital

Cash +Hp +Hyp —H 0
Deposits +My +M; v 0
Loans ~L +L 0
Bills ) 1B, 1B, B 0
Equities +prEr + poEs —prr —poEp 0
Advances —A +A 0
Capital +pl pl
Sum Sh 0 S¢ Sp 0 S¢ pl
Change in Net Worth (S, + prEr + poEs)  (Sr — prEr + pK — pdK)  (Sp— puEb) Sy pK + pK

Table: Flow of funds in an example of a general SFC model.
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N\ Example:

2014

balance sheets by sector for US 2013

Flow of Funds Matrix for 2013

(Billions of dollars; All Sectors -- Assets and Liabilities)

Total ingncial asets
Totallsblities end equity
“Total Lisbiliies

US. offcial reserve assets
SDR cerificates

Interbask clsims

Checkable dep. and currency
“Time and savings deposits
Money market fund shares
Fed. funds and security RPs
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Corporate and fgn. bonds
Depository ins.Ioans ne..
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Mongages
Consumer credit

Corporate cquities

Mutusl fund shares

Trade credit
Security credit

Life insurance reserves
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~ s
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A L
® ©
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8
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1081 13282

e
Government
A
@ ®
1012 -
~ 161235
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%64 s
- 52
256

0681 123528

o 13
25

Domestc
‘Nonfinancial
Sectors
A L
) ao

13220 .
e
s6738.4
%64 544
- 52
26
1290 -
2193 -
7204
18952 -
1384
215 as
1205 1445
16093 123283
6145 245
16574 6712
2472 ea3ss
- ssss
21 13904
450 130889
825 30974
135097 209524
814 -
238 37100
392
a2 503
195638 -
M6 1500
87608 8716
12380 103593

Domestic
Financial
Sectors
A L
a - a

812694 -
~ w06
768914
346
52
ass
357 .
218 208
30 31865
30 %9
6191 26783
702 29313
amms 139471
39 w02
0153 -
€015 m607
19442
w04 47170
2088 3632
15625 4949
80 22
2649 y
15708 64870
72 1546
Bl 145
ams sl
73 1663
195638
591
192
81573

Restof
the World

A L
@ ay
25703 -

.

110800

sS4 1199

~ e
2 -

5000 -

1640 -
s20 7389

o068 20232

604 eSS

1554 607

64313

Al
Sectors
A L
i) o)
1951619 -
T
1447097
w54 143
52
55 256
127 wss
ma0 208

a4 31865
s oo
26783 26783
a0s 3673

S48 SEOL4S

o516 9516
283 123283
7941 71941
w2 sena
13565 133565
2088 25088
19208 19208
132860 132860
30974 4

30509 339509
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52 a7s3
62 12362

14165 14165
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%06 %08
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s 200479
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NNl Example: household balance sheet US 2013

MAC

Asset price
dynamics in B.100 Balance Sheet of and Nonprofit Organizations (1)
stock-flow Billions of dollars; amounts outstanding end of period, not scasonally adjusted
consistent
10 a0 iz 03
macroeco-
nomic 1 FLIS2000005  Assets 301 782580 844414 940423
model 2 PISI0s  Nonteitasers wms mes mws s
3 s Reosse ws  wme s e
3 s s s
M. R. Grasselli : s P
H 206 151 5237
3 it fio T
§ IS0 Consmer el goods () 15867 w0 s
Introduction 9 FLISKSO00S  Fincial ses sas065 sass s
o s Doois wa nas  osma
ht o 7
SFC models 2 ol dposis oy 236 w078 10047
1 s cposis 659 w2 s
H N e 1102 frror
Goodwin is Credit market insruments w340 5222
del 16 Open maret paer 211 155
n Teasrysecurites i 5410
HAOCE 18 Agency- and GSE-backed securities. 3537 154
19 FLIS000s sl secures frond 16655
% del 3 TLISUGH0DS  Coportesadfrignbouls i3 2:688
n m N R o s 262 209
€€l ode 22 FLIS3065005 Mortgages 100.1 869
3 MLi06cz  Comume oot Gtudent lons) e s
3 RLISMGHOS  Copote soits @) wos3  omse  wens s
EXtended 25 Mutual fund ﬂnm 6) 46002 45029 54087 6890.1
% Secuty oo 7252 T26.1 7570 o155
Model 1 L P R S}
E Fensioncntimens ) wste  mimel  wsms  sses
35 FLISHONS oty innoncoroms usines ) Goso  mess  mmi s
. 0 FLISBO0S  Mscolancom s w052 e w136 w076
Conclusions
S FLISHOS  Lisbit s wseo  paes e
B RISHOONS oot maketindrumenss s mesms sz mee
BORIBISS  Home morgsgen ) w27 swrs s s
R Gomecr fe Dse  mams o
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5 FLISISONS  Oerloansnd sive 1361 w8l 1393 13
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42 FLISNSN0S  Networth 67 616920 8146 802741
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NN Example: Flow of Funds US 2013

