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Introduction 

TH E objec t ive o f this paper is t o examine cer ta in aspects o f the effectiveness 
o f fiscal p o l i c y i n the I r i s h e c o n o m y w i t h i n the f r a m e w o r k o f a m i x e d 
L e o n t i e f Keynesian system. P r i m a r i l y , w e are concerned w i t h es t imat ing 

sectoral (and aggregate) i m p a c t mu l t i p l i e r s f o r g o v e r n m e n t expenditures. 
I n i t i a l l y , w e deal w i t h the different methods o f es t imat ing mul t i p l i e r s and also 

the general p rob lems associated w i t h i n p u t - o u t p u t analysis. H a v i n g a l luded t o the 
deficiencies o f the conven t iona l approaches the first section o f the paper out l ines 
the m o d e l t o be used. Section I I deals w i t h measurement p rob lems . I n the t h i r d 
section w e der ive the fo rmula t ions o f the r equ i red mu l t i p l i e r s and then present 
the results. F o l l o w i n g this w e compare the estimates w i t h those ob ta ined i n o ther 
studies e x a m i n i n g s imi lar p rob lems . I n the final section w e ca r ry o u t some 
simulat ions deal ing w i t h the effects o f tax reduct ions o n the leve l o f i ncome . 

T h e theoret ical f r a m e w o r k is tha t developed b y M o r i s h i m a & Nosse ( M . N . ) [ i ] . 
T h e fundamenta l data source is H e n r y ' s i n p u t - o u t p u t table [2]. I n a sense t h e n 
this paper can be l o o k e d u p o n as u t i l i s i ng the results o f ex is t ing w o r k i n the area 
i n an a t t emp t t o examine fiscal effectiveness i n the I r i sh e c o n o m y . 

T h e approach usually f o l l o w e d i n dea l ing w i t h fiscal p o l i c y is t o use aggregate 
m a c r o models , e.g. Hansen [3 ] o r K l e i n [ 4 ] . T h e advantage i n us ing an i n p u t -
o u t p u t approach is tha t b y es t imat ing sectoral mu l t i p l i e r s w e can assess the 
effectiveness o f g o v e r n m e n t expenditures i n genera t ing i n c o m e i n a m o r e precise 
w a y . I t is c lear ly m o r e useful t o k n o w the degree t o w h i c h expenditures affect 
each sector's o u t p u t than j u s t the i r ove ra l l effect. I f there exists a s ignif icant 
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difference be tween sectoral mu l t i p l i e r s then mere ly b y changing the d i s t r i b u t i o n 
o f exogenous expenditures, w h i l e m a i n t a i n i n g thei r level , w e can increase o r 
decrease, na t iona l i ncome . I t is n o t b e i n g proposed here tha t the generat ion o f 
na t iona l i n c o m e is the sole object ive o f g o v e r n m e n t expenditures, b u t i t is cer ta inly 
re levant t o k n o w the degree to w h i c h , f o r example , a s w i t c h i n expenditures f r o m 
agr icu l tu re t o educat ion w i l l affect i n c o m e levels regardless o f w h y such chang ing 
patterns c o m e about . 

G i v e n t h e n tha t an i n p u t - o u t p u t approach is the one w h i c h w i l l y i e l d the 
r equ i red mu l t i p l i e r s w e n o w t u r n to the p rob lems n o r m a l l y associated w i t h i t . 

I n i n p u t - o u t p u t analysis c o n s u m p t i o n demand is usually treated as pa r t o f the 
exogenous vec to r o f final demands. T h u s this f o r m u l a t i o n does n o t incorpora te 
the secondary m u l t i p l i e r effects o f the Keynesian t y p e w h i c h treats c o n s u m p t i o n 
as b e i n g endogenous. T h e M . N . m o d e l has the advantage o f t rea t ing c o n s u m p t i o n 
as b e i n g endogenous w h i l e at the same t i m e is able t o estimate the disaggregated 
effects o f fiscal measures. 

I n a fixed coefficients m o d e l o f this t y p e certain assumptions are i m p l i c i t 
r ega rd ing m o n e t a r y p o l i c y . B r o a d l y i t is r equ i red tha t sufficient cash be available 
as transactions balances at a h ighe r i n c o m e level ( i f v e l o c i t y is constant), and that 
such changes i n m o n e t a r y magni tudes have n o signif icant repercussions o n the 
" r e a l " variables i n the system. T h e condi t ions under w h i c h this holds w i l l depend 

•on .the preferences o f the uni ts w h o m a k e u p the economy , the degree o f in t e r 
na t iona l capital m o b i l i t y and the system o f exchange'rates [ 5 ] . These condi t ions 
are n o t examined here as this w o u l d const i tute a f u l l s tudy i n itself. W e assume 
that i t is possible t o ' h a v e the r equ i r ed increase i n transactions balances w i t h o u t 

"this h a v i n g m a j o r effects o n the system. Th i s assumption is n o t t o o unreasonable 
i n v i e w o f the fact tha t w e are res t r ic t ing this analysis t o the short r u n effects o f 
fiscal measures; tha t is w e are es t imat ing i m p a c t mul t ip l i e r s , o r the effects w h i c h 

^ a change i n G o v e r n m e n t expenditures w i l l have o n the level o f i n c o m e w i t h i n 
' one year. . ' ' . 

T . Framework of Analysis 
I n this section an ou t l i ne o f the m o d e l t o be used i n evaluat ing fiscal p o l i c y is 

presented. T h e objec t ive is t o s h o w the connec t ion be tween na t iona l accounts 
and the i n p u t - o u t p u t table. I t f o l l o w s the M . N . schema. 

Tab le i is i t se l f exp lana tory i n tha t i t is the n o r m a l representation o f a L e o n t i e f 
system. Read ing d o w n and across the table t w o useful identit ies are established. 

