Bard

Bard Digital Commons

Archives of Anwar Shaikh Levy Economics Institute of Bard College

10-1996

Godley Papers and Notes

Anwar Shaikh PhD

Follow this and additional works at: https://digitalcommons.bard.edu/as_archive

Recommended Citation
Shaikh, Anwar PhD, "Godley Papers and Notes" (1996). Archives of Anwar Shaikh. 137.
https://digitalcommons.bard.edu/as_archive/137

This Open Access is brought to you for free and open
access by the Levy Economics Institute of Bard
College at Bard Digital Commons. It has been
accepted for inclusion in Archives of Anwar Shaikh by
an authorized administrator of Bard Digital Commons.

For more information, please contact B
digitalcommons@bard.edu. ar


http://www.bard.edu/
http://www.bard.edu/
https://digitalcommons.bard.edu/
https://digitalcommons.bard.edu/as_archive
https://digitalcommons.bard.edu/levy
https://digitalcommons.bard.edu/as_archive?utm_source=digitalcommons.bard.edu%2Fas_archive%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.bard.edu/as_archive/137?utm_source=digitalcommons.bard.edu%2Fas_archive%2F137&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@bard.edu
http://www.bard.edu/
http://www.bard.edu/




Godley Model: Identities
Given

S=C+G+IN

Y=S+ Al-IVA

FN=FU + FD

FU=IN |
K=(1- DEP)K_ +IN

m=—

pb=L
rbb

mm=m- 11
(1+1ID

rrbb'-'rbb -
(1+1m)

b-I1
(1+1)

b=

k= k- T1
(1+1)

Hp_s=H s- Hb_s

Bs_s=Bsb_s- Bsp_s

Godley Model: Behaéioral Assum

H
P=(1+7)(1+ 1)'-*5'

T= St
(1+7)
FN

=—
HC

istar=(sbar_e

1p=i W (istm" i41)

FD=6K_ 1

Saving

Income

Gross Profits
Undistributed Profits

stock of fixed capital

nominal rate of return on capital

nominal rate of return on equity
inflation rate

inflation rate expressed as rate of return
price of bonds

real rate of return on money

real rate of returnn on bills
real rate of return on bonds
real rate of return on equity

cash held by households-supply

total bills-supply

ptions

price of goods

tax flow

desijred stock of inventories

stock of inventories-planned

distriputed profits




in=Bl-[kstar- (1- dep)~k_l]

desired capiatl stock
kstar=p o sbar_e

Ae_s:d;(q_1 - 1) change in stock of equity-supplied
ln(N):no +nl~ln(y) employment
consumption
c=a,-yd e+ o,V ,
Hp_d=pc cash held by household-demand
Mistar_d=VN e(l A b A — oy h ke ATl A Yvﬁ Z) Midemand

YD e bank dem
Bsp d‘VNe{Q - 01)1Bb — Ry 11b - Ay = Agyrrk s ATl - o } and

% VN e for bills
pb-Bp d=VN e (1 —~ A, -rrbb + llz-rrb - AIB-rrm) + kM-rrk+ 115.1'[r_ )‘16' YD_C} price*demand
P - 0 1 VN_e for bonds
YD e
e d= qrbb- A b - Arrm+ Ay ik 4 ATl ) ) price*equi
pee_d=VN_e (120— by mw 2 23 26 VN e demancqi ty
Hb_d=p(M1_s+ M3_s) bankd emang
for cash
Godley Model: Equalities
UC= WB Unit wage cost
ybar
IVA'—'AUC-i_ 1 inventory valuation adjustment

GDP valued at cost
ybar=sbar + Ai

. stock of inventories
i=i_p_ (sbar - sbar_¢)

alued at cost-
Sbar_e:sbar_l+Rl final sales v at cost-expected

ed Tobin's g
J=pe. —
K

VN e=V YD e-C wealth excluding cash
es + _©-
=

change in bank loan demand

AL_d=IN 4+ Al - FU - de_SP®
hange in wealth stock
spee_d ¢

AV=YD_ C + ApbBp_d | * 1

Vo=V - Hp_d wealth excluding cash
B wealth stock-expected

V_($=V_l + YD e~ C

ousehold dis i
YD_e=yYD  +R, expected h posable income

YD e expected household disposable income
Yd_'e=__:'__

P

n
+



Bsp_d=MIl_s+ M3_s- L s-Hb d

ll_s =rmM3.s - T b-Bsp_d ,

Arm=ZED-0.005 - EX-0.005

Egg‘__mmgzepnmio.tej

canst

‘ =
h_tp_Tmany constrainﬁj

iitoon man¥ colgstrainls l

| too man}'f colgstraints l

! t% many constraints |

lEtOO manK constraints l
| too mang constraints l

too many constraints

Bsb_s=Bsb_d

| too many constraints
00 many

cash supply
household
demand for bils
lagged loan
supply*loan rate

change in
nominal rate on
money



- el ‘ L
ool s S
ZAPM FROM B(/{A WH/
1 =i 7
T 1] ‘7,\/ e ,Cﬂ L’r,{)v M B
Godley Model: FRIE J fEb HL./;,VA/ ‘ :
Given :
" o

&=C + G+ IN Saving of
Y=8+4Al- VA Income +~~
IN=FU + FD Gross Profits

Undistributed Profitg
FU=IN. 1

{=(1 - DEP)K  —IN stock of fixed capital
= FD
K nominal rate of return on capital
|
=TT nominal rate of return on equity
Q
=£ inflation rate
P
il
l 11=_n_ inflation rate expressad as rate of return
111
plﬁ:—ln price of bonds
thb
s 0= 11

real rate of retyrn on money

real rate of returnn on bills

(l+m
i FD =TT real raw¢ of return on bonds
{1+ M)
rrie= TR = T1 real rate of return on equity
(1l H)
Up_s=H «. [ s cash held by households-supply

total bills-supply

j f IS
Godley Mode! {0 i
' HC price of goods
PR+ 401 w )=
) { ;
T=_3t tax flow §
(1= )
<R
HC

desired stock of inventories
ISt shar ¢
- stocic of entories-planned

Ljist’ulb Utﬁ‘ﬂl p"‘dﬂ te

e




L i T
MG N

e=,-¥d_

Hp_d:uc

M1 star d=VN e /. -1

change in stock of equity-supplied

employment

consurnption

cash held
ST - ?-.4-:'3'!( o |

. s 8 VN ¢

by household-demeand
~ YD _e

Midernand

bank demandg

3 B IR s o IV ¢ b 11} ol iy )
_l_',b‘p_‘d:\: i ==l },b!’) ""a 03 )b (1 05 \,-‘N = for b”ls
arb - hotm . h ok be 08 price*demand
ob-Bp d=ViN & rrbb - 4, IT0 = /o TTIM g e 16 3 £
I.,L I'-_ it s, - an = ! 11 - k& K i J_C_ 101 bOndS
De-@ _\i_'\v‘.\- i rhb -k arh - ITIT + /.‘_4 g 1 ":. ,’Di'I-C-?”Equity
R Ay, + /N _¢ demand
i 7 bankd e i
Hb_d=p(M] 55 M3_s) - ; ;“73”0
SA=p(M] s M3_ .
o or cas
Godiey Model: Equalities

UC= WB

—_—

vbar

Unit wage cost

inventory valuation adjustment
GDP valued at cost

stock of inventories

final sales valued at cost-expected

Tobint's g

wealth excluding cash

change in bank loan demanc

e INCO

M

S e

able income



wm=ZEDR 0005 - EX.0.003

Ry $onynts |
1

Az }‘.‘.:m‘l-lﬁt?'%'ﬂ'«i.:' |

!
i (_\.Drrn:m\' constramils |

100 ANy Consiraints |
= I L ‘
l—tco many constramts |
WS

100 many constramts |
T m—
1~ 1

|
100 manv ¢onstraints |
o i

Q0 Many consrants
.[l v dl \___.._D.I..l

Bsb_s=Rsb d

L1900 many const aunis

t0o many g».:::_lsr:'m;‘.zj

cash supply
household
demand for bils
lagged loan
supply*loan rate

change in
nominal rate on
money




‘U]O'Wuls aeck ()"AMM <« 6"54 “gl’/&. ’V\«\)’Lll/(aﬁms.

A. Shaikh September 7, 1996

Comments on Godley’s “Money, Finance and National Income Determination: An Integrated Approach”

Dear Wynne:

Jamee and I were very taken by your presentation. We talked about th_e issues it raised, all the way back to
New York on the bus, and have continued talking and thinking about it. I think this is an absolutely

‘pathbreaking paper, but also a difficult one. Here, therefore, are my promised comments (some of which are

by way of self-clarification, so please bear with me).

1. It seems to me that this particular paper has two quite distinct dimensions.

First, it attempts to formalize the mechanisms which serve to make money an endogenous element of the

macroeconomy. This requires a formal treatment of the private banking sector which is able to fulfill its

. . N . . ing able to meet any existing “effective” loan d db
various functions. including being always being a - X cmand by
qualified bonowérlsn tvlllﬁle itaying proﬁtable, solvent, _and llqmc'i enough to avoid .bank runs (p. 19). This last
function requires that it be able to secure the reserves its needs in order to underpin its desire to satisfy the

(effective) demand for loans. More o this shortly.

S . ) t of an endogenous money story is plugged into your continually evolyin.
mﬁﬁiﬁ:ﬂ%@;ﬁ&;ﬁ? é:ucial elements here include a rigc_arously consistent §tock-ﬂow az'countingg
framework; thf distinction between €X ante and ex post constraints, the fonn.ef being behavioral and the
latter accounting ones; more specific be!naworal relaugr}s, such as markqp pricing (p 13), accelgrator-driven
investment (.15), 2 c;nsmnption function (p. 16,' equations 44-45a) wlpch embodles' a gene.rahzz'uion of the
odley-Cripps o ckflow 1O argument (eg it embodies a propensity to save which varies with the
growth rate of output), e1c-; convenient sm.lpllﬁcahons. such as your assumption of zero profits in the banking
sector (p.11); some “c;ld-fashioned” adaptive expectations with random shocks (p. 14 equation 41, p. 16
equaﬁon'%).’ and some (what i for me still hflrd_ to follow) accounting for inventories, profits, and capital
gains p 8-’10 equations 3-9) Wh“fh you mlsnst s b,?th necessary for stock-flow consistency (pp.7, 9- 10) and
is a source of “some important implications 1ater on” (p.8).
2. entation lies M 1tS scope, since it encompasses a whole small macromodel (a mere
B0 cqatny, e o coese Ui 8150 8L macs it hrd t fthom, pady beouse h geeral Tamevork
iS ot fami; : to ost readers, and parﬂy ceause it js objectively difficult to 9scerta1n how individual parts
. ar tom on). This latter difficylty is a well-known one in macromodels, but is generally

Inter; hi , later . .
am;géﬁzerggsth::atg;s insofar as the underlying fheoretical framework is well known (neoclassical,

Keynesian, etc.).
al. Your; hasize the importance of formalizin
Thi , my first propos ghtly emphasize the importance of formalizing the
enh‘;z kad? ve dlrao;cﬂtl Zrt:ﬁt yan in particWar the enqooeneity of bank reserves via mechanisms such as the
geneity of b ,thers emphasm}d by_MOOre, Lavoie, Palley, etc.) But since your particular

on : : r O : : .
trfuﬁfﬁi%ﬁj ?;vithin your oW f‘l‘)‘; ls): distinet general framework, its effects are hard to disentangle. I
therefore propose that we consider thre D3SIC experipents

i First, we ask what might happen © the standarq theoretical neoclassical macromodel (9-10 equations) if we

1




A. Shaikh September 7, 1996

Comments on Godley’s “Money, Finance and National Income Determination: An Integrated Approach™

were to replace the monetarist assumption of a fixed money supply with one of some endogenously generated
money stock. The monetarist story itself is composed of three critical assumptions:

-- a fixed ratio of required reserves to deposits ) )
-- the assumption that banks extend credit until their €xcess reserves have fallen to zero (i.e. until their actual

reserve ratio has fallen to the minimum level indicated by the required reserve ratio)
-- and the assumption that the quantity of high powered money, and hence of bank reserves, is determined by

the state via its monetary and fiscal policies.

required reserve ratio (p. 20, equation 63); you allow for the fact that the

Of these, you t a fixed
actual resZrVes;:ri:,s ;u‘;;df‘;ﬁ to the required level (p.20, equation 61); but you emphatically reject the notion
that the quantity of bank reserves. and hence the loan capacity of banks, is directly determined by monetary

and fiscal poli ropose a mechanism whereby banks can always attract the necessary reserves
from the pﬂb]jzyl; Inrsat;?;l y&ignteproest rate on deposits (rm) above the interest rate on short-term government
debt ( the “bills” z'late rb)g thereby inducing the public to sell bills back to the government in return for cash,

. bank deposits and hence into bank reserves (pp. 19-21). Such a

which in R t-bearing
mechamst;':uio“v,:s ﬂl':: tf,alﬁltf::z alter their reserves independently of the reserves provided directly through

government policy.