MAC

Asset price
dynamics in 21, June 5,2014 Flow of Funds Matrix for 2013

(Billions of dollars; All Sectors -- Flows)
stock-flow
. Homeids sie Damesic Domestc [—
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INN  Goodwin Model - SFC matrix

MAC
Asset price
dynamics in
tock-fl i
stocktiow Balance Sheet Households & Sum
consistent .
current  capital
macroeco-
nomic Capital +pK pK
del
mode Sum (net worth) 0 0 Vi pK
M. R. Grasselli "
Transactions
Introduction Consumption —pC +pC 0
Investment +pl —pl 0
SFC models
Acct memo [GDP] [pY]
Goodwin Wages +w -w 0
model
Profits -n +M, 0
Keen model
Sum 0 0 0 0
Extended Fl £ Fund
Model ow of Funds
Capital +pl pl
Conclusions
Sum 0 0 n, pl
Change in Net Worth 0 pl + pK — pdK  pK + pK

Table: SFC table for the Goodwin model.



I Goodwin Model - Differential equations

MAC

Asset price

dynamics in .

stock-flow J Deﬁne

consistent

macroeco-

i wil w
model w=— = — (wage share)
pY  pa
M. R. Grasselli
A ¢ Y |

Introduction - N - m (emp Oyment rate)
SFC models
Goodwin @ It then follows that
model

K del w W p a .
o —=——=—=—=0(\,i,i°)—i—«
Extended w W p

Model )

; A 1l—w
Conclusions N - 6 _ 5
A v

@ In the original model, all quantities were real (i.e divided
by p), which is equivalent to setting i = i€ = 0.
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Figure: Krugman - July 15, 2014
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Example 1. Goodwin model

w,=081,=09
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Employment rate, v

Employment rate, v

1.00
098
096
0.94-
0.921
0.90
0.88
0.86
0.84
0.82
0.80

NN Testing Goodwin on OECD countries

(d) uv-cycle 1956-94, France

:
s i
19947 (ur*,v%)

L
0.50 055

1.001
098
0.96
0.94
0921
0.90(
0.88
0.86
0.841
0.82-
0.80.

L L L L L L I L )
060 065 070 075 080 085 090 095 100
Workers’ share, u

T ~ (e) uv-cycle 1956-94, Germany
.
8 |
M./

1994+ !

")

L
0.50 0.55

1 L I L L )
060 065 070 075 080 085 090 095 1.00
Workers’ share,

Figure: Harvie (2000)
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Correcting Harvie (1970 to 2009)

Ty orway
—s— Estimated Mean Actualivean s Estimated Mean  —s—Actuallean
06 1
095 = 000 ]
01
£ o0ss s
Zoo § o0
£ §
oot £ oo
E oo £
S o5
09
08 04
o8 083
o8 065 o7 075 o8 085 05 035 06 06 0 015
‘Wags share Wage share
France Germany
—m—Estimated Mean Actual Mean —m- Estimaed Mean Actual Mean
099 1
08 []
098
097
2096 205
£ o0 H
£ os a £om
Soo 2
g Eom
Eon &
091 09
09
050 088
06t U6 068 0/ 072 04 OJ6 U8 08 082 061 05 068 07 072 01 076 078
Wage share Wage share

Figure: Grasselli and Maheshwari (2014, in progress)




N\ What about shocks?

