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ABSTRACT 

Thls paper presents a simple model of aggregate demand in current 
market prices, in which public sector employment affects aggregate 
(and private) demand via the total output, the lump-sum taxes and 

the valuation of public sector production. Whlle the last effect is 
positive for aggregate demand, the other two effects are ambiguous a 
priori so that the total effect remains indeterminate. On the other 
hand, the relationshi'p between public sector employment and private 
output (and demand) is quite likely sensitive to and might depend 
inversely on the size of the public sector. Empirical results using 
data from 19 OECD countries over the period 1960 - 1987 indicate 
that there is practically no within-country relationship between 
public sector employment and private sector output over time, while 
there seems to be some, though weak, evidence in favour of the 
hypothesis that the effect of the public sector employment on 
private sector output depends inversely on the size of the publie 
sector across countries. 
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1 INTRODUCTION 

Recently, there has been numerous, though conflicting, empirical 
studies which have tried to i~olate the potential effect of the 
government size either on the total output or on the output gro~th 
(see e.g. Barro (1989), Diamond (1989), Landau (1983), Ram (1986), 
~ubinson (1977), Singh & Sahni (1984), (1986}). Typically, the total 
output (or the output growth) in these studies has been explained by 
government output, total investment, labour input and a bundle of 
other variables (or by the growth of the respective variables)ol 
Common to empirical research in this area has been to use the standard 
national accounts data. But, as has been pointed out by Carr (1989), 
the standard methodology fOr valuing government expenditures in a 
national income accounting framework may easily bias the researcher 
towards accepting the null hypothesis that increased government size 
will give rise to increased economic growth. This is basically because 
the national accounts data implicitly presumes that government output 
is produced with a constant returns to scale technology, that the 
whole government output can be classified as the final product and 
that the market value of the government output is equal to the 
national accounts value of the government output~ evaluated at its 
cost of production. 

Some of those controversial a'ssumptions have been relaxed in earlier 
studies~ The assumption of the linear technology in government output 
has been dealt in the seminal paper by Baumol (1967) and a number of 
subsequent studies (see e.g. Skolka (1977), Smith (1975), (1978), 
Spann (1977)). The possibility that governmental1y purchased 
commodities are publie goods, which enhance private productive capital 
has been considered by Grossman and Lucas (1974), while Aschauer 
{1989a}, (1989b) has analyzed the effect of publie capital expenditure 
on private investment and the rate of return on private capital. Reich 
(1986), in turn, has produced some empirical evidence on the role of 
government output as an intermediate product in private productiono 
Finally, Kormendi (1983) has touched upon the valuation problem of 
government goods by defining the concept of "government dissipation" 
simply as the difference between the resource cost of government 
output artd the corresponding market value.2 
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The purpose of this paper is also to deal with the question of how the 
size of the public sector affects the relationship between the public 
sector employment and the total output by not using the usual, SNA 
type, concept of output, but the total output in market values. We 
proceed by first presenting a simple model of aggregate demand 
expressed in current market prices in section 2. In this model public 
sector employment affects aggregate demand via three channels: (i) the 
tota 1 output effect, .( ii) the tax rate effect and (i ii) the va 1 uati on 
effect of public sector production. On the basis of this analysis we 
then carry out a couple of tests concerning the relationship between 
public sector employment and private output and explore how it relates 
to the size of the public sector measured in two slightly different 
ways in section 3. Finally, there is a brief concluding section. 

2 A SIMPLE MODEL OF PUBLIC SECTOR EMPLOYMENT, TOTAL OUTPUT AND 
AGGREGATE DEMAND 

This section presents a simple theoretical analysis, which describes 
the relationship between public sector employment and private output 
(and demand). The idea i s to modi fy and extend the standard 
(keynesian-type) models in three ways. First, we account for the 
possibility that public sector employment affects private production 
and marginal product of private labour. Second, we allow for the 
valuation of government'sector goods and services in the sense that 
their (unobservable) relative market price depends inversely on their 
size. Finally, and in the spirit of the so-called equilibrium approach 
to fiscal policy, we abstract from the financing issues of government 
goods and services. 

These ideas are captured by the following simple, aggregative model, 
which determines the total physical output, the employment, the real 
wage, the (average, lump-sum) tax rate and the aggregate demand 
expressed in constant market prices. The model .is presented in 
equations (1) - (4). 
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(1) y = F{l p,l g} + G(lg} 

(2) 1p + 19 = N(w/p) 

(3) w/p = F 1 (1 p' 1 g) 

(4 ) yd = D(y( 1-·r)) + zG{lg) 

where y denotes the total physical output of goods and services, F the 
private sector production function, G the pub1ic sector production 
function, 1p and 19 the corresponding 1abour inputs, N the aggregate 
1abour supp1y schedu1e, F1 = aF(.)/a1p the margina1 product of 1abour 
;n private sector, 0 the aggregate demand for private goods and 
services, y(l- T ) the private disposab1e rea1 income with the (average) 
1ump-sum taxes being T, and finally z denotes the (unobservable) 
re1ative market price of pub1ic sector goods and services. 

According to (1) private sector output ;s affected by both private and 
publ;c sector employment andthe production funct10n is assumed to be 
strict1y concave wit~ non-negative cross partial derivatives F12 :; 
a2F(. )/al pa1 g :; F21 :; a2F(. )/alga1 p ~ O. For simplicity, capital input 
is disregarded so that we get rid of capital depreciation as we11 (the 
effects of government capital stock is studied in Aschauer (1989a), 
(1989b)). 