Neoclassical models of course asswme® full employment:

* . -
- the equilib; o (w*) and level of employment (n*) are determined in the labor market.
- the :gmlbim]rialrvzfrkgt Jevel of employment (n*) in tum determines a fixed level of aggregate supply
viaa ShOIt-runum ; oate roduction function (ys* = f(n* k)) for a given capital stock k

aggregate P of the real wage (w*) determines the level of real aggreggate

--at ; ilibrium level
the same time, the equilibr! from the utility-maximizing behavior of households.

consumpt; = riving rom B L ; .
-- this nz:tlon gi* i c(w;)z ?:have equilibrium in the commodity market, i.e. to have aggregate demand (c* +
ans that i orce gate supply (ys*), it is the interest rate (r) which must somehow adjust to

i(r) f aggre . ;
m ali:?ﬂ“i:ﬁ;;fﬁ:;vgt%]:ﬁ between the given level of aggregate supply (ys*) and the given level of

aggregate consumption (€*)-
in the neoclassical model, equilibriium real savings s* = ys* - ¢* = ys(n*) -

: . ket equilibrium outcomes w*,n* -- so that the equality of savi
o(w* : {ly by the 1abor market equili AT - ¢ equality of savings
oy 13,:,83 fgnqu%?;ﬁim ycan only come about if the latter does the adjusting through the necessary
movements Of I e” (l'eal and nominal) mtereSt rate (l')

Another way to put this is that

Wi . . 1ace in the real sector, independently of any monetary magnitudes, the mon
supt;;] iatilletha:;lzr;]t;hd:érﬂme the eqlfllll;““m price level (p*). And so lht_: question arises, how will acy
variable money stock fed by bank credit change thege outcome.s?. ”l“he crucial issue here, it seems to me, is the
treatment of “the” interest rate ©- On"’fo":: Confront the possibility of bank credit, then on your argument
the interest rate on deposits (m) Sewef?bankiulat'e the flow of bank reserves, while the interest rate on bank
loans (rl) serves to regulate the flow O regulredlt' Dogs the block-recursive cha(acter of the neoclassical
Model suryiye fhis extension? What BOW EB13les real investment so s to make it it the fixed level of real

savings. Yoy will recall how We struggled With simjjar issues in our earlier attempts to critique the

2



A. Shaikh September 7, 1996

Comments on Godley’s “Money, Finance and National Income Determination: An Integrated Approach”

neoclassical model.

The importance of this experiment is that it attempts to isolate the eﬁ'c?c'ts of a different treatment of bank
credit within the neoclassical framework which retains perfect competition, marginal productivity theory, etc..

ii. A similar experiment can be conducted by introducing endogenous and vz!riable bank credit into the
“synthesis” model itself. This latter model is derivec! from the pure negc;lasswal one by inserting rigidities,
uncertainty and/or other “imperfections” in order to J_ustlfy the proposition that the levels of income and
output (y) also enter into the decision making behavior of agents (Clower, Leljonhufvuq’ etc.) — i.e. that now
c=c(y), i =i(ry), etc. How does this model change when we introduce bank credit? This experiment gets
much closer to the concerns with which we struggled in our infamous and unseen joint paper. It allows for
oyment which are excluded from the pure neoclassical model, since in

effects on the equilibri 1 of empl
on the equilibrium leve ith full employment [Patinkin 1956, p.328].

the latter equilibrium is synonomous Wi
iii. Lastly, ho own macromodel behave if the government did not endogeneize high powered
money b))" agr:e zolltlg gﬁ;rand sell bills at a fixed blll‘ interest rate (rm)? This experiment would serve to

isolate the prop ert%es of your own framework, as distinct from that of the preceding two.

3. Now for specific comments o your treatment of the banking sector.
show that bank credit is not reserve-constrained. This means that there must

Your iecti is {0
central objective here 1S bank reserves as needed.

be some mechanism of acquiring
i. Moore asg the state will provide necessary reserves, at least whfsn they get too low, s0 as to
Prevent widel::f: atih?[zfatdts. When excess reserves get 0o low, banks get into trouble and the state broadens
the discount window access of banks:

of the discount window at the Fed-

i ) maintains a constant Fed Funds interest rate, which means that it must
su;;;o;; 312?:;2& ttlll;ersctsttfves when banks need more because excess reserves have gotien too low. This
AMOUNLS t0 g fiyed unit-cost-of-reserves Policy at the discount window.

i v, maintains 2 fixed rate of interest on its short-term debt (bills). Then as banks
e"ten:)iul:sars:sm:ii,g:;ti: letc?itflcreage, but b¥ l;ss since some money is withdrawn from the system as cash. The
rise in depos;ts D eascs the required lev‘:s othreserves, while thc.leakage of cash into public holdings lowers
the actual level of reserves- On both cOllnl s tﬁ:refore, the extension qf .bank credit lowers excess reserves.

Ou argue that if excess 1eserves get t00 <b>W, anks act to attract additional reserves from the public by
raising the interest rate o dePOSits (rm) cil g:l‘l? the interest rate on short-term government debt ( the “bills™
Tate 1b), thereby inducing the public t0 5¢ b hS back to the government in return .for cash. Except for the
Portion of the ew high P swered money W hc the pyblic decides to hold as additional cash, the rest flows
into bank resarves ©p. 19-21). Such a MECRANIS afjows the banks to alter their reserves independently of

the reserves provided directly through the discount yindow, or through open market operations specify aimed

This amounts to a lender-of-last-resort policy of adjusting the “width”
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Comments on Godley’s “Money, Finance and National Income Determination: An Integrated Approach”

First of all, note that as stated in your paper this mechani.sm seems to be similar to those of Moore and
Lavoie, in that it too seems to depend on a particular policy regime of the state in which the bill rate of
interest is held constant. Is a fixed bill-rate assumption strictly necessary? Would it not also work if banks
offered a premium over the bills rate -- i.¢. if rm - rb> 0 whcpever excess reserves got too low? As long as
the state will buy back bills at some bill rate of interest -- which it must if the market in bills is to be credible

-- then a fixed bill rate does not seem necessary.

Secondly, it seems to me that the focus on the state tends t.o divert our attention from a separate and more
fundamental mechanism, which is rooted in the c‘_’Sh holding portion of the liquidity preference of the
public. If banks raisc their interest rate on deposits, for whatever reason, then the public will tend to hold
relatively less money as cash (C) and more as mterest-l?eanng c'!eposns (.M3), which in itself will expand
bank reserves. A sirnilar offoct operales via s;,hort-tcr}r} mternatlonal. capital flows. These endogenous market
mechanisms were discussed within the c]ass!cal trad1t30n (Hume, Ricardo, Marx), and since they predate
moden institutional configurations and partlm_llar policy stances, I regard thepi as b'eing more fundamental.
Jamee and [ had taken up this particulal' issue in the oonl:.e?ct of long run theories pf mterc?st rate determination
in the classical tra dition, and we are in the process of wg‘ltmg up a simple modfel illustrating these effects. In
the present versjon of your m odel, you abstract from this process altogether, since you assume that cash
holdings to {ransactions is CO mpletely independently of the. interest rgte on the groupds that “the decision
about how much cash to hold is, these days, completely unimportant”™ (p. 16, equation 47). How far back in
time does this unimportance 89 and what ha;gpened before it? In particular, are you saying that if the state
did not directly or indirectly augment reserves in one or more of the threc ways outlined above, that then the
monctarist story would be ¢o rrect? In other worgls, is the monetarist story about bank credxt. ncorrect only in
in periods swhon it hass been viti?te‘! by particular state policies? Might there not be an intrinsic
connection between the relative decline 1 cash hqlc!mgs and the increasing need of banks to invent new
methods to augment reserves Of push for new policies to do so?
for you to graph the relative holdings of high powered money by banks and
on of actual and/or required reserves? This would give us some empirical
°t yet have a feel for such magnitudes)

[By the way, would it be possible'
the public, respectively, as a fractt
grounds for further discussion. 140"

Thirdly, I am not at all convinced that YoU need to go into the distincti.on between primary and secondary
Teserves, or that between short-term and longe-dtenn government debt, m'order to make your main point. For
Instance, even if banks held only high powered money as reserves, and if all government debt was in the form
of “bonds”, woyldn’t the mechanism YU Propose work equally well? If banks raised their interest rate on
deposits, this would not only attract GX1SinE cash from the public (my point), but also induce the public to
sell bonds back to the government and del:;:m the extra cash in interest bearing accounts (your point),
thereby directly expanding reserves on b% accounts. If this is sufficient to illustrate the essential
mechanism, thep the basic model should be correspondingly simplified.

F inally, | don’t think that a current governm ent deficit plays any essential role in all of this. Even if the
8Overnment budget was in balance (sO that't?.xes covered qnly Interest payments on pre-existing government
debt), then the banks could still attract additional reserves in the manner you propose, as long as the

government js willing to stand pehind its debt by byying back bonds at some interest rate (bond price). If that

is true, then it should be clarified
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September 7, 1996

Comments on Godley’s “Money, Finance and National Income Determination: An Integrated Approach”

4. The last set of comments has to do with your accounting matrix which provides the scaffolding for your

work. I have some difficulties with it, because

it is essentially an ex post accounting framework which you

say has been adapted from the Blue Book tables ), and I find that it must be modified in order to represent
ex ante accounts, In an ex post mode, the funds received by one party to a transaction are identical to those

spent by the party on the other side. For instance, ex post wages paifl out by firms (-WB) in your matrix are
identical to those received by ho useholds (+WB), ex post consumption expenditures by households (-C ) are
identical to those received by firms for the sale of consumption goods (+C). Therefore ex post row sums are

always zero. But in the case of ex anfe magni

tudes no such equality need hold, since (say) the wages planned

by firms (-WBF; ) do not need to match wages expected by households (+WB*, ). Such a difference is crucial

to ex ante analysis, since the two ma

components of the sectoral and aggregate budg

I call Keynes” Law). In his “Walras Law and
but he confines it only to dividen!

The behavioral assumption that the €X
- whimjonhuﬁ;uufllgalls the fundame
framework by retaining the r equireme
sectoral expectations are exactly
match the wages expected by hous
exactly matches the consumption
appropriately defined equilibrium- HOW:
case of ex ante magnitudes?

Lastly, is the distinction betw
do not employ it for househol
real constraints, since accounting cab
: alance, On the other hand, sf?har ate
Cparate by aints at th® :
for this? 1f i‘:gi:tocxfl;s; accounting devices: th
Presentations, since it makes i

I hope you find these comments us;
fe:xng your book with CI'IRPSi an
credit which was published 1
our interaction. H?)pe to hear from you soon.

Anwar

itudes (and all others with similar differences) enter into different

et restraints which form the basis of Walras® Law (and of what
All That...” article, Buiter explicitly recognizes this difference,

ds planned and dividendes expected.

ante uses and sources of funds of each sector are internally consistent
ntal assumption of economics -- can be represented in your
nt that columns sum to zero. But rows only sum to zero when all cross-

correct (€.8- ‘when the wages planned by Tirms (-WB?;) happen to exactly
cholds (+WB?°, ), or the consumption planned by households (-C?, )
demand expected by firms (+C°)). At best, this would only holdinan
if at all, is your model altered by dropping the zero sums of rows in

cen current and capital accounts really necessary in the basic exposition? You
ds or the government, but do so for firms. As an ex post device, it imposes na
egories always incorporate one variable which is defined to make it all
ex ante current and capital account columns suggest corresponding

two levels. Is that what you intended, and if so, what is the behavioral basis

en perhaps it should be left to later, more detailed,

t harder t0 discern the strictly necessary elements of your argument.

ful. I have l?een thinking about these issues for a long time (since first
since working on my own dynamic growth model based on endogenous
988). As always, | Jearn a tremendous amount from your writings and from

i
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uniform - and remarkably silly - way. In _the primary oy e Dol
exposition the stock of "money" is treated as exogenous in tHe ‘@i
two senses a) that it 1s determined outside the model and b) S~ee AHEx
that it has no accounting relationship with any other gt R
variable. The reader is then invited to assume, pro tem, that 4. /" /™
the central bank controls "the money supply" so that it is Ahi{ﬁfcﬁx'7
constant through time. When ;he operations of banks are »ifh,:iiifﬁ
described, typically some thiFtsy chapters later, the quantity ALz
of money is some multiple of commercial banks’ reserves as a (6) W i~sibhu
consequence of these institutions having become "loaned up". ke
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Silly? The money stock, as revealed in real life financial 2&wsehetwih
statistics, is as volatile as Tinkerbell - for good reasons,
as I shall argue below. HOw can it be sensible to undertake a - —
thought experiment in which the flickering quantity called /ﬁ\tdﬂ

Ma vl vt

"money" is literally constant through periods at least long L ‘i_tlu{
enough for capital equipment to be planned, built and 0
commissioned - and for 1lots of other things to happen as well? . /(.-
And the other, "money multiplier", story has the strange v
defect that, while giving Some account of how credit money SR
might be created, it completely ignores the impact on spendin g Lﬁ{ Lt
of the counterpart chandges in bank loans which are assumed to ha
be taking place; perhaps 1t 1s because loan expenditure would QCROUfﬁ)
mess up the solution Of the IS-LM model when alternative - -l o
assumptions about "the MONEY supply" are used, that the ﬁk&ﬁvﬁh-
Supposed process of moneyY Creation normally gets separated !k_’
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This paper 15 P : £€search programme I am (' Sé
undertaking in collaborigéognglth George McCarthy and owesza e T
Special debt to Ken co;ibow . Anwar Shaikh. I am grateful to
Sheila Dow and George Or their comments on an earlier

draft, () e

from that of income deterMiNation by so many chapters-.
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(8 X ﬁhe bibles of the neo-classical synthesis don’t help. There is
i Ja spectacular lacuna in the constructions presented, for
/instance, by Patinkin, Samuelson and Modigliani with regard to
; the assetvside of commercial banks’ balance shéets. Usually o™
“« the role and even existence of bank credit is simply ignored.
Modigliani gives banks (with regard to their assets) no
role other than to hold government bonds; and Milton Friedman
famously used a helicopter when he wanted to get more money
into the system.

There is a reason for all this. It 1s that mainstream
macroeconomics postulates in its basiq model that
macroeconomic outcomes are all determ}ned by relative prices
established in Walrasian markets. Individual agents are held
to engage in a market process of which ;he outcome 1s to find
prices for product, labour and money which clear all three
markets plus, by Walras’s law, the market for "bonds". But as
is now well known, there is no use fOor money in the Walrasian
world even though, paradoxically, "money" is a logical
necessity if the model is to be solved.

The impoverished and ambiguous role of money and credit in the
standard model carries over when the market process does not
quite work because of rigidities or information failures. Thus
in the system proposed by.Malinvaud (1974) (to take only one
example), in which the prices of labour and product are
assumed to be wholly exogenous, no market clears except by
accident. Yet all agents know exactly what to do - how much of
x they are going to exchange for y (?having produced it
instantaneously) - as soon as exogenous prices are declared,
So there is still neither any need nor any place for
inventories or finance. But the Mallpvaud model still needs a
money stock if it is to have a solution though this is not

emphasised!