MAC

Asset price
dynamics in
stock-flow . . .
consistent @ Nguyen Huu and Costa Lima (2014) introduce stochastic
" omic productivity of the form
model
M- R. Grassell dat = atdat = at[adt — O'(At)th]
Introduction
SFC models leading to a modified model of the form
Goodwin
model
2
Keen model = q)(A) —a+o ()\t)dt—l—O'()\t)th

Extended 1
Model —w

= —— ,8 ) + 0o (At)dt + O'()\t)th
14

>z\>z-€\€-

Conclusions

@ They then prove the existence of stochastic orbits
generalizing the original Goodwin cycles.



Stochastic orbits of a Goodwin model with
N\ »
M productivity shocks

Asset price 4 10000
dynamics in 075 i 7500
stock-flow >~ 05 6=0.05 5000 >
consistent 0.25 2500
macroeco- 0 0
nomic 1 10000
model 075 /gi 7500
. > 05 6=0.10 5000 >
M. R. Grasselli 025 2500
0 0
Introduction 1 10000
0.75 7500
SFC models > 05 2 6=0.15 5000 >
025 2500
Goodwin 0 0
model 1 - 10000
0.75 7500
Keen model - 05 =0.20 5000 >
025 2500
Extended o 0
Model
1 10000
. 075 E— 7500
Conclusions - = Tz
> 05 25 5000 >
025 2500
0 : 0
0 05 1 15 2 25 0 20 40 60 80 100
X t

Figure: Figure 3 in Nguyen Huu and Costa Lima (2014)
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INN SFC table for Keen (1995) model

Balance Sheet Households Firms Banks  Sum
current  capital
Deposits +D -D 0
Loans —L +L 0
Capital +pK K
Sum (net worth) A 0 Vi 0 K
Transactions
Consumption pC +pC 0
Investment +pl —pl 0
Acct memo [GDP] [pY]
Wages +w -w 0
Interest on deposits +rD —rD 0
Interest on loans —rL +rL 0
Profits -n +N, 0
Sum Sh 0 Se—pl 0 0
Flow of Funds
Deposits +b -b
Loans —L +L 0
Capital tpl pl
Sum Sh 0 n, 0 pl
Change in Net Worth Sh (S + pK — péK) PK + pK

Table: SFC table for the Keen model.
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Keen model - Investment function

@ Assume now that new investment is given by

K=kr(l—w—-rd)Y — 6K
where x(-) is a nonlinear increasing function of profits
T=1—-w-—rd.

@ This leads to external financing through debt evolving
according to

D=k(l—w—rd)Y —(1—w—rd)Y
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Investment and profits, US 1960-2014

FRED -~

(Bil. of $/Bil. of $)

0.08

0.06

0.04

1960

— Corporate business: Profits before tax (without IVA and
CCAdj)/Gross Domestic Product

— Gross private domestic investment: Domestic business/Gross
Domestic Product

1970 1980 1990 2000

Shaded areas indicate US recessions - 2014 research.stlouisfed.org

2010



I Keen model - Differential Equations

MAC
Asset price
dynamics in
stock-flow
consistent
romic Denote the debt ratio in the economy by d = D/Y, the model
M.R Grasseli  can now be described by the following system
Introduction .
— wld(N) —
SFC models w w [ ()\) OC]
- : kK(l—w—rd
Gansi A= [( ) a-p- 6} (1)
14
Keen model
Ponzi financin, . K ]. — W — rd
Zr::aftockPrifes d=d |:r _ g + 5:| + Iﬂ?(l —w— rd) _ (1 _ w)
Moderation 1%
Extended
Model

Conclusions



Example 2: convergence to the good equilibrium in
a Keen model

N\

MAC
Asset price
dynamics in ® 10 @, =0.75,A, =075, d, = 0.1, Y, = 100
stock-flow M sf 137 " 1
. Y [
consistent d .
macroeco- ; "\‘ ‘ M f\ f\ ‘M m e 18
nomic 2 |} “‘ ‘ | 0o
model il ‘ ‘ ‘ U | 16
6 b li
M. R. Grassell uf | \ \ Il I I ‘ L4
‘ ‘ ‘ | W | oo
_ s T \ (I |
Introduction 1t H \J\ / :
I \ ‘ \ W
SFC models >4 3 “ “ d ! il ¥ / 0.85 < 1 o
‘ e “M © /
Goodwin 09 \‘ \u »L sf
model 3 | i /
| i I e A L)
Keen model 2 08 ‘ \ /
Ponzi financing Wy / 0.4
and Stock Prices \M Y 0.75
Great 1 077 ’\/\,\I\I\
Moderation U M
Extended o ) s 100 150 200 250 200"’ B
Model fime
Conclusions