Yj = ZiaijYj+amJYj+Tj-Sj+Wj+Pj ' (1.1) 

Y f = £JaijYJ+. Q+ G , + J ; + E j + A . w h e r e = Y u / Y , j (1.2) 

T h e first equa t ion states tha t the o u t p u t o f any indus t ry plus wha tever subsidies 
i t m a y receive mus t equal the s u m o f its inputs plus wages and prof i t s and also 
cover the taxes o n its inputs . T h e second states tha t the o u t p u t o f any indus t ry is 



consumed b y o ther industries, persons, the g o v e r n m e n t , and the remainder w i l l 
take the f o r m o f inves tment , exports and stock appreciat ion. 
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Consider n o w equat ion (1.2) i n vec tor n o t a t i o n . 

Y = AY+ C + G + I + E + D (1.3) 

I n the s t r a igh t fo rward L e o n t i e f m o d e l w e treat C . G . I . E. D as f i na l demand (F), 
T h u s 

Y = [I-A]-lF. (1.4) 

So i f w e w i s h to calculate the effect,on the o u t p u t o f sector j o f a change i n f ina l 
d emand o r i g i n a t i n g i n sector 1 w e m e r e l y take the j , i e lement o f the [1 — A]_1 

m a t r i x . H o w e v e r , as stated above, this approach does n o t account fo r secondary 
consumpt ion - induced effects. 

Thus i f w e c o u l d fo rmu la t e C as a f u n c t i o n o f Y ; C = KY then t o calculate 
the o u t p u t mu l t i p l i e r s w e w o u l d requi re the inverse o f the [1— A—K] m a t r i x . 
I n c l u d i n g the K t e r m has the effect o f m a k i n g the inter-sectoral repercussions m o r e 
v i g o r o u s because i t takes account o f the induced c o n s u m p t i o n effects. O u r ma jo r 
objec t ive then i n this section is to ou t l i ne the m o d e l t o be used at the es t imat ion 
stage t rea t ing the c o n s u m p t i o n t e r m i n this w a y . 

T o t a l tax o n c o n s u m p t i o n expendi ture is defined as the tax rate o n each g o o d 
times the -amount o f the g o o d purchased 

Te = i,tetC,+ temCm (1.5) 



C o l u m n « + 1 i n table I impl ies 

C + Sc = tei)Ct+ ( i + tla)C m (1.6) 

I f w e assume tha t each person has a C o b b - D o u g l a s t y p e u t i l i t y f u n c t i o n then w e 
can establish tha t 

=̂4 = ft M 

w h e r e JS, is tha t p r o p o r t i o n o f expendi ture o n g o o d i ( A p p e n d i x 1). W e assume 
a C o b b - D o u g l a s since this yields constant relat ive c o n s u m p t i o n quotas and 
satisfies the aggregat ion condi t ions w h e r e ind iv idua l s have n o t a l l g o t the same 
i n c o m e leve l . I f w e d i d n o t have a f u n c t i o n o f this t y p e the /3,'s w o u l d n o t be 
i nva r i an t t o changes i n re la t ive prices. I f relat ive prices r e m a i n constant then a 
C o b b - D o u g l a s w o u l d n o t be necessary and any f u n c t i o n w i t h the r equ i r ed 
h o m o t h e t i c i t y p r o p e r t y w o u l d satisfy the aggregat ion condi t ions .* 

I n the i n p u t - o u t p u t f r a m e w o r k w e m u s t in te rpre t " g o o d s " i n a v e r y general 
manner i n tha t such classifications w i l l a lways refer t o a g r o u p o f goods o r services. 
T h u s the j8,'s w i l l differ i f the table is aggregated i n a different w a y . H o w e v e r , i t 
is n o t unreasonable t o suppose tha t the j3,'s as def ined i n this exercise w i l l be stable 
i n the m e d i u m t e r m , as changes i n expendi ture patterns develop s l o w l y at this 
leve l o f aggregat ion. I f w e s u m the expenditures o f b o t h subsidised and unsubsi-
dised persons ove r a l l persons (1.7) yields 

C, = pt(C+Se) (1.8) 

U s i n g this w e can r e w r i t e (1.5) b y subst i tu t ing fo r Q 

r e = mtpt+pm){C+Se) (1.9) 

w h e r e tc is the average tax rate o n consumer expendi ture . 

£itciPi-t- tc mP m 
ZtPi+P, 

( I . I O ) 

T h e issue o f d e t e r m i n i n g the a m o u n t o f c o n s u m p t i o n i n any t i m e p e r i o d is 
c lear ly tha t o f specifying the c o n s u m p t i o n f u n c t i o n . T h i s is d is t inct f r o m the 
a l loca t ion p r o b l e m o u t l i n e d above. P rov i s iona l ly let us state tha t the c o n s u m p t i o n 
f u n c t i o n "J- f o r the I r i sh e c o n o m y is o f the t y p e 

C , = a i Y ^ + a a C . - i ( i . n ) 

T h i s w i l l be examined m o r e extensively later. 

* O n this topic see chapter 9 i n H . A . John Green, "Consumer T h e o r y " , Penguin 1971. 
f N o t e that w e do no t consider consumption i n disaggregated f o r m . I t may be the case that 

short r u n marginal propensities to consume differ across income groups. 