ANOTHER TRADITION

A radically different macro-economig traditionldoes exist
although this is largely. for the time being, ignored. The-
names which come first to_(my) mind are Wicksell, D.H.
Robertson, Keynes (when not writing the General Theory),
Kaldor ' Graziani and Hicks, pgrtlcularly Hicks §1989) as well
AR A TAPEE I nbar Of authors in the post-Keynesian tradition
(e.g. Chick, Davidson, Sheila Dow, Wray, Minsky and Moore) .
Threads 1inking these authors, and distinguishing them sharply
from today ‘s mainstream, 1s ﬁlrs; thelr perception that
inVeStment, productiqn and dlst?lbutl?n are processes which
take ey b st e, e a period whlch must e;apse before
Sales canTimseTlace, hencé generating a systemic need for
finance a second thread 1s the perception thgt all decisions
have to be taken in a gtate Qf uncertalntyi without agents
knowing what their gales O 1lncomes are going to be.

In what followe I am gging to bresent a greatly simplified,
Ut within its limitations Eeallstlc, model of how a modern
Monetary economy may WOLX: ooked at one way, it contains o
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‘'had very well worked out notions as to how economies -
‘extremely complicated interdependent systems changing through
# historical time - function. The trouble is that none of these
! authors chose to formalise their systems, so 1t is extremely
difficult to teach them reliably or rigorously, and there
remains a penumbra of ambiguity Qround too much of what they
wrote; for instance, there is still much room for argument

about "what Keynes really meant" .

I shall instead adopt the methodology pioneered by James

Tobin’ wherein a whole-moded 18 set.out formally and then
subjected to numerical simulationi 1t -8 perhaps the only way
in T properties pa V?ry compllcated.dynamlc system
can be ascertained with Precision s e e L
Standards of theoretical.medels. having avout Sadily :
Sl R R great many 51mp}1fylng assumptions
ave been made to prevent the scale of this (preliminary)
OpPeration from gettind completely out of g, o om sl s
SwaYs that for Sofme people I will have simplified away some of
the features of a monetary economy which they regard as
crucially smportant. FOT instance, I have assumed that the
economy is closed and that households neither bo;row nor
IIVESE roapng asset demand and supply functlons work
iy all my < no place for waves of confidence

ke ntial cycles of activity. I just have

1ch can generate Subigsend dis%elief on these, and some

Tk g certainable fact that the real world is
aracieﬁétter Ofaaiuge and complex structure of

interde i1sed by titutions such as governments, firms, banks

pendent 1ns t accept that these institutions are

and no :
1A househpl1gs. I do re to do than passively sponsor or

v n . $
faiilitatlthhnothéiaiggng aspirations of individual agents;
ar g e t E gp o start from a conceptual framework which
takeg Co’ ;at ee’of (Somethlng remotely gpproachlng) the real
worlq gnisanc " However crudely motivated and

as we know 1 " gel will provide an account of a complete

: ariCterised, my MO ‘nancial stocks and f1l b
SYstem of Li el gnd financial ‘ ows between £four
Sectorso e52{3i33 through historical time.

At g . .1 level, following Hicks (1989), my model

incormore theoretjf-g-it that_ umarketsu ln real life can only, 2

With gorates the o oxceptlons, function by virtue of the

actiVprremely rafessional 1npermed1a;1ef who both buy and

Sell l;igs Ef E;Zrefore hold anyventories” and qUOESeLix®
ol who .

Prices, ag micks® put *

e

3 1 11

My debt to Tobl
Tade this model Without
Chojce,

is enormous; I could not possibly have
his work, particularly on asset

4The statemel’lt holds 96155) well for financial assets as for
Merchangise as Kregel (19 has shown.

"Ibid. p.11
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The increment in...stock, during a period, is the difference
between what is held at the end and what was held at the

‘beginning, and the beginning stock is carried over from the

past. ‘So the demand-supply equation can only be used in a
recursive manner, to determine a sequence; it cannot be used
directly to determine price, as Walras and Marshall had used
it .’ (Emphasis added)

Investment, production and distribution all take time and are
all activities which have to be undertaken under conditions of
uncertainty. One role of the financial system will be to '
provide the finance required for investment in fixed and
working capital (in advance.of-saleswtaking place) if
production and distribution are to proceed smoothly or at all.
And it will also provide residual-"buffer!.finance .for
fluctuating inventories as short term expectations are
falsified. But simultaneously the financial system
accommodates the needs of the household sector with regard to
asset accumulation and allocation under conditions of
uncertainty analogous to,‘but quite distinct from, those
facing firms. The model will show how ;he banking system is
motivated to carry out all these functions simultaneousl¥ &and
how it can achieve~this—profitably SO long as its debtors do
not default. A subsidiary, but still very important, purpose
of the model is to show how prices determine the distribution

of income and wealth.

THE ACCOUNTING FRAMEWORK

[Note. A summary of variables is provided in the appendix. The
convention will be adopted that stoek and flow variables at
current prices will be described by upper case symbols; lower
case symbols will describe constant price "volume" variables.
The suffixes e, _D: _d and _s will denote, respectively, that
a variable is expected, Pplanned, demanded or supplied. A star
means that the variaple.iS-il.a.steady.state relationship. ThHe
full model, in the exact form 1n'whlch 1t is read by the "
computer, is-given in thei@Ppendix. For various reasons this
differs slightly - though 1N unimportant ways - from what is
described ip the text; fOr one thing the computer demands a
degree of rigour which becomes tedious in a verbal exposition.
The keen reader may, NOWEVEr, wish to have recourse to the
appendix version, which has been tried in the fire of
Numerical simulation]

The standard macro-econemis ?Qdel €mploys.a- very impoverished
Conceptual framework,.con?é:tlng of little more than the
National income identity ctedween eXpenditure and factor
income) plus, having dedEe idetaxes and transfers from both
sides of the equation, E hr Ntity between the aggregate
financial palances of thesticee Maln sectors - government,
Overseas and private domzneraillt 1s left mysterious how
Gfedit money and, MOXE gvel m Yo.financial institutions, fit
Into the story at the 1€ ACCountancy .

T start from the real

b of world as described in,

In what f
ollows, -
; € National Income Blue Book

Or instance, Table 1
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which shows, for single years, a comprehensive matrix
describing flows of funds in the British economy. The table
which follows shows the adaptation of.the.Blue.Bogk table
which I shall use in this paper and which forms the accounting
basis of my simulation model. Like much of what follows it is
heavily indebted to Tobin‘s work (e.g. in Backus et al.(1980))
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Table 1: Flow of funds at current prices C ez C/ + gG‘:
H’hlds. /////;irms Banks Gov't. Total
- Crnt. ptl. Crnt. ptl.
Consumption -C: ‘ +C ; % Eabp 'EV'(\? r
Government +G * —é? 0
expenditure F &
Fixed +IN -IN 0
investment
Stockbldng. +ATI -AI 0 "
(bef. IVA) | S
by¥s R
[Stock [-IVA] Jt ‘o W o~ af
app . ] . f\b’”'/‘/‘l \3\0"5
[National [+Y] ASSW,MYME D‘ ,uJ b W
income] el &€3 G*‘f
Tax -7 // +T 0
Wages { +WB jgg/// 0
Profits® R LWy +FD G’ FN +FU € ) 0
Debt -rl.L. ¥ +rl.L, 0
interest M MHJ,\Al/fos
) -1 7 M ; .
=1 -rm.M3
Enterest on +rm.M3_, 17y P madw" rm.M3_, 0
money N ‘\5 fef’ T- {M&
. Pt "y < wld by
- bills +rb.Bsp1 szcv _y trb.Bsb,, frad, -rb.Bs_, 0
- bond R8N 0 & i
S +Bp_; = You Tov'-y “Bp., 0
A stocks of -AH -AHf -AHb +AH 0
- cash p. o
- current _ +AM1 0
deposits Al
- demand - 7 +AM3 0
depositsg AM3 - 4 ) .
. p RN
- bills ) N —-ABsb\, +ABs 0
. -ABsp.). : - \
-&ggnds ‘III!!’ Q\~/’/f A o |, -
PN -ABQ‘ELQ, .\ ‘ + BP . pb / 0
- equities -Ae.pe +Ae.pe \ 0
- loans +AL -AL 0
—==ns 1 I
Total 0 0 0 0 0 0 0

N.B. Noming] capital gains ©oT 1osses (on bonds and equities) are:

Apb.
and Ape . 2_p

= Jsey
variables in gquare @;;Z;?slare important accounting auxiliaries which are not
. U ar encries 1
transa%tlons and therefore have no('C° P n other columns
= Yk M, Tt
HH 3 w+bw4 oMb, Lew, av £ e c + [m.l + AM, toM, NBLG ¢ R, 20ty uﬂ
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In some respects Table 1 is simpler than the Blue Book table. As
already mentioned, the model assumes that the economy is closed and
also that the household sector neither invests nor borrows and this is
reflected in my table. On the other hand it does use a double entry
matrix so that every flow can be seen to be a transaction involving at
least two sectors. And while many of the component parts of Table 1
are more aggregated than the Blue Book table, others are less so; in
particular, credit money and government securities are disaggregated
and interest flows are represented as opening asset stocks multiplied
by the interest rate appropriate to the asset in question.

Table 1 defines most of the symbols which describe the current price
flows of the model and it is hoped that the general schema will be
largely self-explanatory. It _is assumed.that tbonds", Bp, are
perpetuities, each paying #l per period, hence the interest flow is
given by Bp(-1), the long interest rate by 1/pb where pb is the price
of bonds and the end period value of the stock of bonds is Bp.pb.
Ssimilarly, equity consists of bits of paper, e, which entitle their
owners to receive the flow of distributed profit, FD, and which have a

price, pe.

Central to the methodology I am putting forward is the notion that the
accounting..should be-comprehensive in the sense that stheresare.no
"blacksholes! - every flow comes from somewhere and goes somewhere.

But this 1s easier said than_done. In_a fully articulated model with N
equations, the Nth equation is always implied.by-the-other-N.-..l, so a
numerical solution can only be found if one equation is dropped from.
the specification. It is then possible to test the model’s accounting
by ascertaining whether or not the "dropped" equation is indeed
satisfied. In the model deployed here I have habitually dropped the
equation which makes banks’ demand for bills equal to the supply of ;
bills to the banks. It was My exXperience that, to a humiliating t—\
extent, the dropped equation 1niltially turned out not to be satisfied !
and it was often a devil of @ Job to find out why. All of which is
some justification for the very tedious section on accounting which
immediately follows. I found the definition of profits and the way in
which.prices distribute the natlonal ‘income "particularly difficult to
sort«oeut. And T found too that recourse to manuals and textbooks was
fruitless. But unless we are operating with a logical system we will
get nonsense angwers. Stocks should be accumulating somewhere but are

not in fact doing so etc. ete:
So here goes.

The top six entrjes in Column 2 Of Table 1 show the familiar National
Income identity as part of the current transactions of firms.

1) ¥Y=C+G+ 1N+ AL - IVA

where Y jis gp : & consumptiomn, G government consumption, IN fixed
By @ & in the value of inventories and TvA stock

ange 1in the value of inventories, in

value of all “stocek variables, may be

1nvestment, Al the change
apPrecCliation, Note that the ch
COMMON with the change in the
divided dlife s components

2a) AT =i yc - i,.UC,




2) = Ai.UC + AUC.i,

where the lower case describes the volume of inventories and UC is the
deflator for inventories. As inventories-are.assumed to be valued at
cost, the_deflator is taken to be equal to wage costs per physical
unit of output :

3] o e
Y

where WB is the wage bill and ; is output valued at the unit cost
obtaining in some base year (so that unit cost (UC) takes on the value
1 in the base year).

Oof the two terms on the RHS of 2) above, the first describes the
change in the volume of inventories at current prices while the second
describes stock appreciation (IVA stands for "inventory revaluation
adjustment"). As only the first of these two expressions (Ai)
corresponds with a production flow, the second, which describes the
change in the value of the opening volume of inventories, IVA, is
always deducted in official statistics from the total flow of
expenditure to derive aggregate production and this practice has been

followed here. ji?\ u¢wﬂﬂm
. PAN . . v D_Jr
Unl}ke consumption and government egpgndltu;e, investment in fixed Vphf
capital.and. stockbuilding.do-not.originate.in other sectors, so in a zlmﬁ¢
double entry system of accounts they have to.eéme from a capital
account.within the firm sector. The funds to pay for this capital 7

expenditure have, in turn, to come from.Somewhere - to be precise, -
from some combination of undistributed Profits, issues of securities
(here assumed all to be equities) and, @S a residual source of

finance, the change in bank loans net of cash stocks. So, to make

column 3 sum to zero

4) IN + AI = FU + AHf 4 + Ae_s.pe + AL_d

where FU is undistributed profits, Hf 15 cash helg py firms, e is
equities, pe the price of equitles, L bank loans and A is a first
difference operator. The subscribts _d and _g, describing demands and
supplies are included in the identity to denote that firms plan
consistently,

The standard agsumption that a%ltprofits are instantaneously
distributed is absurdly unrealifcﬁcc by-passing and trivialising the
role of the financial system W e the Main focus of interest here.

The empirical fact is, of Course,fthat 1NvVestment is preponderantly
financed sut of undistributed prolits.

I had better pite the bullet at Ehls POINt and derive profits from the
appropriation account of‘flrmS_S iwn I Column 27 of Table 1 as this
will have important impllcaﬁiqﬁs”aater on. So long as they are defined
gross of all interest and lelqgn §|(as well as depreciation), gross
profits (FG) are given by the 1@€ntity ’

~Y

. o T
5) FG = g - T_.,.,-T WB + AT = LSAL@) - E?»y\e_, o \:Jaﬂ@/b) LN T ixﬁabj s sele, + B
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where T describes taxes, assumed here all to be indirect and paid by
firms. I have found that people who have not madg a special study of
accounting sometimes have difficulty 1in penetrating 5), although the
matrix clearly implies (since column 2 sums to zero) that this
expression correctly evaluates the flow which can potentially be
appropriated by -the owners of. firms 2nd their creditors (subject to a
ligquidity constraint) while leaving the firm intact.