Figure: Grasselli and Costa Lima (2012)



MAC

Asset price
dynamics in
stock-flow
consistent

macroeco-
nomic
model

M. R. Grasselli

Introduction
SFC models

Goodwin
model

Keen model

Ponzi financing
and Stock Prices

Great
Moderation

Extended
Model

Conclusions

6000

5000

4000

> 3000
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m0:075‘)\0:07‘d°:0.1,YD:100

INN Example 3: explosive debt in a Keen model

35 1
— W
)\; 0.9
30 d
0.8
25 07
0.6
20
S 05 <
15
0.4
10 03
0.2
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{01
o — . o
200 250 300

Figure: Grasselli and Costa Lima (2012)
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Example 3 (continued): explosive debt in a Keen

model

dd/dt

-2

W, =0.75,,=07,d; = 0.1

time
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Corporate Debt share in the US 1950-2014
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I Alternative insight 3: private debt matters
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Figure: Change in debt and unemployment.
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Figure: Grasselli and Costa Lima (2012)
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Ponzi financing

To introduce the destabilizing effect of purely speculative
investment, we consider a modified version of the previous

model with
D=k(l—w—-rd)Y —(1—w—rd)Y +P
P =V(g(w,d)P

where W(-) is an increasing function of the growth rate of
economic output

Kl —w—rd)

g="2"0T s
v
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INN Example 4: effect of Ponzi financing

W= 0.95, )\O =09, d0 =0, Py = 0.1, YD =100

No Speculation
— — — Ponzi Financing

Figure: Grasselli and Costa Lima (2012)
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NN Stock prices

o Consider a stock price process of the form

d?sf = rpdt + odW; + yuedt — ydN )

t

where N, is a Cox process with stochastic intensity
e = M(p(t)).

@ The interest rate for private debt is modelled as
re = rp + rp(t) where

rp(t) = p1(St + p2)”
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The Great Moderation in the U.S. - 1984 to 2007
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Figure: Grydaki and Bezemer (2013)
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Possible explanations

@ Real-sector causes: inventory management, labour market
changes, responses to oil shocks, external balances , etc.

@ Financial-sector causes: credit accelerator models, financial
innovation, deregulation, better monetary policy, etc.

e Grydaki and Bezemer (2013): growth of debt in the real
sector.
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Bank credit-to-GDP ratio in the U.S
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Figure: Grydaki and Bezemer (2013)




N\

MAC

Asset price
dynamics in
stock-flow
consistent
macroeco-
nomic
model

M. R. Grasselli

Introduction
SFC models

Goodwin
model

Keen model

Ponzi financing
and Stock Prices

Great
Moderation

Extended
Model

Conclusions

Excess credit growth moderated output volatility
during, but not before the Great Moderation

Before the Great Moderation During the Great Moderation
change in interest rate (-) => output volatility excess credit growth (-) => output volatility
change in interest rate (+) => inflation output volatility (+) => excess credit growth

excess credit growth (+) => change in interest rate  output volatility (-) => change in interest rate
excess credit growth (+) => change in interest rate

inflation (+) => change in interest rate

Note: In the table, x (-) => y denotes that a one-standard deviation shock in variable x impacts negatively on the change of
variable y. Similarly, x (+) => y indicates a positive impact.

Figure: Grydaki and Bezemer (2013)
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)

INN Shortcomings of Goodwin and Keen models

No independent specification of consumption (and
therefore savings) for households:

C=W, 5§ =0 (Goodwin)
C=01-r(m)Y, Sp,=D=0,—1  (Keen)

Full capacity utilization.

Everything that is produced is sold.

No active market for equities.

Skott (1989) uses prices as an accommodating variable in
the short run.

Chiarella, Flaschel and Franke (2005) propose a dynamics
for inventory and expected sales.