W e can define the average excise t ax rate f o r any one indus t ry as 

t = £itei<>ij+temamj (l.I2) 

w h e r e c i is the excise t ax rate o n indus t r i a l o u t l a y o n g o o d i. 
U s i n g ( I . I ) w e can n o w define prof i t s f o r any indus t ry j as / 

Pj^ii-ii^tj^j+a^-i^Yj+Sj (1.13) 

w h e r e ij is the l abour i n p u t coefficient. 
I f w e assume that a constant p r o p o r t i o n o f to ta l prof i t s is d i s t r ibu ted to persons, 

then i n c o m e f r o m prof i t s is 
•n = bijPj. - (1.14) 

Disposable i n c o m e is thus defined as 

Yi^p-tJijWj+ii-On (1.15) 

W e are n o w i n a pos i t ion to der ive the equations de f in ing the general elements 
o f the i n p u t - o u t p u t system w i t h endogenous consumpt ion , w h e r e the Ai/s are 
p u r e l y i n terms o f constants o r values n o t de te rmined w i t h i n the i n c o m e generat
i n g process. Subs t i tu t ing (1.8), (1.11), (1.15), (1-14) and (1.13) i n t o (1.2) w e ob t a in 

' Yt = tjAjYj+Fi+H, (1.16) 

w h e r e AtJ is the s u m o f the i n p u t coefficient atj and the c o n s u m p t i o n coefficient 
Cjj- w h e r e 

Cu a^i-tjpflj+a&i- O i 3 , [1 - ( 1+ tj) {iiaij+ a mJ) -ij] (1.17) 

T h e Ai/s are the transaction coefficients. T h e F ; / s are the c o n t r o l variables i n the 
system and w e define 

F^aMi-tJMjSj+faSe+Gt+It+Et+D, (1.18) 

H , = j8 ,< i a C,_ 1 (1.19) 

W e are n o w i n a pos i t ion to see the relevance o f the above procedure. W e 
assume the i n p u t coeff ic ients—including the l abour coefficients—are a l l constant, 
tha t the m a r g i n a l p ropens i ty to consume ax and the ra t io o f personal i ncome f r o m 
prof i t s t o t o t a l prof i t s b are constant, and that the c o n s u m p t i o n quotas are stable. 
Thus variat ions i n the Atj coefficients depend o n changes i n the tax rates. T h e tax 
rates o n personal and indus t r ia l expenditures are constant f o r different levels o f 
expendi ture and thus pose no problems . H o w e v e r , i n order t o be able to treat the 



taxes o n e m p l o y m e n t i n c o m e and o n i ncome f r o m prof i t s as be ing constant i t is 
necessary to assume that the i n c o m e tax schedule can be app rox ima ted b y a linear 
f u n c t i o n i n the n e i g h b o u r h o o d i n w h i c h w e are concerned. 

B y m a k i n g the above assumptions equations (1.16) t o (1.19) are n o w expressible 
i n l inear terms. Consequent ly , w e can calculate the inverse o f the [I—A) m a t r i x . 
T h e o u t p u t vec tor is thus de te rmined g i v e n the vec tor o f exogenous demands. 

*1 

I-A 

-1 

• F„+Hn 

I I . Estimation Procedures 
T h e data used to c o m p u t e the to ta l transaction coefficients was ob ta ined f r o m 

H e n r y ' s i n p u t - o u t p u t table fo r the I r i sh e c o n o m y [2], the A n n u a l R e p o r t o f the 
Revenue Commiss ioners [6] and the N a t i o n a l I n c o m e and Expend i tu r e tables [ 7 ] . 

H e n r y ' s table is composed o f 33 p r o d u c i n g sectors. I t was decided tha t this is 
p r o b a b l y t o o disaggregated f o r general p o l i c y purposes and the table was thus 
savaged i n t o 13 sectors.* Di f f e ren t aggregations w o u l d y i e l d different transaction 
coefficients and n o a t t emp t has been made to examine the sensi t ivi ty o f the 
mu l t i p l i e r s to different combina t ions o f sectors. T h e resul t ing flows are s h o w n 
i n table 2. 

Since mos t i n p u t - o u t p u t tables are c o m p i l e d di f ferent ly i t is w o r t h p o i n t i n g 
o u t some o f the relevant aspects o f the table used here. F i rs t ly , tour is t expendi ture 
is i nc luded i n personal expendi ture , n o t under exports . A l l n e w cons t ruc t ion , 
i n c l u d i n g hous ing , is treated as be ing exogenous. T h e i m p l i c a t i o n o f this is that 
an increase i n i n c o m e w i l l n o t affect such expenditures (other than repairs) t h r o u g h 
the c o n s u m p t i o n coefficients. T h i s w i l l cause the mu l t i p l i e r s to be l o w e r than i f 
f o r example hous ing expendi ture w e r e endogenous. The re are var ious methods 
o f t rea t ing i m p o r t s i n an i n p u t - o u t p u t m o d e l . F i r s t ly , they c o u l d a l l be l u m p e d 
togedie r i n t o one category and keep t h e m o u t o f the transactions m a t r i x . 
A l t e r n a t i v e l y , w e c o u l d inc lude n o n - c o m p e t i t i v e i m p o r t s i n the transactions 
m a t r i x t h r o u g h the supply industries and g ive the c o m p e t i t i v e i m p o r t s a separate 
en t ry . T h e table used here f o l l o w s the f o r m e r procedure. 

T h e categories are as fo l lows : (1) Agr icu l ture etc. 1/2/3/4; (2) Fuels & Stone 5/6; (3) Food, 
D r i n k & Tobacco 7/8; (4) Textiles and C lo th ing 9/10; (5) W o o d & Paper 11/12; (6) Chemicals 
& C l a y i 3 / i 4 / i 6 ; ( 7 ) M e t a l e t c . 15; (8) Electr ici ty, Gas.Water 191(9) Construct ion 17/18;(10) Trade 
marg in 20; (11) Services 21/22/23/24/25/26/27/28/29/30/31; (12) Government 32; (13) Ar t i f i c i a l 
sectors & Rent 27/33. 

Numbers after each category refer t o the category i n the original table. 