Since, with a\g;9g%%_gggﬁgﬁz_éﬁé,ggfgrgducLionftaking_plagg_guggide
the % f 1rm sector ¥ a_“h—ggig—tpsaﬂmsglve_lnto*—m_e.ﬁcj_oﬂ.s t]i ‘ and S ln(?e We )
assume the production period to be shorter..than-the-accounting period,
end-period inventories valued at cost are.diven by

6) I = G.WB

where 6 is the pr rion of the wage bill paid out in the period
which was not eﬁbggggd in sales which.took place in that period.
Similarly, the opening inventory is given by

6a) I, = g,. WB_,

Putting 6) ang 6a) into 5) and collecting terms we now have an
1ntustive.definition of 5) -

7) FG 4 S — T _ (1 - G)WB - 6_1 WB_I

- an ident i : ross profits equal to net-of-tax sales less
the out1ay;?ycggéggngagisagFIFO basis, neC@SSarY_to Produce those
sales. Towspeli.it out, the cost of imputs embodied in sales in any
period is equal to payments made in the previous peglod but not
embodied ip sales that period plus payments made this period which

were embodied in sales this period.

As mentighe : he definitions 1n 5) and 7) refer to profits
gross o al? ?iié;:gé gnd diyidepds._BUE this 18 not good enough
because, as proquction and dlstrlbut1§? take time, funds are
necessarily tjedq up until sales aitua ti take place. Accordingly there
is\UY unavoidaple cost, additional to g wage and salary bill,
generated in the course of producing goods and services which is equal
each period tg the loan rate Of interest times the opening value of
inventories, Thys the MELt proflﬁrngr potentially extractable by the
entieprsheuy Fron S WIDLE Set Qi business operatiens is given by/

83) FN = S - T - WB + AT - il % I_l = %mo
or (using 7)
8) FN = S P T A (l g G)WB - G—‘l (l + rl) .WB_l

It Seems to be the universal practice of national income
statisticians, having justlflably dgflged the natidnal income "with"
IVA (= after deducting stock apbPreciation) to go on to define
wprofits" as gross profits (equation 2) o of Stock appreciation as
well - for this™has the convenlence that total factor income is then
egual to total production.

g this procedure does not, 10 general, produce a definition of net

9




profits that is justifiable in balance sheet terms - the one shown in
8) and 8a) above - that 1s, the profit flow which can be extracted by
‘entrepreneurs (subject to a liquidity constraint) yet leave the
pusiness intact. The offiieial definition of profits will only accord
with the "balance sheet" definition in the unwswal.case where (Using
2) and 8a)) - ;

AucC

9) I—l-rl'—‘I—l-W_l

- that is, when the loan rate of interest is exactly equal to the rate
of cost inflation. =y
In what follows, the unconventional but conceptually coherent ' e
definition of profits described in 8) and 8a) will be retained. For
notHifig-else willfitameaningfully (i.e without generating meanifgTess
résiduals) into the matrix format of Table 1; payments of interest to
cover the inevitable financing costs are Shown (a component of the

entry in column 2) as an explicit charge on gross profits. The balance
is net profits, FN, part of which is distributed (FD) and rest is
undistributed (FU) and this, 1in turn, begomgs an important source of
funds for fixed investment. Stogk appreciation is only a memorandum

item which has no place at all in the transactions matrix!

ACCOUNTING OF THE HOUSEHOLD SECTOR

Receipts of household income (YE} above the line are shown in column 1
of Table 1 and comprise labour lncome and flows of property income in
the form of interest and dividends.

10) YP = WB + FD + rm.M3. *+ rb.Bsp_; + Bp,

any difference betwesrl receipts of household income ang payments for
consumption all has to accumulate somewhere. As we are assuming that
households nejither invest nor borrow, all their saving must accumulate
in the form of financial assets. It has been assumed here that
households have a ChOiCe betwf—’el’l S1X flnanCJ_al assets, cash (Hp), two
kinds of money ({BEerest bearil (M3)] and non-interest bearing” (M1)),
two kinds of bonds (long (BP) and short (Bsp)) and equities. Assuming
(until we get to the behavioural section) perfect foresight and
consistent planning

11) YP - ¢ - ppp d + AMI_d + AM3d + ABsp d 4 ABp 4.pb + Ae_d.pe

Note that the change in the nomlnaé Soripegt;household wealth (V)
differs from tne gum of the E1OWS described in the RS of equation
11) above by the amount of any nominal Capital gain on bonds and
equities. To pe precise, the change in nominal wealth is given by

12a) AV:YP_C+CG

where capita) gains are

12) CG = Apb.pp_, + Ape.€.
It will be convenient tO adopt & quasl‘HiCkSian definition of

10



disposable income (YD) as the flow which,_if entirely consumed, will
leave the wealth stock unchanged®. In nominal terms

13a) YD = C + AV

13)

i

YP + CG

The flow identity given in equation 13) above has the important
operational meaning that, given the balance between income and
expenditure, more of one asset can be acquired only if less of other
assets (taken together) are transacted to an equal extent.

THE GOVERNMENT

The accounts of the government (defined here to include the central
bank) are very convegtional- The government receives taxes and pays

for its own expenditure plus interest paymenbs—JAny deficit must be
met by some combination of changes 1m casil (b1l Loher bonds.

N R
—— T s

14) G + rb.Bsd + Bp, = AH s + ABs_s + ABp_s.pb

or, the operational meaning of the identity
1 deficit, no one component can be altered
without an equal and opposite change in the

As with the household sect
1s that given the financia
(Say: the Supply of Cash)
sum of the other entries-

THE BANKS

The a : : of the banks 15 shown in column 4 of Table
1. St?ﬁé?ﬁ;l:;égﬁiigcgﬁ2§e should be a geslduél_ipem, banks profits,
Lo ensure that the column Sums FO zero l¥ @eflnltlgn. ngever{ we have
assumed that it is legitimat€..ll a pri_lmlpary model. like.this. one,
to_assume that commercial.panks, operablnig in competition with one
another, make s profitSV one could 1magine the_banklng system, for
the purpose of this study, tO P OPeralifg as a kind of public
Service, following a set of humdruﬂ rules ra;he; like building )
socleties in the yg. /SO, tO maketFte aPPTOPriation account balance, we
wrlte{jas though it were an identity.

15) rm.M3Hl - l’b.BSb,l + rl.L_

and this makes the flows into and out of the banks palance one
another.In coluymn 5 we have the capital account of the banks, which
shows the two forms of credit MONEYy as banks 1 liabilities while their
assets consist of loans, reserves and government gecurities.

16) Ml s + M3 g - Hb d + Bsbd + L.s

Wwe can now draw a conclusion of CQHSldgrable importance from
consideration of accounting relatlonships a@lone. We have a matrix in
whiCh every row and every Columﬂ'iUm Lo zero, As there are no entries
above the line in the banks’ capital account, it follows that,

But in the computer model floy o
included in the definition of income -
changes in wealth

Pital gains are not
lthough they do generate

1L




ignoring the possibility of default

N

by a debtor, there is no way in

which non-bank agents_can.behave.which.can-unbalance the

(consolidated) balance.sheet=of=the

every second be equal to t

banking.system; banks’ assets must

heir liabilities, although a "run" on banks

(e.g if household want to convert their deposits into cash) can

generate a 1li
last resort.

quidity crisis unless the government acts as lender of
The operational problem for banks will not be to balance

their accounts, but to make sure that their operations are indeed
profitable - apart from anything else they must be motivated to

perform the functions they do.

ACCOUNTING FOR PRICES AND THE DISTRIBUTION OF INCOME

We have been too accustomed to thinking of prices as things which
clear markets (or fail to clear them) and not enough about the fact

that prices are set by firms in the
is realised sales (a guantity times
going to determine the distribution
following accounting equations will
flow of profits in the model’.

we first rewrite the appropriations
and taxes, net profits and historic

17) S

If we now define the tax rate

18)

the profit mark-up on historic COSts

FN

19) = __-——j—‘"_
(1‘6).WB*-64(1+r1 .WB_;

Y

and theq divide 17) throud Y
expression for the average PT!

(1+t) . (1+Y)-

[(1—0).WB+Gd(l+r1)

expectation of making profits. It

a price) relative to costs that is
of the national income. The

make 1t possible to endogenise the

identity (8) with sales on the LHS
costs on the RHS

T + FN + (1-0).WB + o.,(1+rl) .WB,

h by the volume of sales, we can derive an
ce level of goods

. WB_,]

20) p=Sg Hml. AW L —p
S

. ok ati
Finally, using the identities gel
1nventory accumulation

21) s

=Y + Ai

the rate of cost jnflation

e

" An extended deri

owind
of the foll 95

Vation_Of €quation 24) -
seCtlON 1s to be found

ng real sales to rea]l output and

;he main
in Godley &

12
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uc

=],

22) 7 =

and the real loan rate of interest defined with respect to cost
inflation
23) Er@E =

the PEicepidentity may be written as a set of mark-ups on wage costs
per unit of output with no lagged terms.

24) p =(l+t),(1+y)_(1+d.rrc).WBﬂY

The absence of lags means that if 24) 1s divided through by the price
level (p) and multiplied by real output (v), we have an expression
which describes how the real national 1ncome is divided, period by
period, into receipts by the government, net profits, real wages and

8
the real income of the creditors of system

25) y = (1+T)_(1+Y)_(1+G.rrc).n¢

Note that 24) ang 25) are both accounting identities and that T and ¥
are both variables, one of which determines taxes, the other profits.
—_———— 7

We can now derj rge number of deflated variables - consumption,
investment, goiginiei? gxpenditure, real disposable income and real
wealth by dividing them each by the price level, assumed equal to 1 in
some base year.

The flow of rez] disposable income 1is

26) yd = ¢ + Av = YP/p *+ cCG/D ~ V_l.‘n/(l"‘TE)

where cg is reg] e al gains, T is the inflation rate and the final
term is the erosion of real wealth stocks as a consequence of
inflation.

8 . 3 in effect ] R

Equation 24) 1s, 1 + ldentj ;
substance to that proposed by Grazianj j;faifln form and
»production, circulation et MONnajegw The’ -OL example,
Graziani omits the government ang ggq, - differences are that

which is equal to the accounting periOdeS an accounting period

13




SOME MACROECONOMICS

[Note to readers of the first draft of this paper. The main purposes
of what follows are to show how the whole system fits together and
cast the banks in a realistic role. The parts dealing with consumption
and investment are very scanty; but the framework would survive
alternative treatments of these functions.

A) BEHAVIOUR OF FIRMS

Firms have to makeldecisiong regarding how much to invest, what prices
to charge, how much to produce and how many people to employ - based
on their expectations regarding sales and the extent to which they
wish to change the inventories with which they open the period. In
what immediately follows we follow line for line the operations

described in Hicks (1974)

The production decision may be written

27) y=5_e+ip-1,

where v, s_e are respectively real production and expected sales where
the bar means that these variables are measured in the same units as

real inventories, that is,.at constant factor_cost, excluding profits
and indirect taxes. Equation 27) says th@t firms decide to produce
what they expect to sell plus the change in inventories they wish to

bring about.

Firms’ desired inventories are described by the following partial
adjustment Process

28 1. B = {9 4 @41 = i)

that is, firms intend to mMOVE them some distance towards a normal
stock/sales ratio described Y

29) i* = (.5 e

Actual inventories are then detérmined by the extent to which sales
expectations are falsified

assume that Sl e
qom shocks e eGEEEERaElERems © formed

For simulatiop purposes W€
adaptively, sypject to ran
0«0/’\(7 MM Wtk ¢ pe Y ot e a ‘) i

where R1 is g random variable-

ally @SSumed nq

Labour - is initi
Productjivyity is 1ni y in the base '

: € to change, so if average
wages (W) are gcaled to unit g8

ear
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Employment (N) is related to output and we shall assume to start with
that productivity is constant

33) 1n(N) = My + M;1ln(y)

For ‘investment I assumed a crude accelerator based on expected sales
34) k* = Bo-g—e

35) in = B,.(k* - (1 - dep).k,)

where dep is the rate of capital consumption. So the end-period stock
of capital measured at constant prices is

36) k = (1 - dep).k, + 1in
and the stock of fixed capital "at replacement cost" is

37) K = k.p

For simulation purposes i; has been assumed that all of fixed
investment is financed, with a lag, out of undistributed profits

38) FU = AK,

Note that this equation, by virtue of 19) and 26), describes the way
firms determine the flow of profits through the size of the mark-up.

In addition firms have some Iresort to new equity issues whenever the
level of equity prices makes Tobin’s g exceed unity

39) Ae_s = ¢ (g - 1)

40) g= P&-&.s

while stocks of cash held by firms follow some trivial rule

41) Hf_4d = V.S

We are left with pank loans - the indispensable
finance which coyers inventoriés as th
actual ang expected sales and prOV1de‘
investment which gets repaid_when undi
to pay for it ip a later perlod'

residual component of

fiiiake up the slack between

str'éal finance for fixed
1buted profits rise, by 38),

42) AL 4 - 1y , AT - Ae_s.pe + AHEd

There remains, go far as £ izms bthz$Qu£w9098,

. . t h . . .
dividends, whicph is assumed tO follow some e distribution of

Simple rule e.g.

43) FD = § g

-1
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'B) BEHAVIOUR OF HOUSEHOLDS

The Conventicnal (elementary) assumption that consumption is" sofe

proportion; less than one, of disposaple income obviously cannot

describe a steady state since it implies, by 26) above that the real

stock of wealth is increasing without limit.

