M Loe ! s A. o . R IRE
A Note on the Eﬁect of Income Growth and Changes in
the Tax Rate on Consumptzon dnd Savmg Ratios.*

L L K L N B bt e o

BRENDAN R. DOWLING _

- - . . . 1y
s e [T I S VI B S U N S S AP 1

RIS SRR O AN TRV ST . PR

the tax rate affect the observed ratio of savings or consumption to’ persoial

disposable i income. This is because of the lag in tax payments—which are
assessed on last year’s income.! The difference between taxes paid and liability
for tax is included in savings. If consumption and saving decisions by individuals
in any year are based on their iricome in that year less:the tax liability. payableithe.
following .year,-actual saving will vary according; t6 changes in income and taxi
rates. Of course, if individuals ignore. future;liabilities for tax and’ base ‘their.
decisions solely on current income less current taxes paid, then no- bias- arises;
because of lagged tax payments.

«In order to show the direction of the bias between observed and actual savings
ratios we have set out a simple model of consumption behaviour. We start with
a basic national income identity:
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THE purpose of this note is to-suggest that i income growth and ‘changes-in

where C is consumption, S savings and T taxes paid and Y is personal income
with ¢ being a time subscript. . - oo o

*The note was written while the author spent Summer, 1972, in the Economic and Social
Research Institute. Financial assistance from the Yale Council on European Studies is also gratefully
acknowledged. Many helpful comments on an carlier version were received from K. A. Kennedy,
B. M. Walsh and D. McAleese of the Economic & Social Resedrch Institute, Dublm The author
a.lone is responsible for.1 remaining errors, omissions, ctc.

. In fact the lag is sorhewhat more complex. Sée L. K. Lennon: “The Flexibility of Irish Taxes‘
on Incomc * Ireland, Some Problems of a,Developing Economy (ed. A. A. Tait and J. A. Bristow),
Dublin 1972. We are only dealing in thJS note with direct taxes on mcomc, more partxcu]arly,
taxes on personal income. The effect of consumption taXes on savings is not dlscussed since therc
are no lags between liability and collection. *
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2 _ ECONOMIC AND SOTIAL REVIEW

If we assume that consumption is a constant fractlon a, of personal income
after allowing for tax liabilities on this mcbme Thus:
’°, \A P 'Wi' | \{‘C' —_-‘. .;l , J“- :
< < ‘I‘.r,_ - t = 'a_Yl“. g - L '." o - (2)
where Y ¢is current personal income less tax liability. If the applicable tax rate
is 7 we can define Y¢ as: :
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income earned in time t—T_. Thus:

: l :
" However the tax paid in time ¢ is based Tln the tax rates in force and personal

f T, = t—1 ; (4)

i

where 7 is the tax rate in 1rorce in the previous period. - .
- Inserting 2, 3 and 4 mtci 1 yields: : :

.
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In the Irish National Accounts personal dlsposablc income is defined as current
income less tax actually paid. In our model this is Y, —7 tY,_. Suppose further

that 'Y, =Y, ,(1+r) where ris the grov&th rate »of personal income. Thus we

can rewrite § as follows:| ’ : v "
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The observed national income ratio of personal savings, S, to personal disposable

ihcome, Y,— 7 T Y. thus becomes
I
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Because of our deﬁnmon of consumption abovc it is clear that the true savings.
ratio, i.c., the savings ratio, that would emerge. if tax liability was paid on a
current bams is 1—a. The observed ratid S* -differs from this depending on. the
values of 7, 7 and r. We have summ.ms’ed the effects in Table 1 where a I+ sxgn
indicates that the observed ratio is bla[sed upwards relative to the true ratio,
a — sign mdlcates a downward bias and 0 mdlcates both ratios are the same.
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TABLE 1: Biasin Observed Savings Ratio relative to True Ratio for Various Values of t,Tandr
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A query (2) 1nd1cates that the direction. of the bias is indeterminate.
: , | ‘

With a rise in the tax rate 7<7 the blas will be.upward ekcept perhaps 1f there
is declining income (i.e., r>0). Similarly rising income’ (r>0) tends to- blas the
ratio upwards, except perhaps if tax rates fall, 7> 7.~