TABLE 3: Input Coefficients, Consumption Quotas and Outlay tax rates. Ireland 1968 

1 2 3 4 5 6 7 8 9 10 11 12 *3 • / » 

I •2897 •4866 •0064 •0061 •0014 •0118 •0511 
2 •0030 •0035 •0010 •0003 •0007 •0154 •1229 •0004 •0307 •0061 •0007 •0022 •0058 
3 •0795 •1022 •0020 •0001 •0028 •0013 •0193 •1767 
4 •0012 •1458 •0057 •0027 •0008 •0028 •0038. •0006 •0039 •0014 •0547 

5 •0003 •0010 •0044 •1900 •0033 •0019 •0113 •0102 •0224 •0144 •0409 •0130 
6 •0381 •0139 •0095 •0087 •0218 •0460 •0571 •0411 •0765 •0107 •0083 •0121 •os8 5 •0155 

7 •0027 •0218 •0062 •0087 •0143 •0145 •0211 •0084 •0034 •0122 •0047 •0117 •0259 
8 • O I I I •0011 •0051 •0087 •0033 •0002 •0065 •0459 •0246 •0074 •1147 •0338 

9 • O I I I •1453 •0182 •0299 •0077 
10 •0302 •0102 •0049 •0057 •0031 •0035 •0178 •0014 •0365 •0069 •0127 •0042 •0702 •1286 
n •0261 •0160 •0061 •0107 •0052 •0223 •0988 •0970 •1645 •2515 •1497 
12 •0004 •0014 •0209 •0134 
13 •0002 •1572 •1187 •1343 •1422 •1761 •0677 •1049 •0627 • I I O I •0287 •0278 •0063 •0706 

A m j •0297 •0397 •1290 •3260 •1940 •4520 •0580 •4900 •1350 •0160 •0650 •0380 •1470 •1162 

*j •0593 •O474 •0026 •0011 •0039 •0023 •0104 •0699 •0070 •3394 •1406 •0347 •1767 •1450 

l j •0495 •2844 •1292 •2531 •3109 •1496 •2914 •2168 •3668 •3881 •4720 •6343 
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T h e i n p u t coefficient atJ is calculated as the a m o u n t o f o u t p u t i purchased b y 
indus t ry j d i v i d e d b y the o u t p u t o f i ndus t ry j . T h i s is also calculated fo r i m p o r t s . 
L a b o u r i n p u t coefficients are ob ta ined b y d i v i d i n g the wages o f indus t ry j b y 
the t o t a l o u t p u t o f tha t i ndus t ry . T h e c o n s u m p t i o n quotas /?; are obta ined b y 
d i v i d i n g personal expendi ture o n g o o d i b y the t o t a l c o n s u m p t i o n f r o m wages 
and div idends plus subsidies to consumers (see equa t ion 1.8). T h e average excise 
t ax rate f o r each indus t ry tj was c o m p u t e d b y d i v i d i n g the ou t l ay tax l i a b i l i t y o f 
each sector b y its t o t a l expendi ture o n inputs . T h e average tax rate o n consumer 
expendi ture was calculated b y using (1.9) o r ( i . i o ) . T h e resul t ing coefficients are 
s h o w n i n T a b l e 3. 

T h e effective tax rate o n e m p l o y m e n t i n c o m e t w was ob ta ined b y d i v i d i n g the 
t a x payable under Schedule E b y i n c o m e i n respect o f e m p l o y m e n t . T h e effective 
i n c o m e and surtax rate o n o ther personal i n c o m e t„ was obta ined b y d i v i d i n g 
to ta l taxes o n personal i n c o m e minus t ax o n e m p l o y m e n t i n c o m e (Schedules A , 
B , C , D , and surtax) , b y o ther personal i ncome . T h e data is f r o m the A n n u a l 
R e p o r t o f the Revenue Commiss ioners tables 78, 80, 84. These rates were ca lcu l 
ated f o r several years and the resul t ing estimates were as f o l l o w s : 

1966/67 1967/68 1968/69 1969/70 

t w 0*094 0*098 o - i o i 0-108 
tn 0-126 0-122 0-I27 0-122 

T h e o n l y r e m a i n i n g estimates r equ i red to calculate the m a t r i x o f transaction 
coefficients are the ra t io o f personal i n c o m e f r o m prof i t s b, and the m a r g i n a l 
p ropens i ty t o consume a. T h e estimate fo r b was obta ined b y d i v i d i n g the s u m o f 
se l f - employment i n c o m e , d iv idends and ren t ( income under Schedules A , B , C , D ) 
b y to ta l gross prof i t s (obtained f r o m the i n p u t - o u t p u t table). A n adjustment was 
made f o r the calendar year. T h e estimate so ob ta ined was -49.* 

T h e m a r g i n a l p ropens i ty to consume was n o t estimated i n this paper, b u t was 
ob ta ined f r o m w o r k i n progress o n a c o n s u m p t i o n f u n c t i o n i n the Cen t r a l B a n k . t 
I t w i l l n o t be examined i n detai l here. T h e f o r m estimated is tha t o f the permanent 
i n c o m e type us ing a K o y c k t rans format ion . T h e short r u n m a r g i n a l propens i ty 
was est imated to be o f the order o f o-6 and the l o n g r u n 0-92. 

A l l the values requ i red to calculate the elements o f the m a t r i x o f c o n s u m p t i o n 
coefficients (as defined b y 1.17) are n o w available. Th i s enables the A^'s t o be 
ob ta ined since the A m a t r i x is the s u m o f the i n p u t coefficients atJ and the c o n 
s u m p t i o n coefficients ci}. T h e (I—A) m a t r i x and its inverse are then obtainable . 

*E. W . H e n r y tells me that this method m a y be a l i t t le crude. However , I have found that 
b y va ry ing the rat io b y 25 per cent changes the value o f the aggregate mult ipl iers b y jus t 2-5 
per cent. 

f l a m grateful to T o m O ' C o n n e l l at this stage for supplying this pre l iminary estimate. 