We assume, fairly conventionally, that real consumption is some et

proportion (less than one) of expected real income plus another rﬁﬁf&%

proportion of the opening real wealth stock L 2355::::§‘¢J6§
' i

= [.l_'d!)lﬁd ta, v = \L Thao &

T RPN v Tt

Thisyconsumption  function dmplies (bearing in mind the definition of ) ot

real disposable income in 26) that, in & full steady (stationary) el

state where Av must be zero, the consumption flow exactly equals the Ly

R = T ey ] o Sk r'e::‘_ ?1; o
#HEGMe flow so, in an ex post sense, the _average propensity to consume?1 {#
1

o
44) ¢ = a,.yvd e + 0o,.v,, <> & =% C

isj?bgnague although the-ma;giﬂal propensity to consume out of income ;vm,hw
obvicusly“remains less than one. _}&=V~A@

e | | £ 5o
Note that this Consumption function can be alternatlve%y wratten, 0“*/“Zw*
substituting 26) and collecting terms, as a wealth adjustment “”“'F)vyi
function 4 l%J

“ Vo ke
45) Avie=o, (1% 4 - v,
& (xz jr—

or, solving out lagged wealth recursively, consumption can be written
as a function of ngrent and lagged income with the coefficients’
constrained in g particular way, to sum to unity
A5a) C=0tl.yd_e+az. (l"al)yd—l +cx2(1—051).(l—0t3)yd-_- /f.“»{'

we shall assy ously with our treatment of firmsf expectations
of saleg, tha?eéxggiiggiOnS about real 1ncome are determined
adaptively, with a random component

46) Yd___e — yd_l + R2
where R, is another random variable.

Expected end-period wealth i8 deteimlnedAﬁy opening wealth, capital
galns, expecteg income and consumpilogésety addition to wealth has to
be exactly allpcated between the six S shown in Table 1 and
described by 11)

.

sion about how much cash to hold is, these

TE is-as deci 5
Sumed that the t and dependent entirely on the value of

days, Completely unimportanl
transactions carried out

47) Hp_gd = IL.cC

is concerned with expected total wealth

So asset chojce proper d VN

excluding cagh, 5 variable terme
48) VN_e = y ¢ - Hp_d
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The asset demand functions may be arrayed, a la Topin, as follows,
with arguments covering all real rates of return, including that on
cash - the negative of the inflation rate - in every one of them

Mix_d _ _ - - YP_e
49) i Ay = A, rrbb - A,rrb - Ayrm = Ayrrk - Amr + A, e

Bsp_d _ - _ YP e
50) o = Mo * Aoy rrbb = Ayyrrb = Aoy XIm Mosrrk + hyemr = A, 7=

Yp

51) Bpgﬁf.epb = Ay - A, rrbb + Arrb - Arrm = A rrk + A Rr - Ay V_—ee
e_d.pe - - YP e
52) = 2 = Ay = Ay rrbb = Aprrb = Aprrm * Ayrrk + A, mr - A, =

where rrbb, rrb, rrm and rrk are all real rates of interest, derived
using the Fisher formula for discrete time.

The demand for M3 is given by residual

53) M3_4d = VN_e - M1_d - Bsp_d - Bp_d.pb - e_d.pe

but the full Tobj e specification§ which I have used ensure that
the constant inp tﬁzs?mplied function 1S positive and the coefficients
have the right signs, that is, a positive sign on the money rate of

interest and negative signs On all other arguments.

It iS assumed that mistaken expectations about disposable income turn
up as differences in holdings of M1 compared with what was targeted in

equation 49) spoye. Thus
53) Ml_4 = Ml* + YN - VN_€

The demand for M1 (again a l@ Tob;nﬁ must be given a non-negativity
constraint, which implies thats % youdeholds are very badly mistaken
with regard to their expectations ? Out 1income, their demand for M3,
by 53) above will take any residual strain.

Note that while jncome as a.Shgrﬁeggnwealth has been included in all
the asset demand functions 1n eanc‘i fce LO the idea adopted by Tobin
that there ig 5 rransactions derg'ustmgrtMl' We have not allowed, in
the simulation mogel, for 2% 2 Jyet notho9s between desired and
actual asset stryctures. This *2 another of the model’s
weaknesseg!

ints On the coef

posed by Tobiy ficients are somewhat

Note however that the constrd
at least in Brainard and

more €laborate tpan those PrO
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Tobin (1968) . Fdr surely the effect on the demand for any asset as
result of a given rise in the rate of return on that asset cet. par.

will not be different from that of a fall (of the same size) in the
rates on all other assets, the own rate held constant. Accordingly it

has been assumed in the simulation model that, reading each function

horizontally, the sum of all coefficients on other rates of return
will equal that on the own rate, and that the coefficient of each

individual rate is roughly proportionate to the share of the asset in
question in the total wealth stock.

What did we mean by rk, the rate of return on equity? Define the rate

of (distributed) profit

55) ElF = FD

—

K,

Once again following Tobin, we define the rate of return on equity

56) rk = ZEf
a

where q is the ; £ the total value of eQuity_to the stock of
il ea] Capitaiasiiugd at replacement cost described in 40).

If we now postulate an equilibrium condition

571 ed = es

then equation 53) getermines the price of equity.

C) BEHAVIOUR oF THE GOVERNMENT

The government has four poliCy InStruments at its disposal government
expenditure, the tax rate, the SBOLL LEIM.(Dill) rate of interest

(which it anndunces) and the outstanding stock of long bonds) “which it
determines by open market operations. FerSoviElis rithie deiildwrats s an’

also to say that bills are supplied on
to whoever pays for

exXOgeNnous policy instrument 15
demand (i.e. at the declared ¥
them, households or banks

ate of interest)

58) BSb__S = BSb_d (Llwvd}‘n

5w9vw

Ul
O
o9)
0
(o]
l
n
I
s}
W
o]
Q

pills, cet. par. if_they/éxchange £
get more bills must exchange them -or so
slosest substitute - M3. But hougseholds
thiS..in the model, if relative interest

pills and against M3.

ith regard to bonds means that the Squation o
v ply for long bonds

sup




60) Bp_d = Bp_s

is an equilibrium condition which determines the long bond rate via

] in equation 51)
the price of bonds 1n ed (MMWMUJL_ #thvé ,
BEHAVIOUR OF BANKS ///;;,.OW“M e

[Note to readers of the first draft. Wh%le I feel very confident about
my accounting I am particularly uncertain about the section which
followsalbthough I believe 1t to be more important than anything else
in this paper. So I am particularly anxious to get comments on this.
The modern literature has very little, so far as I know, on the role
of commercial “bankswinsasmacroeconomic model. "In~fact,“the only piece
of real stature that I know is Tobin (1969). However banks in Tobin’s
paper are essentially agents operating in financial markets who do
nothing but make an asset choice exactly like the asset choice of
households and conducted according to the same principles. The role of
banks is thus nothing more than to extend the range of asset and
liability choice open to households and firms. I_am proposing
something. completely-different from this which although not new has
never so far as I know been formalised before. I am saying that
(withif™8trict limits e.g. concerning credit-worthiness) banks respond’
passively to the needs of business for loans and to the asset
allocation activities of households (as well as providing the means of
payment) . They make profits not by deciding where to invest but by
setting prices (i.e loan and money rates of interest) in response to
guantity signals. Loans are not (negative) assets but factors of
production which imply a cost of production as much as the employment

of labour]

We come at last to the .core of what this paper is designed to show as
regards systemic behaviour (as OPposed to systemic accounting). On the
one hand we have the demand.for cash from households andwbusinesses
and the demand for the two klnds.of credit money from households which
together make up the 1iability side Qf b@nks' balance sheets. And all
these demands fluctuate at short noticeé 1n response to household
income, expenditure and asset allocation as expectations are falsified
or as expectations themselves SHift. At the same time the demand for
bank loans, being the residual Sougce of finance for business,
fluctuates in response toO "the needs of trade' as demand and output
evolves and as giverse expectatlons are formed and always to some
extent falsified. The fluctuatlggs é? the demand for locans are the
outcome of get of influences qulhe tStinct from those determining the
demand for money, vet the banks ?ye no difficulty (at least in.the
model) in fulfii1ing all the func %gns re?ulred Of them, passively. By
this I mean that they will alwaﬁst tigept. a deposit made with them
whether M1 op 3 (yhich means ﬁ ot bi?{ W1 Aways exchange one
deposit for gpother or for €a° F ex S); ang they will always make
1o0ans to finance certain EYPE® Othatpgndlture' subject to security
being satisfactory, which e whichhe loanee makes a draft on an
account which hgg nothing 10 1ey tUrns up as someone else’s
deposit. And papks can do @ ¥ continuously solvent and
profitable,
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'How? The key resides in the fact, already pointed out, that as all
other rows and columns in the flow of funds matrix sum to zero, the
banks’ balance sheet must always do the same thing - it _is literally
impéssible for any configuration of demands. -for-money,; -cash or‘loans
whatever to disturb the equality begwienlganks’ assets.and their ‘
: o ! o efau . st
liabilities so long as there is n _ @Rzmzwgvéér‘

v

to say that the banks’ activities will always be bmst i/l
profitable. One threat to banks’ profitability resides in the @{ L o ERZ

g . , "
possibility that for one reason OT another (for instance if non-banﬁs’EQHJ
holdings of money fall at the expense of their holdings of government \%fce,, -
ills falls towards zero and threatens

securities) b ' : of b 5 falls towarc and threatens |™wwd
) banks’ holdings —the profitability of banks’ @t

to become negatj At that point
dpEfEETBEE'EggiﬁgiﬂthreateHEd because the government (central bank)

b= cfire U

—

But this is not (yet)

may not issue i i1ls 1.e. 1end, except at penal rates of ﬁ&wo(
interest . Accoﬁggzgi;,e ?élls assumed 10 thg mode} that_banks, if theirb““’lo
holdings of bills threaten.to become negative, wildwraise. the money Cl;t}vﬁ
‘rate of interest, thereby inducing‘househplds to exchange government ka_&;
Securities for holdings of .M3. I have modelled this response, 4?6¢h4f?
admittedly very crudely, bY introducing a logical function which says Ny
that the rate interest on ney will be raised whenever banks’ ok Ivﬁﬁi

holdings of §©i]] approach zero and reduced whenever tgey are abovikfﬂq o
o 0% 1
Blrnee ey M3)

some]oWIummerf\\\§bwag'M+J@hj-gﬁﬂjﬁﬂ’hbi&ﬁwsp s
1)}5

0.1 :
{;1} Arm > 0, Bsp < 0; Arm < 0, Bsb > %““wfykrwhka
to offer whatever rate they like on M3 5y

L\f‘!ﬂ: hﬂ_"““F\( s
Banksi freedom (j i 5 model) -
e in this o ;

: me v short term, % v M
will ensure that, except in SOMe VEry m, they do not ha eTEO )ﬁi?“ul

borrow from g ent.
operations as a whole can now be o
set the loan rate of interest at whatever

“The condition wWhich guarantees zero
t such that?

The.Profitability of banks’
guaranteed because they can
rate_ensures such an outcome. -

62) rl.L‘l = rm.M3_1 - rb,Bsb—l

We Can now write {p the remaining equations which describe, formally,
the functions of panks.

It is assumed that, whether PY ligeor Eis?om',banks operate a
FEerEen SIS s aEemownich <8RS CHSIL liabilities as some ,ik

multiple of their reserves
le {]-6.144\)-«,, = f)- (Tah._j A’Q‘P°5'B>

For the rest, we now have enough degrees of freedom to write down the
following equalities

63) Hb_d = p (M1 + M3)

ga) Ml.s =Ml d

“This equation has already appesreg

ection as 15) in the accounting
s
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65) M3_s = M3_d
- 66) I.s = L_d

The meaning of these equations is that once money rates have been set g,
such that banks do not have to borrow from the central bank and loan [
rates such as will guarantee the profitability of their operations as || |
a whole, banks can profitably match any configuration whatever of b Bl
demand for money on the part of households and, determined quite
separately, demand for loans on the part of firms.

If this account of banks’ operations is correct in very broad outline
it makes no sense to attribute unidirectional™causality to any part of
their operations - to say, for instance, that "every loan creates a
deposit". For we are looking at a completely interdependent system in
which the final outcome, looked at ex post, is the resolution of a
huge number of diverse impulses. It may sometimes be the case that an
additional loan, for some period of time, can clearly be said to
create a deposit. But it may equally belthe case that a holding of
money is used in such a way that it extlpguishes a loan (as well as
itself). Whatever else may be the case, 1t can never make any sense
whatever to say of the stock of credit money that it is "exogenous" or

that it can be "treated" as exogenous.

GATHERING SOME THREADS TOGETHER

Barring a few bits of accounting® too trivial to be worth a line in
PHE Lot T Havs DeN described a complete model. It has about eighty
equations, and therefore eighty endogenous variables, which comprise
all expenditures at constant and current prices, the national income
and its distribution between wages and p;ofits, stocks of real capital
and inventories and six different‘financ1a1 assets, the price of
goods, equity prices and several interest rates. The main.exogenous
variables, counting the way normally used by macro-economists, are the
policy variables (government expenditure, the tax rate, the short
interest rate, the stock of long bonds and banks’ reserve ratio) plus
nominal wage rates. However in My very strong view, those concepts
which enter the functions in the form of "parameters" should be
thought of as themselves beind variables. It is, I believe, a crazy
aspect of the econometric study Of time series that it seeks to
discover stable parameters where stability is obviously not there to
pe found"., For jnstance, there 1S €very reason to suppose that in the
real world the gemand for M1, and therefore the demand for all other
financial assets as well, will be dominated by continuously changin

. inty with regard ' o gne
expectations and py uncertain 1 g Lo a wide range of
imponderables - the political outlook, the prospects for inflation,
the exchange rate, and equity and Other asset prices, as well as by
self-generateq and self-reinforClNg SWings in confidence.

—

“These were a few accoun;lgg Suations too trivial to
merit dijscysgion in the cext twthh Were necessary to
complete the model. ALl the €duatlons are gathered in a
teasonably organised sequence 1N the appendiy

. HSee Hendry’s attemggnééfbgags St. al. 1992 to find a
stable demang for money T @ good example of this.)
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The two most important things which a model of this kind does are
first, simply to show with precision how all the concepts - a
comprehensive system of stocks and flows at constant and current
prices - fit together. Then, with numerical solutions easy to obtain,
we can gain insights into how the system as a whole functions, by
first obtaining a base solution and then changing one exogenous
variable at a time to see what difference is made. It might seem as
though any particular model "run" depends so much on the particular
numbers used that the results are completely arbitrary and have no
general application at all. However, 1t 1S my experience that repeated
simulation, combined with iterative modification of the model itself,
does progressively lead to improved understanding, for instance of
what the stability of the system turns on, whgt combinations of
parameters are plausible and how the whole thing responds when
subjected to shocks. So finally I note some general properties of the
model and describe what happened when it was shocked in one or two
ways.