Grasselli and Nguyen Huu (2014) provide a synthesis,
including equities and Tobin's portfolio choices.
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Price dynamics

@ A general price-wage dynamics taking into account both
labor costs and expected inflation takes the form
W
=d(\) + 7715 + M2le

w
p
; =o (C p) + n3e

~.

d P

dt( e) = T4 I:P - ’e] )

@ Here we assume the simplified version
W .

Y= o) +42,

w p

p c

i

p P [ p

8

for a constants 0 <~y <1, 7, >0and m > 1.



INN Inventory dynamics

MAC
Al @ Denoting demand by Yy = C + /i, we postulate that
stock flow expected sales evolve according to

et Ye = (a+ B)Ye +n4(Ya — Ye).
M. R. Grassell @ Moreover, we assume that the desired level of inventory is
e V4 = fyYe and that planned changes in inventory are
SFC models given by
Gotzjd\llvin lp = (Oé + 6) Vd + nV(Vd — V)
Keen model e Finally, production is give by Y = Y. + /5, which in turn
S determines utilization through u =Y /Ynax = vY/K.
Mo @ To complete the specification of firm and household
:;r:lji:::es behaViOUr we set
Conclusions K/(ﬂ'e) + T]U(U — U) K

I =
v

pC: C1W+C2D



I Extended System

MAC
Asset _pric_e
dsytrfc?,'ﬁfw'v" Defining wp, = W/(pY) and d, = D/(pY) leads to

nomic wp =wp [P(A) — & + (1 — 7)np(1 — mwp)]

M. R. Grasselli A :)\ [geye —|- gdyd — 77‘/ — o — 6]
Introduction dp =dp [ — BeYe — 8dYd + 1l + 1p(1 — mwp) — 2|
SFC models + (yd _ Cl )wp 9
Goodwin
model Ye =Ye(a+ B —1d — geYe — 8dYd + M) + NdYd
Keen model .
o tended U =U[geYe + &dYd — Ny — Yd + C1wp + c2dp + 4]
Model
Prices for constants ge, g4 and with

Inventories
Equities

Conclusions

K(me) + u—u
ydzclwp—l—Cde-i- (e) ZU( )



N\ Firm decisions

MAC
Asset price
dynamics in
stock-flow . i . . .
consistent @ Suppose now that firms finance new investment by issuing
macroeco-
nomic equities E at price pe as well as new loans.
moael
M. R. Grassell @ Assuming that undistributed profits take the form s¢[1 for

a constant s¢, the amount needed to be raised externally
for new investment is ply — s¢l1, according to the
proportions

Introduction
SFC models

Goodwin
model

Keen model D = UD[plk — Sfrl]
EAX;ZZIded peE = VE[p/k - Sfrl],

Prices
Inventories

s with vp + vg = 1.
Conclusions
@ Here both I, and vg can be functions of Tobin's g = ’l’j—f.



N\ Household decisions

MAC
Asset price . .
e fr @ On the other hand, the budget constraint for households is
stock-flow
consistent . -
macroeco- W‘l’(l*Sf)n‘i’rD:pC‘i’D‘i’peE,
nomic
model . . . .
_ whereas their portfolio allocation is
M. R. Grasselli
Introduction PeE = fe(ree)Xh
e
SFC models D — 1 _ fe(re )Xh7
Goodwin
model where
Keen model
Extended re — (1 — Sf)rl + 7re
- e T
Inventories -
Equities e pe e
; Te = 57Te — — Te
Conclusions pe

@ This leads to an extended system with two more equations

. e
for €¢/e and 7¢.



NN\ Concluding remarks

MAC

Asset price

dynamics in . . .

stock-flow @ Macroeconomics is too important to be left to

:n()alls:steecgt macroeconomists.

o @ Since Keynes's death it has developed in two radically

M. R. Grassell different approaches:
et © The dominant one has the appearance of mathematical
SFC models rigour (the SMD theorems notwithstanding), but is based
Conduin on implausible assumptions, has poor fit to data in general,
model and is disastrously wrong during crises. Finance plays a
Keen model negligible role
Extended @ The heterodox approach is grounded in history and
Model institutional understanding, takes empirical work much
Conclusions more seriously, but is generally averse to mathematics.

Finance plays a major role.

@ It's clear which approach should be embraced by
mathematical finance.
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