11 12 13 
Total 
Inter 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Agr icu l tu re etc. 
Fuels, etc. 
Food, tobacco, d r i n k 
Tex t i l e & c lo th ing 
W o o d & paper 
Chemicals, clay, etc. 
Meta l , eng., vehicle 
Elect., gas, water 
Construct ion 
Trade m a r g i n 
Services 
Government 
Ar t i f i c i a l & rent 

T o t a l inter 
T o t a l impor t s 

Indirect taxes 
Less subsidies 
Wages & pensions 
Profits & dep. 

T o t a l 

123,368 186,110 799 402 

. 1,273 122 398 39 47 2,353 

33,863 39,085 2,496 6 426 

500 18,162 377 417 500 
12 374 543 12,524 496 

16,212 , 480 3,616 1,087 1,436 7,024 
1,152 753 2,365 1,080 943 2,208 

4,745 37 632 572 498 

38 i 
12,880 352 1,889 706 205 533 
11,126 550 2,324 

80 5,4i8 45,422 16,732 9,377 26,866 

205,200 8,105 281,583 40,676 25,889 40,821 

12,629 1,370 49,3i8 40,560 12,763 68,967 

12,925 449 871 092 151 253 

5, J 97 

2,415 
' 8 9 4 
'• 7 

753 
451 

2,862 
1 

65 

118 
292 

6,274 
1,276 

681 

214 
793 

16,019 

6,190 

571 
2,281 

15,448 
695 

9,276 
29,326 

7,378 
4,500 

1,090 

690 
1,829 
1,925 
2,199 

1,248 
17,784 

12,667 19,819 

574 
301 
526 
262 

9,028 
3,348 
1,890 
9,923 
7,330 
5,138 

39,144 
179 

n , 5 7 3 

1,501 
917 

2,451 
490 

1,827 
1,541 
1,485 

935 
3,805 

540 
20,904 

184 
3,539 

345 
9,785 

14,001 

27,441 
1,845 

. 16,788 
60,183 

5,000 
1,500 

17,992 
78,851 
21,932 
38,991 
74,807 
16,940 
54,748 
42,687 
48,624 

157,762 
5,363 

171,874 

- 9 , 3 7 6 
21,088 

183,341 
9,803 

14,745 

—22,062 
49,436 
23,359 

3 i ,534 
11,725 

20,501 
6,628 

22,827 
19,730 

12,579 
2,459 

156 

12,327 
14,777 

25,732 
74,877 

7,030 

33,094 
11,927 

88,332 
27,156 

811 

74,052 
n , 5 4 i 

46,584 
2,836 

89,216 
26,209 

40,122 136,888 1,041,727 
4,799 35,077 358,96o 

16,771 16,226 

69,878 
44,000 

190,479 
81,426 

1,561 

80,630 

30,383 87,679 
- 2 , 5 5 0 -33 ,988 

615,649 
39,500 462,699 

721,596 
H 3 , 5 0 3 

141,637 
-13,260 

425,807 34,472 382,505 124,587 65,932 152,538 42,298 152,660 201,892 180,069 403,556 127,112 239,298 2,532,726 

Personal 
Exp. 

Stocks + Gross 
Apparent Fixed 

Total Government Surplus/ K For- Total 
Exports Deficit mation Output 

49,900 
5,696 

172,618 
53,444 
12,658 
15,112 
25,308 
33,028 

125,611 
146,195 

I3,H5 
68,911 

52,887 
9,953 

125,815 
46,057 
10,040 
58,015 

50 
37,030 

100 
54,676 
2,377 

14,491 

626 

15,623 

39,523 
106,257 

9,459 
831 

5,221 
2,169 
2,066 
3,335 

2,137 

- 2 3 

-15,248 

7,779 

985 
2,177 
1,269 

25,717 
143,582 

5,757 
5,400 

- 7 3 0 

411,491 
12,164 

1,330 
—12,262 

10,519 
75,349 

162,029 
1,301 

5,500 

9,947 
21,780 

1,282 

-16 ,333 

185,936 
60,970 

425,807 
34,472 

382,505 
124,587 
65,932 

152,538 
42,298 

152,660 
201,892 
180,009 
403,556 
127,112 
239,298 

2,532,726 
568,678 

5,492 237,420 
- 5 9 , 5 i o 
626,168 
527,215 

963,476 498,591 168,830 16,676 252,398 4,432,697 



I I I . Impact Multipliers 
I n this section w e der ive i m p a c t mu l t i p l i e r s b o t h at the sectoral and aggregate 

levels. F i r sdy , w e present def ini t ions o f the mu l t i p l i e r s f o r (a) i n c o m e at factor 
cost, (b) i n c o m e at m a r k e t prices and (c) personal disposable i ncome . T h e estimates 
cor responding t o these f o l l o w . W e der ive e x p l i c i d y o n l y the d e f i n i t i o n fo r i n c o m e 
at factor cost. For the de r iva t i on o f i n c o m e at m a r k e t prices and personal disposable 
i n c o m e the interested reader is referred t o [ i ] . 

(a) National Income at Factor Cost 

I n c o m e at factor cost Y, is defined as 

Y, = IJ(WJ+PJ) = ZjijYJ+ UTTJYJ+ SJ) (3.1) 

w h e r e Sj represents the subsidies t o i n d u s t r y j . W e treat these subsidies as b e i n g 
constant. ir} is the m a r g i n a l p r o f i t coefficient o f i ndus t ry j and f r o m (1.13) is 
defined as 

TT, = [ I - ( I + tj){ltatj+ a mJ)-ij] (3.2) 

Thus 

AY, = Uij+nj)AYj = 1 ^ (3.3) 

Since the effect o f an add i t iona l u n i t o f g o v e r n m e n t expendi ture i n i ndus t ry i o n 
the o u t p u t o f indus t ry^ ' is g i v e n b y the ( ; , i ) th e lement o f the inverse m a t r i x , i.e., 
A Yj = L , ( J G j - — A G i = 1 w h e r e L = (I—A)-1 and G is g o v e r n m e n t expendi ture . 