The model solves easily and is stable. FOr reasons well known ever
since the famous (1967) paper of Christ (further developed by Blinder
and Solow (1975) and also by Tobin and Buiter (1976), a stock flow
model (of a closed economy) of this klnd has a theoretical full steady
state in which the real output flow 15 equal.to real government .
expenditure (defined to include the flow of interest payments) times
the reciprocal of the tax rate. However the existence of a financial
system may involve a very substantial deg;eg of Q1sturbance to the
economy ‘s evolutionary path- The most striking disturbance arises when
wage inflation (which I have so far.tregted as exogengus) occurs. The
important thing to say about 1nflatlon‘1$ that there 1S no way to .
prevent it from destroying large quantities o§ financial wealth which
has a deflationary impact on real demand. (This has already been
pointed out by Tobin (1982). If real i1nterest rates are kept constant
the (adverse) impact effect on real wealth stocks is even greater.
HOWever, it is slso the case that if the government adopts a neutral
fiscal stance, the economy does, after a long time, return to the same
steady state. pyuring the recovery period - and helping to generate the
reCoVery - the government must be held to be running a deficit and
therefore shelling out financial assets which eventually restore the

depleted wealth stock. -

Now for a &y experiments - compared with some given "alternativer- & & {"
position, try sssuming that the governm?nt_rqggggﬁ short t:erm,interest:p....«,d'-,n"’"‘r
rates ang, by _implication, .slmu]-tﬁneoﬁs Y AhCreases the stock of cash Ym ) Fee,
lCe=bediuces *rhe scock of bills. What happeQS? D e LS e CO ~hute_, ¢ hosk
reduce al] inteyest rates, increase the price of equity and stimulatE%h£E}¢
demand surya SHGugh T~ Moreover., as we have assumed g fractional reserveT%%&qihdt

banking system the total stock of credit money goes up in proportion?ghh pres

L

to the rise in papks’ reserves (0Ot the same thing, incidentally as

€ 1n total cash be nich the stock o ge their cash holdings

too) . Bu ; by W mone :
€ _the mechanism =% 5 the Eextbooks Y _goes up 1S

entirel 1 m th For oans ]' ncrease onl
dlffe]: ent fro cater f()—__h____[th Y
b SO0mne Se n T r mOU.I'lt to € needs f e. The main
4 cond orde e in the St()(fk of mon - wrae

counterpart of tpe increase =40 ey 1s_a_reduction in
non-bank hOldings i gov?rnmenttsigtgltles'—WhiCh e TR TR )
banks’ change the money intered:- “2-€ Ielative to the bill rate in
order to Satisfy the zero proflt ltion,
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Another interesting-simulatdon=result is that withemark-up |eh e H ok ale B

even if one makes the assumption that money wages follow a random

+walk, a regression of wage inflation on price inflation invariably

turns up with a coefficient in the region of unity. If one adds

employment this takes on a positive coefficient and lagged real .

rates takes on a negative coefficient. So although as Creator we know

that wages behave randomly the regression is telling us that we have a 45(/
vertical Phillips curve!

I have read speculations in the post-Keynesian literature about what
may happen if (other things being equal) there is a collapse in
confidence which increases the demand fgr cash. One might say (I have
seen it said) that this will reduce activity because it implies a
reduction in the demand for other assets which will reduce their
price, thereby giving rise to a wealth effect on consumption.

The model presented here, even in its present very undeveloped form,
makes it possible to think about a proposition of this kind with
increased precision. Thus, one’s first 1mpulse might be to shock the
solution by entering a higher constant in the demand for Ml equation
(M in equation 49). However 1if that i1s all one does, the structure of
the model is such that (ex _ante) the whole of the increased demand for

M1 has its counterpart in reduced demand for M3 - clearly an extreme
assumption. So (as we discover) the only sensible way to _do_the

experiment is to specify.just where the money is _to-come.from. by

adding to A, but simultaneously deductling appropriate amounts from A,

and A., - the constants in the Other asset demand functions. When I

actually did shock the system 1n this way, I found that initially

there was, indeed, a fall in the price of equity, which had the effect

of reducing total real demand. However, this effect was not |
necessarily enduring, depending on the extent to which the rise in |
holdings of M1 was offset by a fall in holdings of M3 (as compared |
with other assets). Thus any switch from M3 to Ml increases banks’ ex|
ante profits (for their total liabilities cost them less at given |

individual interest rates) and this puts a downward pressure on money |
and loan rates which (by eguation 52) has the effect of raising
equlty prices again.

d
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A}

Equations of the model

-The equations are exactly the ones used in the computer model and

differ slightly from those in the text because of the exigencies of
computer logic. For this reason the following equations have a
different numbering system. Note that the endogenous variable
determined in each equation is always placed on the extreme LHS, e.q.
equations X43 and X44 determine, respectively, bond and equity prices

X1 S =C+ G + IN R
X2 Y =S + AI - IVA D
X3 C =c.p D
X4 G = g.p D
X5 IN = in.p >
X6 I = i.UC >
X7 WB = W.N D
X8 UC = WB/y ©
X9 IVA = AUC.i, D
X10 ¥ = s + Ai 'Di-(

X12 S = ¢ + g + in o
X13 ¥V = s + Ai D
X14 P = (14 1) (1 + y) HC/S B Mer kg
X15 HC = WB - AT + rl.Ld, )
X17 Y = FN/HC — @ 7 ( Beowred FAJHC 7D
X18 i7" = {.5 e _—
X19 1i_p = i@ (17 - i) R
X20 i =4 p - (5 - s e

= - A
X21 s e =5, + 1

: hn)
+F)]) _ DK-,
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X25
' X26

X27
X28
X29
X30
X31
X32
X33
X34

X35

X36
X37
X38
X39
X40

X41

X42

X43

X44

X45
X46
x47

X438

B8

B

k= (1 - dep). k, + in L
>
>
D

K =%k.p

rr = FD/K_,

rk = rr/q

d = pe.e_d/K P
Ae s = ¢ (q, - 1) =
AL 4 = IN + AT - FU - Ae_s.pe - IR

8

In(N) =1n, + q, 1n(y)

YD = WB + Fp 4+ ym.m3_d.; + rb.Bsp_d. ?
+Bp_d_1
AV = YD - C + Apb.Bp-d-l + Ape.e._d-l
—, \
C = al yd_e + az V.o %
Hp_ g = 1C

MU' 4 < vy e, (hy - M rrbb - A, rrb - A, rrm ,\\
A, rrk - As mr + Ao YD_e/VN_e)

BSD_d = YN e(hgo + Mo rrbb = Aoz TXD - Aoy rrm
- = — 00

- Aos YXK T Aos X - Ags YD_e/VN_e)

pb°BD_d = VN_e (Aio ~ Aia rrbb + Aia rrb = A, rrm

B WP + 2 Ais.mr - Ay YD_e/VN_e)

Pe.e d = yN e (Ayo - M2t rrbb - Az rrb - A, rrm

+ Ay YK Y Ars T - Ao YD_e/VN_e)

M1_g (VN - VN_e)-Z

=ML"_ 4 +

Z:Ml'd
-a.GT.0
a -
M3d <y g, g-M4- BSP— Bp_d.pb - e_g.pe

1

VN_e

—

"

V_e -Hp_d
25



X49

*X50

X51
X52
X53
X54
X55
X56
X57
X58
X59
X60
X61
X62
X63
X64
X65
X66
X67
X68
X69
X70
X71
X72
X73
X74
X75
X76
x77

Vn = V - Hp_d
Ve=V,+YDe-C

YD_e

]

YD, + R,

yvd_e

1]

YD_e/p

T = Ap/p._,

Tr = w/(1 + x)

Pb = 1/rbb

rm = (rm - ®) /(1 + %)

rrbb = (rbb - g)/(1 + ®)

rrb = (rb - ) /(1 + %)

rrk = (rk - m)/(1 + %)

Hp_4 = uc

AH s = g ;4 Bp s, + rb.Bs_S., - T - ABs_s - ABp_s.pb
Bsb.d = M1_g 4+ M3_s - L_s - Hb d

Hb_d = p(Ml_s + M3_s)

11'1.L_s_1 = rm.M3_S.; - rb.Bsb_d_,
Arm = zED. .005 - EX. -00

EX = Bsb_q,.@gT. .01

ZED = Bsb_g_,.LT. 0

Hp_s = H_s - Hb_s

BS_s = Bsb_s - Bsp_s

L_S = L—d
Mls =Ml g
M3_s = M3_d

ed=e_s @M\\onum 2N W NP,

Bsp_s = Bsp_d
Bp_d = Bp_s
Bsb_s = Bsb_d

Hb_s = Hb_d
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LIST OF VARIABLES

.

*2N.B. When variables are given in two versions, UC and LC, the former
efers to current prices, the latter to constant prices

- - /\ B )
Bp = Bonds Y \ < =
ng Bills held by banks 7) A €>J
Bsp = Bills held by households e/

B§p= Total bills

C,c Consumption

dep Rate of capital consumption
e = stock of equity

W

EX =1 or 0 (as ZED below)
FG = Gross profits My
¢¥ FD = Distributed profits (V)
fr = Reserve ratio Lo
FU = Undistributed profits(F¢)
G,g = Government expenditure
H = Total cash
HC = Historic costs
Hb = Cash held by banks
Hp = Cash held by householdg
I,i = The stock of inventoriles ‘
IVA = Stack appreciation ("inventory valuation adjustment" in American
English)

K,k = The stock of fixed capital
L = Bank loans

M1 = Non interest bearing credit money
M3 = Interest bearing money

N = Employment

p = Price of goods

pb = price of bonds

pe = Price of equity

pi = inflation rate

pir = ditto expressed as @ rate of return

aq = TObin's a )
Ral, Ra2 etc = A random variable .
rb, rbb, rl, rm, rk, rr = nominal rates of interest on bonds, bills,

loans, mon {ty, ca ital .
rrb, rrb, iﬁi,eggi?yrrk E real rates of interest ditto
S,5 = Total final sales
sbar = Ditto valued at cost
T = Tax flow
tau = The rate of indirect tax
| UC = Unit wage costs
|: v,V = Wealth stock
3 VN, VR = Wealth excluding cash
| WB = Wage bil}
| W = Wage rate
: Y,Y = GDp
. ybar = Ditto at cost |
| ¥D,vd = Hougehold disposable income
| EED PPl = 1 or o These are VarlatheS Lo operate the logical function
which imposeg non—negatiVitY (or Otnher) constraints
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FIRST DRAFT

A SIMPLE MODEL OF THE WHOLE WORLD WITH FREE TRADE, FREE
CAPITAL MOVEMENTS AND FLOATING EXCHANGE RATES'

Wynne Godley
The Jerome Levy Institute

July 26 1996

This paper presents what must surely be the simplest possible model of an open
economy "world” with fully coherent accounting. It considers two economies which
together comprise the whole universe in the sense that all the exports of one turn up

as imports of the other and vice versa, all transactions in foreign assets by one have

exact counterparts in the foreign transactions of the other, and all interest payments
across the exchanges made by each country turn up as receipts by the other. The
model treats fiscal and monetary policy, wage inflation and expectations in both
countries as exogenous and generates production, trade, the balance of payments,

stocks of financial assets, inflation and the exchange rate as endogenous.

AN ACCOUNTING SYSTEM WITH NO BLACK HOLES

Table 1 below shows the balance sheets of the two countries which make up this
rworld". The two columns on the left hand side shows the assets and liabilities of
one country, which may as well be called "Sterling", the two on the right show the
same thing for "Dollar". Both govemments are assumed to issue two liabilities, each
being denominated in its OWR CUITENCY in the form of money (H, H$) aud interest

bearing bills of which the nominal value does not change.

Ken Coutts for helpful discussions

I am grateful to
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Table 1 Balance Sheet

H‘lds Govt. H'lds$ Govt. $
Money { +H -H +HS$ -HS 0
N +B££ (-B££ 0
£ Bonds] (

(-BS$£s T +B$£d 0
(+B3$S$ -B$$ 0

$ Bonds| (
+B£3$d X1 ( -B£Ss 0
v DG T Vs -DGS$ 0

In this table V, V3§ describes wealth and DG, DGS$ the stock of government debt.
The first currency symbol in each B character refers to the country for which the
instrument is an asset, the second to the country whose government issues it as a
liability. It will be obvious that the items which are common to both countries (in
the form of assets or liabilities), each measured in the currency of the country
concerned, are related by the exchange rate. Households are assumed not to hold
foreign currency but are free t0 buy and sell domestic or foreign bills as they wish.
The corresponding transactions matrix describing current price flows is shown in

Table 2 below.




Table 2 Flow Matrix for Two Economy Model I
y J\J"D {M e P .
H'lds Firms / Govt H'lds$ Firms$ Govt$
1) Exports + / XT -IM$ 0
2) Imports -IM: XT +X$ . 0
3) Govt. + -G +G$ -G$ 0
4) Cons. -C +C -C$ +C$ 0
5) GDP +Y Y +Y$ 873 0
6) Taxes -T +T -T$ +T$ 0
7) Interest on: +1.B£L -1.B£L, +1$.B$S, -1$.B$S, 0
£ bonds
heldf ($5,$%)
8) £ bonds -1.B$Ls, XT +r.B$£s .xr 0
held $
9) $ bonds +1$.B£$s ,.x1$ X1 -1$.B£$s 0
held £
Changes in:
10) money -AH +AH -AH$ +AHS 0
11) £ bonds -AB£L +AB££ -AB$$ +ABSS 0
held £ ($$,5%)
12) $ bonds
held £
a) -AB£$d )
b) ) X1 +AB£S$s 0
c) +Axr$.B£Ss, )
13) £ bonds
held $
a) ( -ABS$£d
b) +ABSEs Xr ( 0
©) ( +Axr.BS$fs,
0 0 0 0 0 0 0




As with Table 1, the left hand section of the table describes the flow transactions of
Sterling all measured in sterling, the right hand section describes Dollar transactions
all measured in dollars. There are six entries common to both countries, those
shown in rows 1, 2, 8, 9, 12b (= 12a + 12c) and 13b (= 13a + 13c). To get
eqiiivalence between the common flows, the entries in the Sterling’s accounts (as in
the balance sheet table) must be multiplied by the £ exchange rate (xr). Note that to
preserve symmetry in the exposition we also use a $ exchange rate (xr$) defined as

the reciprocal of the £ rate.