An example of the possible magnitude of the bias requires certain assumptlons
about the desired savings ratio. Let us suppose that it is 10 per cent so that a
becomes 0-g0. Assume that income is growing at 10 per cent per annum, a fiot
unreasonable figure since we are dealing in nominal-values, and that.the tax fate
rises from -05 to 055 which is about the order of magnitude of observed tax rate
changes since 1947. This means that the calculated savings ratio on the basis of
the National Accounts definition of disposable income will be 109 per cent
instead of 10-0 per cent an error of 9 per cent.

i Suppose we definc the ratio of tax pata’ to personal income in time ¢, say T* as

¢ - . . . .
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T* = ’1; — T Yt-_fl. - ;‘ B ;o .,..
' Y, Y, 14r . , - (8)
then we can see that (7) becomes '
e oo S* = l_aM . : A . (9)
| =T S

Thus S* is negatively related to T* since a rise in the ratio of taxes paid to personal
income tends to reduce $*. A fall in T* tends to increase S*. For unchanged tax
rates 7 = 7 changes in T* are due to changes in income. This negative relationship
between S* and T* may account for some part of the relauonshlp found between
the savings ratio and the ratio of direct taxes to personal income found in
Kennedy and Dowling.?

The fact that changes in income and tax rates tends to bias the observed savings

il

2. K. A. Kennedy and B. R. Dowling: “The Determjnants of Pcrsonal Savings in Ireland: An
Econometric Inquiry” Economic and Social Review, Oct., 1970, Vol. II, No. 1.



I
4 iy .;.ECONOMIC,ANDqsol:IAL:REVIEW. BYTRERE

ratio because  of.lags iin\tax$payments, depends cruaally on’ the . behavioural
assumptions made about consumpnon decrslons If no account is taken of future
liabilities for tax in makmg I'consumptlon declSlon then the dbserved savings ratio
is, in fact, the desired savings ratio; and notunmtended savings occur because of
difference between tax habrhtles and taxes paid. However, it would appear to be
more reasonable to-assume that people do attempt to také into account their
future liabilities for tax be’Fore they make eonsumptlon decisions.? Certainly this
would represent a more; l  rational behaviour pattern, and in the absence of
substantial contrary evidence an assurnption of rationality would appear justified.
Of course, if income growth was constant, and the tax rate unchanged, the

upward bias in the savings ratio would be constant. But fitting an empmcal
relationship hetwecmconsumptlon (dr savlhngs) and personal-disposable ‘incomie
as defined for national aécounts _purposes is likely to be more difficult in the

~presence of cyclical ﬂuctua!txons inl ihcome and' tax rate changes. Further, since the
introduction of PAYE infrosg it s likely Ithat: the tax paid in time ¢ depends to
some considerable extentlon. income earned:in time ¢;"and so for 'the’ post-war
iperiod: the' degree’ of blasl.caused by lagged tax’payments has probably altefed.

This again would tend to"make estlmatxon rof a consumptlon functlon over ‘the
.whole . post-war- period: more difficule. -] o4 e aue e e

+Tf the behavioural assumptrons in the consumption functron ate correct then thie

stab1llsat10n 'propérties of jthe'incoms tax system are not affected by the fact:that
“taxes.assessed in one yeatrare not collected until the folloWing year. However,

Tesponse to:tax reductxonsrmay dépendion individuals being.able toiborrow to
finance consumption if the advantages of/a fall in tax rate cannot beireaped out
of cirrentiincome due to the heavy accrued taxes that havé .to be paid, The
deflationary effects of a tax increase coul(l be offset if banks expand credit when
deposits are temporarily increased in antlclpatlon of future tax liabilities. It should
also be remembered that the tax rate defined in the model eatlier is not the rate
determined in the annual |budget, althougll it is almost certainly related to it. It is
possible that the tax rate, 7, would change over;time even if no,changes in the
statutory rates or tax allowances were hade. Thus, if the elasticity of income
taxes to personal income' is greater than 1, the actual tax rate will rise over time
as income grows. This will tend to increase the upward bias in the savings ratio
caused by the growth inlincome.
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‘3. Although ifthis regard ‘the Report of the[ Commission ‘on Income Taxatwn (Frrst Report)
Dublin, 1958, noted the difficulty in collu"ctmg income tax arrears ifi-some cases due to lack of

provision for future tax liabilities.” - o e ‘o

4. This is because current eonsumptlon in ourmodel depends on current income less estimated
liabilities for tax: Thus an increase in-cutrent tax rates, although not affecting revenues until the
follewing year, affects current consumption nmhedxately .o N