Thus 

AY, = ZjfjLjiAGt wherefj = (ij+vj). (3-4) 

T h e sectoral m u l t i p l i e r f o r an increase i n g o v e r n m e n t expendi ture di rected at 
sector i is g i v e n b y (3.4). T h e aggregate m u l t i p l i e r is the w e i g h t e d s u m o f these. 
T h u s i f gi is the p r o p o r t i o n o f g o v e r n m e n t expenditures o n indus t ry i the increase 
i n i n c o m e is 

4y/ = w ^ G (3.5) 

Thi s is the aggregate effect. 

(b) National Income at Market Prices 
F o l l o w i n g a procedure s imi lar to the above w e ob ta in sectoral and aggregate 

mul t ip l i e r s . 

AYm = ijtnJLJlAGl (3-6) 

AYm^m]mjLJi)giAG (3.7) 

wherem,- = [fj+tJ(CiatJ+amJ)+a1tc(^t+^ m){{i-tw)ij+b{i~t,)nj}] (3.8) 



(c) National Income as Disposable Personal Income -

A g a i n w e ob t a in ' • > 

^ r - ^ M G , . (3.9) 

AY^^jdjLj^iAG \ (3.10) 

w h e r e </, = [(i-tw)ij+(i-tn)bnj]. (3.11) 

Before presenting the results w e m u s t d is t inguish be tween the i m p a c t and t o t a l 
effects o f changes i n exogenous expenditures. Ear l ier w e stated that a c o n s u m p t i o n 
f u n c t i o n o f the pe rmanen t i n c o m e t y p e using a K o y c k t ransformat ion is be ing 
used i n this s tudy. T h i s yields a different m a r g i n a l p ropens i ty t o consume i n the 
shor t r u n than the l o n g r u n . T h i s is due t o the lagged c o n s u m p t i o n t e r m . Here w e 
are us ing the short r u n estimate o n l y and this is w h y w e refer to the mu l t i p l i e r s 
as b e i n g i m p a c t mu l t i p l i e r s . T h a t is t hey estimate the effects w h i c h m a y be 
expected t o w o r k the i r w a y t h r o u g h the e c o n o m y w i t h i n one year. U s i n g a value 
o f the m a r g i n a l p ropens i ty t o consume o f 0-9 increases the aggregate mu l t i p l i e r s 
b y about 15 per cent ; b u t as the m o d e l is n o t considered v e r y suited t o longer 
r u n analyses this was n o t pursued. 

I n T a b l e 4 is presented the estimated i m p a c t mu l t i p l i e r s at sectoral and 
aggregate levels f o r the three def ini t ions o f na t iona l i ncome . 

T A B L E 4: Multipliers due to a unit change in government expenditure 

Government 
Industry Y* • Yd Ym 

expenditure 
weights 

I Agr icu l tu re etc. 1-00 0-56 I - I 3 0-004 
2 Fuels etc. 1-07 0-69 1-20 — 
3 Food, d r ink , tobacco o-86 0-55 0'98 — 
4 Text i l e and c lo th ing 0-68 o-$i 0-77 — 
5 W o o d and paper 0-85 0-63 0-95 —, 
6 Chemicals, clay o-ss 0-37 0-62 — 
7 Meta l , eng., vehicles 1-07 0-71 i - l 8 — 
8 Elect., gas, water 0-50 0-37 o-6i — 
9 Construct ion 0-92 0-71 • 1-03 0-086 

10 Trade marg in 1-04 0-74 1-25 — 
11 Services l-o8 o-8o 1-23 0-244 
12 Government 1-17 0-95 1-31 0-656 
13 Ar t i f i c i a l & rent 0-69 0-46 0-90 — 

Aggregate Impact Multipliers I'll 0-88 1-25 



Some commen t s are i n order . T h e table is interest ing f o r t w o reasons. Fi rs t ly , 
there is a considerable va r i a t i on i n the sectoral mu l t i p l i e r s and thus i t is o f • 
impor t ance w h e r e the exogenous expenditures are i n i t i a t ed i f w e are concerned 
w i t h generat ing i ncome . I f this is o u r object ive then sectors ( i ) , (2), (7), (10), (11) 
and (12) seem t o be p r i m e candidates, t h o u g h f o r o ther reasons n o t a l l sectors 
w o u l d be considered equal ly desirable. 

T h e second interest ing result is tha t the mu l t i p l i e r s are o f such a smal l m a g n i t u d e / 
— i n m a n y cases less than u n i t y . B u t there is n o reason w h y this cannot h o l d i n an 
open e c o n o m y . I t is o f interest t o note also tha t the sectors w i t h the smallest 
mul t ip l i e r s— (4 ) , (6) and (8)—have a considerably h ighe r i m p o r t conten t than the 
o ther sectors (see r o w 14 o f Tab le 3). B u t this is n o m o r e than w e w o u l d expect. 

T h e size o f the aggregate mu l t i p l i e r s w i l l be d i sappo in t ing to proponents o f 
aggregate demand theo ry i n tha t the magni tudes ob ta ined are smaller than is 
c o m m o n l y assumed. Indeed i t is p r o b a b l y t rue to say tha t m a n y economists 
consider aggregate mu l t i p l i e r s as h i g h as t w o t o be realistic estimates, as this is 
the m a g n i t u d e of ten ob ta ined f r o m ove r s imp l i f i ed models w h i c h have as a 
consequence v e r y f e w leakages. I n the l i g h t o f the smal l estimates f o u n d here i t 
seems w o r t h w h i l e t o examine the estimates ob ta ined i n o ther studies w h i c h 
a t t empt to analyse the same prob lems as those examined i n this paper. 