It is a feature of Table 2 which may surprise for an instant that neither country has
(or needs) a column describing its current baﬂ:_e_of payments. However the
coherence enforced by double entry accounting ensures that total flows into each
country must always exactly equal outflows. Thus trade flows (lines 1 and 2) plus
flows of interest payments each way (lines 8 and 9) make up the balance of
payments on current account which is, in\mm, exactly equal to the sum of

transactions in capital descri for Dollar (12a + 12c for Sterling)
plus 13a and 13c for Sterling (13b for Dollar), —
/

The top section of the table gives, for each country, the standard components of the
national income except that the drastic simplification has been made, purely in order
to keep the exposition as simple as it possibly can pe, that there is no investment in
&ed or working capit?l - an a?sur.nptmn Which carries the implication (which I
would normally find highly objectionable) that production instantaneously matches

demand.

The middle section of Table 2 describes "%_Eg@ents. Line 6 straightforwardly

describes tax flows, assumed all to be paid py g household sector. All interest
flows are described as a nomunal rate of interest (¢ or r$) multiplied by the relevant
stock of bills at the beginning of the periog 5 the whole expression must then be
multiplied by the exchange rate 0 translate 4y flow in one country into the same

4



flow measured in own currency by the other country.

The lower third of the table describes transactions in asset stocks. These accounting

relationships are most easily understood by reference to the balance sheets in

Table 1.

The change in Sterling’s holding of Dollar bills (B£$d) measured in sterling is
made up of the flow transaction AB$£s.xr and a capital gain Axr.B$£s ;
analogously, the change in Dollar residents’ holdings of sterling bills is made up of
AB£3s.xr$ plus Axr$.B£3s,. Hence to generate the appropriate flow transaction in
the "household” columns of Table 2, the capital gain must be deducted from the

change in the value of the stock of foreign bonds (measured in own currency) as a

result of exchange rate changes.

The model presented in this paper comprises four sub-models which can be
considered separately as well as together. There is a model of asset demands and
supplies which, though best thought of as part of a fully interdependent system,
focusses on the proximate determinants of the exchange rate. There is a model of
trade flows at both constant and current prices. There is a model describing the
determination of output, income and wealth, And there is a model of costs, prices
and the distribution of income. In the text which immediately follows only the
equations which are necessary for comprehension of the narrative are written down.
However the model as 2 whole has been Successfully subjected to numerical
simulation and the full equation system necessary to do this is attached as an

appendix to this paper’.

—

2Numerical simulation checks the accountancy and stability of the model. In
addition, some people may find the full mode] written out in the form used by the
computer a useful aid t0.°°mpreh‘?ns‘°n since each equation has to have one
endogenous variable am:lb“‘ed to 1t and this may give some guidance with regard to
the main lines of causality-




SUB-MODEL DESCRIBING ASSET EQUILIBRIUM AND EXCHANGE RATE
DETERMINATION

The double entry accounting illustrated in the tables above imposes logical
co'nsisiency but also forces one to ensure that any entry makes behavioural sense in
each context in which it appears. For this reason, attached to every symbol
describing assets or liabilities (not just those relating to those held across the
border) there will be either _s oOr —d which in a sense denote respectively "supply”
"demand"’. Thus every liability of each government appears in the model as

and

the “supply” of an asset; and every asset held by the household sector appears as a
mdemand". These epithets will be used consistently but will not always be quite
appropriate semantically. For supposing, for instance, that a change in expectations
were to cause households to exchange money for bonds, it would be more

appropriate to describe this as households supplying money and demanding bonds

rather than demanding each in new quantities.

To convey the central message of this paper I am going to use an even simpler
balance sheet than that in Table 1 by assuming that bills are the only financial
liability issued by the govemnment; as we are postulating a world with static
expectations and instantaneous production, it is a legitimate simplifying assumption
at this stage that money itself is not required. Any reader disturbed by the idea of
an echange rate without "money” may think of my "bills" as being interest earning

deposits which may be ecahnged for goods or for foreign currency deposits.

The final line of Table 1 (which is unmodified in the simplified version which
follows) contains a statement of fundamenta] importance - it says that wealth less
government debt in one country is identically equal to wealth less government debt

—

3At this point I am making 13 mivial change in notation compared with Table 1; the
final letter of internationally helc assets has umeq into a subscript.
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in the other country when each residual is expressed in a common currency. The
intuition is a simple one - that the net stock of foreign assets held by residents in

one country (B£S less B$£) must always be identically equal, when expressed in a
common currency, to the net stock of foreign liabilities owed by the other; the gap
between wealth and government debt has, for each country, to be equal to net

foreign wealth or debt®.

Take the final line of Table 1 as equation 1) of the sub-model.
1) V = (V$ - DGS$) - DG
We next have two asset demand functions for each country. For Sterling

2)  Bg£_d = V.(A00 + AOLrb - A021b$)
3)  BE£S_d = V.(A10 - Allsb + A121b3)

while for Dollar

4) B$$_d = VS.(AS00 + A$01.1b - A$02.1b$)
S5) B$£_d = V$.(AS10 - A$1l.ob + 7&$12.rb$)

-
-,

For cach counry the Brainard aid Tobin constrains are assumed to hold - viz,the
sum of the constants is equal to one and the sum of coefficients reading vertically is
zero. These equations, in a world of static €Xpectations, are saying very
conventionally that households choose to allocate thejr financial wealth between
domestic and foreign bills acCOrding 1o rates of retum on the two assets. But where
is the exchange rate? Recall from the balance gheey table that, while supplies are

m—

41 there were tangible capital in the mode] ;s should be deducted from wealth
as well




denominated in the currency of the issuing country, the demands are denominated in
the currency of the holder of the asset. The argument of this paper will be that,
faced with a choice of assets with rates of return attached to them, there will always
be an exchange rate at which all supplies will be willingly held whatever the rates

of interest may be.

The assumption that there is clean floating implies that each government passively
matches the asset allocation choice of the public in both countries. But (what may
be termed) the effective supply of Dollar assets to Sterling residents must be

6) B£$_s = BES_d.xr
while the effective supply of Sterling assets to Dollar residents is
7 B$£_s = B$E_d/xr

Each country’s government budget constraint (expressed here in terms of stock
variables) now implies a determinate supply of bills to domestic holders.

8) B£f_s=DG-B$s
9) B$$_s =DGS - BES_s

To complete the model there are tWo equilibrium conditions of which one is
redundant under Walras’s Law.

10) Bff d=B££s

11) B$S_d=B3$_s



We now have ten unknowns and ten independent equations. Conditional on values
for any three out of V$, DG, DGS$ and V, we can solve for all asset demands and
supplies and also for the exchange rate itself. Before going any further, it is
emphasised that all the stock variables treated as exogenous in this sub-model will
be“enciogenised when the model as a whole is deployed.

An analytic solution to this sub-model is easy to obtain. Holding interest rates
constant, the shares of domestically issued bills in the total wealth stock can be

written

12) Bfgf d=aV

13) B$s_ d=PB.V3

Treating V$, ¥ a;ld DGS$ as exogenous, the exchange rate is given by
1y (D6~ V3 ) 3= -fvs =

an expression which generates a unique positive value for the exchange rate
corresponding to all plausible values for the exogenous variables. The function is
obviously increasing in 0. and decreasing in B, 50 a rise in the sterling rate of
interest generates a once for all rise in the sterling rate of exchange.

The component parts of this model are so highly interdependent that an intuitive
summary is hard to devise. The model is saying that there will always some rate of
exchange which will make Sterling residents buy whatever is the effective supply of
Dollar securities to them while simultaneougly matching Dollar residents’ demand
for Sterling bills to the effective SUpply of these. Ang that same rate of exchange is
also the one which translates the financing Tequirement of both governments into a
supply of assets to domestic Fesidents (obviously denominated in own currency)

9



plus an effective supply of assets to foreigners.

Take an example. Starting from a position of stationary equilibrium, suppose that
Sterling households wish to increase the proportion of foreign assets in their
poi'tfoiio and that everything else is unchanged. Well, Dollar wealth and its
allocation between foreign and domestic assets will be unchanged in the new

equilibrium; and the supply of Dollar assets measured in dollars is (therefore)
unchanged as well. But, as we are supposing interest rates to be unchanged, the
composition of Sterling residents’ portfolios will change as the ratios of the
constants in equations 2) and 3). The disparity between the two countries is exactly
eliminated if the exchange rate changes by just the amount which revalues existing

holdings by Sterling holders to conform with the newly desired share. And that

exchange rate is (obvio
effective supply of Dollar bills to Sterling holders. The example is a particularly

usly) just the one which will simultaneously increase the

simple one.

«t that starting from stationary equilibrium the Sterling rate of interest

Suppose n¢ s
rises. The wealth and pudget deficits in each country are, by assumption,

unchanged: however, the increased Sterling interest rate increases the demand for
sterling bills, though by different amounts, in each country causing a one off rise in

the Sterling exchang .
dollar assets implies 2 corresponding reduction in the effective supply of Dollar
will always be a single exchange rate which just brings all this

e rate. The reduced demand from residents of both countries for

assets and there

about.

postpone further discussion of these results because everything so far

I want t0 . .
artificial assumption that DG,DG$ and V$ are all exogenous

turns on the highly

10




TRADE
The trade flows, measured at constant prices, are assumed to be determined, very

conventionally, by price and income elasticities. Noting that lower case flows
denote constant prices, while capital letters denote current prices.

153 In(x) = so-e,.ln(pﬂﬁlpyS) + &,.In(y$)

16)  In(im) =T, - T, (pm/py) + N,1nG)

18) im$ =x

All volumes are measured in base year prices and the exchange rate is assumed, for
convenience, to be equal to one in the base year. In these equations x, im are
exports and imports by country £, while x3, im$ describe the same thing for
country $. The two GDPs ar¢ y and y$. The pre-fix p denotes prices - py for GDP,

px for exports and so on-

19) px$ =pm.xr

20) pm$ =px.xr

11




The prices of exports and imports move in response to changes in exchange rates,
modified by changes in domestic prices.

21) . In(px) =P * p,-In(py$) + (1 - p,).In(py) - p,.In(xr)

22)  In(pm) =V, * V(@) + (1 -v).In(py$) - v,.In(xr)

These equations are, I believe, 100% conventional. The constraint which makes the
coefficient on own price equal to the complement of the exchange rate ensures that,

given foreign prices, 2 devaluation of X% combined with a domestic price rise of

X% will change import prices by 10%. And if the behaviour of the two countries is
symmetrical, the price of foreign GDP must enter as well, with a symmetrical
constraint, so that a rise of X% in GDP prices in both countries, given the exchange
rate, also yields an X% rise in import prices.

Finally the four identities which generate the values of trade flows in own currency

are

23) X=xpx

24) IM=im.pm

12
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25) X$ ==x$.px$

26 IMS = im$.pm$

[T may stand back at this point and discuss the economics and empirics of this
system, particularly as equations very similar to these may actually be estimated for
the US and UK. It may be noted that, as the economies of the rich countries
become increasingly intertwined, on devaluation the (own currency) price of exports
tends to rise nearly as much as the price of imports - that is, there is very little
change in the terms of trade. This has two important consequences. The relevant
"Marshall Lerner” condition for devaluation to improve the trade balance is no
longer unity, but the elasticity of the terms of trade with respect to the devaluation.
(Thus if there were no change in the terms of trade at all the condition for an
improvement in the trade balance would be that the sum of the elasticities is
positive). The second point is that if there is little or no change in the terms of trade
on devaluation it is possible that devaluation can occur with very small
consequences for mﬂauon or for real wages. There is considerable evidence, both

from the US and UK data that this is how things now actually are.]
INCOME DETERMINATION
Real GDP is assumed t0 be generated inStamaneously by real expenditure

27) y=c+g+x-im

28) y$=c$+g$+x$'inﬁ

13



where ¢ and g are respectively real consumption and government expenditure

Defining disposable income to include capital gains, and after adjusting all stock
and ﬂc;w variables for consumer prices, we adopt a definition of real disposable

income such that
29) yd=c+ Av

30) yd$ = c$ + AvS

Consumption is assumed to be a function of expected real disposable income and

opening wealth stocks in a manner consistent with standard theory. In the
mechanical model of this paper perfect foresight is assumed.

31) c=%Yd+TVa

Equation 31), using 29) may alternatively be written as a wealth adjustment

function

31a) Av ="Y:(Ys-yd - v.)

1 -7
where V; = ——

Y2

Equation 31) governs the dynamics of the model as a whole ensuring (ceteris
paribus) that a full stationary state will eventually be reached, where all real stocks
and flows are unchanging. The ratio of wealth to disposable income would be

14



32) v=13.yd
Similar equations could be written for the Dollar country.

COSTS, PRICES AND THE DISTRIBUTION OF INCOME

It has been assumed, with strong empirical but weak theoretical justification, that

the average price of all sales at home and abroad (ps) is determined (in each

country) as a mark-up on a weighted average of unit labour costs (ULC) and import

prices,

33) ps= a+ O').((D.ULC + (1 - @).pm)

Equation 33) taken in conjunction with the trade price equations may be used to
infer the price of domestically sold goods and services (ps) '

34) ps = ( - X)/(S - X)

Nominal wage rates and labour productivity are assumed to be fixed.

The extent to which devaluation of the currency affects domestic prices and hence
real wages depends, according t0 this model, crucially on the responses of the
prices of exports and imports. If there is very litle change in the terms of trade,
with export and import prices both rising by roughly the same amount (as appears
o have been happening in recent years both in the UK and in the USA) then
equations 33) and 34) jmply that there is not very much effect on domestic prices;
what is gained on export Pf ofits is more or less given away again (this system of
equations implies) as profits are squeezed by higher import prices. I note again that
while the economic theory underlying this mode] of the determination of prices and

15



_income distribution is shadowy, it has the great merit of conforming reasonably well
with the experience of recent years which have seen very big changes in exchange
fates which seem to have had little effect either on domestic inflation or on the

share of profits in the national income.

-

HOW THE MODEL WORKS

Ignoring some accounting equations, we now have enough relationships to generate
sequential solutions to the model as a whole conditional on initial conditions,

together with assumptions about fiscal and monetary policy - real government

expenditure, tax and interest rates in both countries. That is, it generates a sequence

for the exchange rate and, for both countries, output, the national income and its

distribution, trade and the balance of payments, real wages, employment and

inflation. It will be obvious that those parts of the model which are the main focus

of interest, namely the determination of the exchange rate and the balance of trade

and payments, have been more fully articulated in this paper than the other parts.

At the heart of the model resides the process already described in some detail

whereby the exchange Tai is determined. But in the full model each country’s

stocks of wealth and government debt are generated endogenously and within the

severe limitations of the model’s simplifying assumptions, we now have a fully
articulated account of the mutual interaction between the exchange rate and the
the balance of trade and payments as well as output etc.

outcome for
The model is consistent with Dombusch’s overshooting model, at least in spirit,
e it is saying that the exchange rate is determined instantaneously by demand

ply in asset markets. However it'is considerably richer because the asset

becaus

and sup
allocation aspirations, not just of one country, but (in principle) of all participating

countries, are brought into contention. Moreover it is not being assumed that,

having "overshot’, the exchange rate will move along an equilibrium path governed

16
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by uncovered interest parity considerations. For as long as there is an imbalance in
cither country’s budget balance or for as long as wealth aspirations in either country
are out of kilter with real income flows (that is, under all normal circumstances) the
exchange rate will be equilibriating ever-changing asset demands and supplies. It is
only b.y accident that uncovered interest parity will hold.

POINTING TO SOME CONCLUSIONS

So long as we continue to assume that nominal wage rates are exogenous and fixed
this model is stable subject to extremely weak conditions - that the coefficients of
the consumption function lie between zero and one.

The full (stationary) steady state of the model has two properties. First as, by

assumption, neither stocks nor flows are changing, the level of output must be

g +rB_s,
%) y=|—7®9

_ gs + r3.BS_s_,
36) y$ = 55

where B and BS are the total bill issue of the relevant government. These two
equations provide the conditions, well-known in the literature since Christ (1968),
for zero change in government debt.

But it also has to be the casé that the balance of payments on current account

17



must be zero in the full steady state. As long as the current balance is non-zero the

structure of wealth must be changing; so if everything else is giw:\e’r‘xf,_ there must then
be a further change in the rate of exchange such that th\{\ gerr%alan@ggv‘é\shf

towards zero. The full steady state will thus only be achieved when the budget and

the cm.'mnt account are both balanced.

The model at this point is saying, rather to the author’s surprise, that each

government can choose any output it likes and that the exchange rate, if allowed to

float, will move to 2 level which will generate a zero current account at that level

of output. But this magic result should be treated with very great caution. For one
thing the result may turn critically on the assumption that nominal wages do not
respond at all when the currency is depreciated. There is another important caveat.
While changes in the exchange rate, if it is allowed to float, guarantees in principle
that net foreign debt does not explode, there is nothing to prevent net wealth

moving from 2 positive to a negative number. If one government aims at too high a

level of output, people in both countries may become progressively less willing to

hold the assets of that country. The exchange rate may then collapse, probably in a

vicious interaction with Wage inflation.

18



THE WHOLE MODEL AS READ BY THE COMPUTER

N, N$ means employment, assumed to move proportionately with real output.
Indulgence is craved for the unsightly appearance of these equations
made worse by the fact that the computer programme cannot read Greek. The
variables should tally with the text but the coefficients are different -
hopefully self-explanatory- The equations have been renumbered.

1) 1ln(x)=chio-chil*ln(pm$/py$)+chi2*ln(ys)

2) ln(im)=upso-upsl*ln(pm/PY)+u992*1n(y)

3) 1ln(px)=epsoO+eps*ln(py$)+ (1-eps) *1n(py) -eps*1ln (xx)
4) 1ln(pm)=rho0+rho*1ln(py)+ (1-rho) *1n (py$) -rho*1ln (xr)
5)  x$=im -

6) im$=x

7)  px$=pm*xr

8) pm$=px*xr

9) x:x*px

10) IM:im*pm

12) IM$=im$*pm$

13) 1n(N)=beta0 +betal*ln (y)
14) 1n(N$)-betao+betal*1ln(y$)

15) BEgdev+ (laml0+lamll*r-laml2+*rs)

16) 35233* 2{2m20-1an121*r+1am22*r$)

17) B$$d=vs*(1am$10+1am$11*r$-lamslz*r)

18) B$£d=v5*(1am$20-1am$21*r$+lam$22*r)

19) BSes_pigs (-1) +G+r*BEES (-1)+T*BIES(-1) -T-dif (BEEs) -dif (Hs)

20) BS§s-BLSs (-1) +GS+r$*BISS (-1)+r$*BEIS(-1) -T$-dif (BESs) -dif (HSs)

21) BfSs=BESA*XT
22) xr=B$ed/BSES
23) xr$=1/xr

24) Beeg=Re£d

25) ps=(1+lam)* (W*N+IM) /S

26) S=C+g+X

27) DS=S8-X

28) dS=c+g

29) pds=(S-X)/(s-%)

30) S:s*ps

g;; Y=5-IM

33) ¥§:Z§Tr*aeed(-1)+r$*xr5*3555('1))*(1~theta)+dif(xr$)*Bess(-l)

34) py=y/y
3S) C=c*pds




368) G=g*pds

37) ngYg/pds-v(-l)*dif(pds)/pds
38) v=V/pds

39) VaV(-1)+Y¥d-C

40) Hs=H4

41) Hd=V-Bf££d-B£sd

42) c=al*vd+a2*v(-1)
43) T=Che¥a:7Y+r*B££d(-l)+r$*xr$*B£$s(-1))

44) ps$=(1+lam$) * (WS*NS+IMS) /s$

45) S8$=cc+g$+x$

45 DSg=ss-xs

47) ds$=cc+gs$

48) Pd3$=(;g-X$)/(s$—x$)

20) Y$=S$-PM$

52; gg;:i;;?is*B$$d+r*xr*B$£s(-1))*(1-theta$)+dif(xr)*Bsss(-l)
53) pys$=Y$/y$

:gg C$=c$*pdss$

S6) gg;g$;§§;35$—v$(-1)*dif(pd8$)/pds$
57) v$=V$/pds$

58) V$=V$(-1)+Yd$-CS

S9) H$s=H$d

60) H$d=vV$-BSsd-BSED

= "1)
gg=:§i§§§ff§§3;§féssd(-1)+r*xr*B$£s(-1))
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Dear Wynne,

I see that it has taken me three and a half months io respond to vour letter and paper. Well, one
over par!

Let me take the casy parts first. Yes indeed, I am a"dissidem w'i.t.h‘re:%pect to "natural rate"
theory, and for & long time I My have been the only feslfac;ai)1§- dissident. The whole thing
struck me as having next t0 n@ theoretical foundation and only the flimsiest economelric SUpport.
But it was so dominant that I would say OK, Iet's accept the acceleralionist model just for the
sake of argument, and then do my little Keynesian thing from there, The natu‘rabrate mode.1 is
still what nearly everyoné believes, but it s _g(;f.;!:'-é_‘;;‘ 'w,_-v':,? tatiered around the edges, owing
mainly to US experience in the last 18 months o s0. I was very interested in the SLmulatl'on
result you mention on p. 23, but you are 100 Srypuc. Lam 'lp_\f!: not sure exacily what regression
you fit to the simulation putput; I hope the next version will be clearcr.

It would be nice if you could do somelung :‘»t"_mmlc witi;l thg. Ley F‘i 1 have stayed away
from it completely because il seems sO lue'.c;.'ﬁ%?;:_'cj&a,.y post-Keviesian™ o:t' \f‘hatever ‘d}a
appropriate designation. and h,:ncnex er [ find .m:y} :c:; .m :‘1., »peng_‘}uﬁ_. i—.uchhk{c—: 1 _za:nf\w Tamin
for lengthy unproductive theoi0gY, '-‘-5“3““12::-. Wﬂfd-\féf‘fq?‘m:“"f of my mind ang g‘hhﬁ}g I were
ars, [t would be such better if the energy were directed to

elsewhere with the other three-quar '
and using a model,

something constructive, like bully

I don't think my opinions about the way the banking systern and the credit market function are
worth very much, because it is not a quesuon 1 have siudxeﬁ!. For what 1'1 is worth, I favor the
idea that Joans are nceded 10 finance trade, and that Iherﬁiore.the credit market can play. an
active role in short-term macrodynamics. So Tam comfortable with the general approach in your
paper. There must be something i0 the Schumpeterian stuff about the key role of bank (of other)
credit in permitting new enterprises to get access Lo real resources thal have not been provided
in advance, What did worry me in reading your draft was the presumption that ba.n}cs have a free
hand in setting the rate of interest Of 10&115,"35 if the demand for loans had no relation to the rate
charged. Did you mean that? The issue of Gredlt.ré'momng" isriot a big d.eal from this pfo.mt of
view; lenders can deal with excess demand by raising rates or by tightening other conditions
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borrowers must mest. You made banks sound too autonomous, I thought, but I really don't
know much about this.

The introduction to your papet ctruck me as too polemical, but maybe the device of imputing
idiocy to one's opponents is just a Cambridge tradition, Mainstream macroeconomists are not
fools (or rather the fools represent the same proportion of them as of other schools of thought).
One has to suppose that they neglest the finance process because they think it is passive or has
temporary or minor effects. They may be wrong--there are mainstream macroeconomists like
Ben Bernanke and Joe Stiglitz who take the opposite view--but it should be possible just to cite

¢vidence that they are wrong.

I had only a couple of comments i the accounting framswork, but they may reflect ignorance,
On p.8, at the top, ! don't understand why only wage costs have 1o be allowed for. There is
fixed investment and those costs must be recovered, even in a closed economy. If those costs
are reduced to labor costs at carlier periods, interest costs will still appear, Should the first plus
on the RHS of (4) be 2 minus? At th:a- top of p‘,‘:“ I don't know what has happened to

profit, but surely not appropriable while leaving the firm
intact? I've already co'mmr:n:e; on the matter of rr;**_-ol,'xl'ing costs into wage Costs. 1 don't
understand (6) because OPen ing inventories seem 1o have disappeared. Something must be going

on that I miss.

depreciation, evidently past ©f 8r0%*

[ think every equation like (19) on p.12 should have 2 reminder that
not every Greek letiet represents @ constant Nm Wwe come [0 the macroeconomics. Equations
(28)-(30) are pretty old-fashioned, they g0 :}f:" :-zn}ia:.a.'.e:. [ guess. Today one \f'ould.allou* fgr
some genuine decisions relating 10 Prices, NAANINg Costs, etc. The rule descnt;ed in (31) 15
much simpler and weaker than whal i f’1°f m?hy think of as f,daph- ¢ expectations. I wopld
describe (31) as static expectations, and f-"}er'?afﬁ’ré as primitive .f )n p.13. (3‘3) d.oes .nct c}egcnbe
constant productivity. (34 and (35) are, hlf_cs the ;n*.r?:u.‘:ij model, extraordinarily simplistic for
8 model that pays such artention 10 crajull,;s’ae&n ! hﬁ'\f? further r.‘:{\'r;fusmns. I don't see ho»\f (38)
fits in with (34)-(33). if you mear the _um.ex d;;Lerrm_nc real investment, z%nd. ﬁrn}s price s0
as to create retained earnings just ciough to pay for the investment, thlen again it stn}ce-s me as
simplistic, And then (39) is & further mystery . Whi}‘ happens if equl‘s_ty issues are SO big that the
LHS of (42) is negative’ And (43) only mé}k‘es thjngs worse by simplifying still further, In a
Story that attributes importance (0 the financial process, you seem to deal with the determination

and financing of fixed investment in 2 wholly mechanical way, as if firms hardly think about it.

Iw 46) on p.16 what I said about (31). And T guess (62), p.20, is where banks
e Oguitir:a g“ati;g: tﬁfegom fo set loan {aﬁeS,_;w1th0ut having to think of customers. By the way,
yOu pay very litile attention to the llabihtx' side of banks’ balance sheets. There used 0 be a lot
of talk here. about "liability MA03EETCTL and it 1ed to trouble. Is there no such thing? And
finally, at the bottom of p-21. 1 would think that the stability of this or that parameter is an

As a matter of exposition.

y
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empirical matter, There is no harm in looking for stable parameters as long as one keeps an
open mind.

't take al lously, at least not the ones about

: {d that you shouldn't take 21l these comments seriously, at le es
: vi\?nrgadyazﬁi:iniigg I did have the overall impression that you are being very sophisticated
:gf)ut mgg arts of the story that interest you, and then are comgnt {0 j:ake the easy way out i
the parts og the story that interest me. But the credibility of the simulation outcomes depends on

the whole model.

Best wishes,

g

WY

Robert M. Solow



OCT @7 ‘9& @s:z@FM LEYY ECONCOMICS INST,
2 )
T - EEER
5y A

P 'a%nrd of Govermors
Peer C, Aldrich
Leon Bomtein
David A. Levy
Leon Lavy
5 Jay Levy .
Dimueri B, Papadimiicioy
Edward V. Regan
8rian F, Wruble

Board of Advisors
Philip Caldweil
rrank-[. Dovie
Edward L Huren

A, Pl Lord Harold Lever

Hyman Minsky

TO:

Franco Modiglians

Sepatat Damel Parrnck
Movmihan

Jane Bevane Quinn -

Henev Rosoveky
Euuene Raotnerg
Pauias Stern

James Tobin
William julius Wilson

Fax No.:

From:

r -~ merritied.
Number of Pages Transmil ted

P

including this one

n legible form, please call

ved ail pages
If you have not received all pag
914-758-7700
Comments: —_— | |
Y pens (A o A
- i —‘- J

e
R

-



	Godley Papers and Notes
	Recommended Citation

	tmp.1731525673.pdf.Ru7Se