I V . Comparison with Other Studies 
O f mos t i m m e d i a t e interest are the results ob ta ined b y M o r i s h i m a & Nosse 

using this m o d e l . T h e y obta ined aggregate i m p a c t values be tween 1-04 and 1*47 
f o r the U n i t e d K i n g d o m — u s i n g 1954 data. G i v e n the l o w e r p ropens i ty t o i m p o r t 
o f the U K e c o n o m y the results a r r ived at i n this s tudy are o f the size w h i c h w o u l d 
have been expected a priori. 

Hansen [3] estimated mul t i p l i e r s f o r seven O E C D countr ies i n the f o l l o w i n g 
w a y . U s i n g a static aggregated m o d e l he starts f r o m the standard na t iona l i n c o m e 
identi t ies 

Y=C+I+G dY = dl+dC+dG 

C = a [ Y - T]+j8 Thus dC = adY-adT • 

T= tY+y dT^tdY+Ydt 

where the tax revenue changes are made u p o f b o t h au tomat i c and discret ionary 
components . T h e above equations y i e l d 

^=T-^Iij-W+^-aYdt] 



W e can n o w fo rmu la t e the effect o f a discret ionary budge t change o n the level 
o f i n c o m e as the difference be tween the actual i n c o m e change and the change 
w h i c h wouldhxve occur red w i t h no g o v e r n m e n t ac t ion. These discret ionary effects 

can then be defined as: dY— i r • dl. U s i n g this k i n d o f f r a m e w o r k Hansen 

bui lds a m o r e realistic m o d e l i n c o r p o r a t i n g direct and ind i rec t taxes, a fo re ign 
t r a d i n g sector, etc. H i s estimates o f discret ionary changes i n g o v e r n m e n t expend i 
ture o n purchases o f g o o d and services fo r the seven countries are g i v e n i n Tab le 5. 

T A B L E 5: Multipliers for discretionary changes in government expenditures on GNP 
at market prices 

B e l g i u m 1-42 
France 1*94 
Germany 1-67 
I ta ly 1-89 
Sweden 1-44 
U K 1-56 
U S 2-12 

These are a l l h igher than the estimates f o r I re land a r r ived at i n this paper. B u t 
g i v e n tha t the economies examined b y Hansen have i n general m u c h l o w e r 
leakages, the m u l t i p l i e r va lue o f 1-25 f o r i n c o m e at m a r k e t prices estimated f o r 
I re land is i n l ine w i t h w h a t m i g h t be expected. 

Goldberger [ 4 ] , us ing the K l e i n - G o l d b e r g e r econometr ic m o d e l o f the U S 
e c o n o m y , estimated an i m p a c t m u l t i p l i e r o f i "57where tax yields are he ld constant, 
and a va lue s l igh t ly l o w e r w h e n tax yields are made endogenous. I t should be 
p o i n t e d o u t tha t i n a m o d e l o f this sort w h i c h takes exp l i c i t account o f lags the 
" f u l l " m u l t i p l i e r effects w i l l be greater than those suggested b y the impac t values 
as i t w i l l take m o r e than one year f o r the i n i t i a l s t imulus to w o r k its w a y t h r o u g h 
the e c o n o m y . 

I t is n o t b e i n g proposed i n this section that str ict comparisons o f results f o r 
different economies is a v a l i d procedure. C lea r ly w e expect, different magni tudes 
f o r economies w i t h different structures, pa r t i cu la r ly w h e n the same f o r m o f 
analysis is n o t be ing used f o r each. T h e m a i n purpose i n stating these results is t o 
p o i n t o u t tha t i m p a c t mu l t i p l i e r s can i n general be expected to l ie be tween one 
and t w o and tha t con t r a ry t o conven t iona l beliefs values i n the n e i g h b o u r h o o d o f 
one are reasonable estimates f o r economies w i t h h i g h leakages. 

V . Tax Reductions and the Level of Income 
I n the previous section w e w e r e concerned . o n l y w i t h e x a m i n i n g the effects o f 

a change i n exogenous d e m a n d — i n the f o r m o f g o v e r n m e n t expend i tu re—on 
na t iona l i n c o m e at sectoral and aggregate levels. H o w e v e r , w e can equal ly w e l l 



affect i n c o m e levels b y chang ing the value o f any o f the parameters under o u r 
Q cont ro l—speci f ica l ly the various tax rates. Consider again equations (1.17) and 

(1.18) 

Ct]= < J 1 ( i - r w ) j 3 j L y + < J 1 i ( i - O ^ [ i - ( i + 0 ) ( U ; + < J m ; ) - l ; ] (1.17) 

Ft = a1b{i-t.)pltjSj+ptSe+Gl+Il+Et+Dt (1.18) 

and f r o m A p p e n d i x I I w e have 

I t is clear tha t a r e d u c t i o n i n the var ious tax rates w i l l affect the leve l o f o u t p u t 
i n the e c o n o m y . Changes i n any o f these rates w i l l increase the value o f the 
c o n s u m p t i o n coefficients C<; and the consequent intersectoral effects w i l l be 
s t ronger f o r any g i v e n change i n final demand . Fur ther , changes i n the rate o f 
p r o f i t t ax and c o n s u m p t i o n taxes w i l l affect the e q u i l i b r i u m level o f i n c o m e since 
these w i l l cause the vec tor o f " c o n t r o l " variables to shift upwards . 

T h e r e are var ious exper iments w e can car ry o u t at this stage i n the f o r m o f 
s imulat ions . I t w o u l d be interest ing f o r example t o estimate the m a c r o effects 
o f changes i n the value added tax rates. U n f o r t u n a t e l y o u r m o d e l is n o t sufficiently 
disaggregated f o r this purpose, and bias w i l l be i n t r o d u c e d i f w e expe r imen t w i t h 
changes i n average ind i r ec t taxes. So w e conf ine ourselves t o e x a m i n i n g the 
effects o f a change i n the rate o f t ax o n earned i ncome . 

Assume then tha t the g o v e r n m e n t decides t o c u t the standard i n c o m e tax rate 
b y 5p i n the p o u n d i n an effort t o increase i ncome . W e also assume tha t the 
g o v e r n m e n t can m a i n t a i n its level o f expenditures even t h o u g h i t m a y suffer a 
loss i n revenue, and fu r the r tha t ind iv idua l s are n o t affected i n the i r wi l l ingness 
to w o r k b y this t ax cut . T h i s lat ter assumption o f an i n f i n i t e l y elastic supp ly o f 
l abour schedule is a standard one i n i n p u t - o u t p u t analysis and is one w h i c h w e 
have l i t t l e evidence to d isprove at this stage [8], [9]. 

H e r e w e are chang ing o n l y the t ax rate o n e m p l o y m e n t i n c o m e — t h a t is i n 
effect the rate a p p l y i n g to Schedule E — a n d not the general i n c o m e tax rate 
a p p l y i n g to a l l schedules. Ear l ier w e p o i n t e d o u t tha t the effective rate under 
Schedule E i n 1968/69 was 10 per cent—because w e mus t a l l o w f o r exempt ions , 
reduct ions, earned i n c o m e allowances, etc., before a r r i v i n g at taxable i ncome . 
A s s u m i n g the 1968/69 rate was cu t f r o m 35p t o 30p i n the p o u n d w e find a 
n e w effective rate o f 8-7 per cent.* 

U s i n g this f igure w e can calculate a n e w set o f g o v e r n m e n t expendi ture 
mu l t i p l i e r s . These are g i v e n i n Tab le 6. T h e percentage increase i n the i r value is 
i n parentheses beneath each. As expected, the increase i n the m u l t i p l i e r f o r 
disposable i n c o m e exceeds the others b y a considerable a m o u n t . 

*This estimate is obtained b y assuming deductions do no t change for small changes i n income. 



H o w e v e r , w e ; m u s t n o t in te rpre t this result t o say tha t na t iona l i n c o m e w i l l 
rise b y exact ly those percentages. 

T A B L E 6: Government expenditure multipliers with an effective income tax rate of 8-J per cent 

Yf < . . >
 Y

d ' 

Aggregate values. i * U 7 0-895 • 1-260 

Percentage change. (+•003) ( + •016) • ( + -004) 

T h e e q u i l i b r i u m level o f i n c o m e is de te rmined b y (1.20). Thus i f w e cut 

• • •• ' y = [x-AyiF+H] (1.20) 

the i n c o m e tax rate and w i s h t o examine the effect o n i n c o m e then the m u l t i p l i e r 
w e mus t examine is tha t w h i c h uses we igh t s (kt) cor responding to the to ta l vec tor 
o f exogenous demands and n o t j u s t one c o m p o n e n t o f i t ( gove rnmen t expend i 
ture) . T h u s a n e w set o f we igh t s was d r a w n up and a cor responding set o f aggre
gate mu l t i p l i e r s was ob ta ined using the t w o rates. T h e percentage changes i n these 
mu l t i p l i e r s are g i v e n i n Tab le 7. 

T A B L E 7: Percentage change in multipliers for total exogenous expenditures with an effective 
income tax rate of 8-J per cent 

Y, Yd Ym 

Percentage change. (+ -003) (+-014) (+-004) 

F r o m the table w e see tha t disposable i n c o m e w i l l rise b y about 1-4 per cent. 
B u t the effects o n i n c o m e at m a r k e t prices and factor cost ( w h a t w e m i g h t t e r m 
the o u t p u t effect) is less than h a l f o f one per cent. T h i s is a rather d i sappoin t ing 
result f r o m the p o l i c y maker 's v i e w p o i n t . 

V I . Conclusion 
T h i s paper has been an a t t empt t o examine cer ta in aspects o f fiscal p o l i c y i n 

the I r i sh e c o n o m y . W e p o i n t e d o u t i n i t i a l l y tha t a disaggregated m o d e l is prefer
able f o r this purpose. T h e f r a m e w o r k used here was that developed b y M o r i s h i m a 
and Nosse. T h i s has the advantage o f t a k i n g account o f secondary m u l t i p l i e r 
effects (via consumpt ion ) w h i c h is n o t always the case i n i n p u t - o u t p u t studies. 

F i r s t ly , w e calculated a set o f g o v e r n m e n t expendi ture i m p a c t mu l t i p l i e r s . W e 
f o u n d a considerable difference be tween the sectoral values and thus conc luded 



that i f i n c o m e generat ion is an object ive then i t is i m p o r t a n t w h e r e exogenous 
expenditures are in i t i a t ed . T h e aggregate m u l t i p l i e r was es t imated. to be i n the 
n e i g h b o u r h o o d o f u n i t y — d e p e n d i n g o n w h i c h d e f i n i t i o n o f na t iona l i n c o m e is 
used. H a v i n g c o m p a r e d this w i t h results ob ta ined f r o m o ther studies i t was 
considered tha t the estimates were i n l ine w i t h w h a t w o u l d be expected a priori 
g i v e n the h i g h leakages i n the e c o n o m y . 

T h e final section o f the paper dealt w i t h a hypothesised cu t i n the rate o f tax 
o n earned income . T h e o u t p u t effect o f this was d i sappo in t ing ly l o w . 

T h e general conclus ion then tha t can be d r a w n f r o m this s tudy is tha t fiscal 
policies o f the k inds examined here are o f l i m i t e d efficiency. B u t g i v e n the 
structure o f the e c o n o m y this should p r o b a b l y n o t be t o o surpris ing. 

University of Western Ontario. 
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