Public sector output is assumed to depend on1y on publie sector 
employment with the positive, but decreasing marginal product so that 
GI = aG(lg)/al g > 0 and G" = a2G(lg)/al~ < O. The aggregate labour 
supply is assumed to be a nonnegative function of the real wage w/p so 
that Nl :; aN(w/p)/a(w/p) ~ O. Like in models of unbalanced growth, we 
assume t~at wages are equal in the two sectors so that the,equation 
(2) is the labour market clearing equation (see Baumol (1967)). The 
equation (3) indicates the private sector labour demand equation. 
Finally, the equation (4) qescribes aggregate real demand expressed in 
constant market prices (multiplying both sides by the price index one 
obtains the corresponding current market value concept). The real 
disposable income in (4) is defined by 
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(pF + pzG - wlg)/((pF + pzG)/y) = y(l - [(w/p)lg/(F + zG)]) = y(1 - T) 
where 

{5} T = {W/p}lg/{F + zG} 

According to (5) the lump~sum tax rate T - which is assumed to have no 
income effect on labour supply" - is equal to the average public sector 
resource (wage) costs so that public sector deficits are ruled out. 3 

It is assumed that 0 < 0' = aD{.}/a[y{I-T}] < 1. The price index p is 
in a sense the implicit price deflator of the total output. As forthe 
relative price index of government output, z, we assume that z :: 
z(G{.)) with z' = az(.}/aG{.} < 0 so the higher the government output, 
the lower its r~lative valuation, ceteri~ paribus. 4 What is remaining 
is the public sector employment which is assumed to be exogenously 
given. 

Using this model we turn to explore how a change in publie sector 
employment effects vi a vari o'us chamlel s aggregate real demand i n . 
constant market prices, which is not observable in the standard SNA 
framework~ The various channels of influence can be decomposed as 
follows 

where 

(7 ) 

dl/dl = -{l-N'F }{l-N'F }-l p 9 12 11 

(ii) dy/dl g = F2 + G' + F1(dl p/dl g) 

(iii) dT/dl g = (F + zG)-l{[(w/p} - T{F2 + G'MB(G))] -

TF1{dl p/dl g) + 19[d{w/p)/dl g]} 
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and where MB(G) = z(G) + ZI(G)G describes the marginal valuation of 
government sector goods and services which we assume to be decreas;ng, 
i.e. MB1(g) = 2z l (g) + Zll(g)g < O. The corresponding private demand 
effect of a change in publie sector employment which is observable in 
the standard SNA framework ;s dD(.)/dl g = dyd(.)/dl g - G1MB(G). 

The expression (7i) describes the equilibrium relationship between the 

changes in private and publie sector employment. Its denominator is 
positive so that its sign depends the sign of the numerator -(1 - N1F12). 
While it is ambiguous a priori, it is plausible that it is negative. 
In particular, a "small" sensitivity of labour supply with respect to 
the real wage and a "smallll complementarity between the private and 
pub 1 i c sector emp"l oyment . i n the producti on of pri vate output will gi ve 
rise to the negative numerator in (7i). In what follows we stick to 
that assumption so that under these circumstances an exogenous rise in 
the publie sector employment will - by increas;ng the real wage -
II crowd out ll the private demand for labour, which depends negatively 
on ~he real wage, and vice versa, if the publie sector employment 

falls. In this latter case the private demand for labour is "crowded 
i n" • 

According to the expression (6) the publie sector employment affects 
the (unobservable) aggregate real demand ;n constant market pr;ces via 
three channels: A change in the publie sector employment will have (I) 
the 1I 0utput effect ll (the term D1(1-T)(dy/dl g»), (II) the "tax effect ll 

(the term -D1Y(dT/dl g)) and (III) the II val uation effect ll of government 
sector goods and services produced by a change in government sector 
employment (the term G1MB(G»). While the II val uation effect ll is clearly 
positive, there are conflicting tendencies in the expressions (7ii) 
and (7ii;) for the lI output effect ll and the IItax effect ll respectively 
so thattheir signs remain indeterminate a priori. 

The reasons for the ambiguities in (7ii) and (7;ii) can be explained 
as follows: First, as for the "output effect", e.g. a rise in publie 
se~tor employment will directly increase the physical private and 
publie output on the one hand (the term F2 + G1 > 0 in (7ii», while 
on the other hand, the private employment will be "crowded out" due to 
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a rise of the real wage, which has the effect of indirectly decreasing 
the pri vate output (the term Fl (dl p/ dl g) ; n (7; i ) ). Thus the 1I 0utput 
effect" depends on the relat;ve s;ze of the direct and ;nd;rect 
effect. 5 Second, as for the iltax effect ", the (a verage 1 ump-sum) tax 
rate T will likely change because of the ba1anced budget reg;me (5). 
But there are some conflicting forces in operation. On the one hand, a 
rise in publie sector emp10yment 19 wi11 have a direct ambiguous 
effect on T, because.;t ;ncreases both the numerator and denom;nator 
of the expression (5) (the term (F + zG)-l[(w/p) - T{F2 + G'MB{G»] in 
(7ii;). On the other hand, the den-ominator decreases due to a fall in 
private sector emp1oyment, which tends to increase taxes {the term 
(F + zG)-1[-TFl(d1p/d1g)] > 0 in (7ii;}o An-d f;na11y, taxes a1so 
increase due to a rise in the common rea1 wage (the term 
19(d(w/p)/d1 g} > 0 in (7ii;». Hence, the "tax effectil remains 
ambiguous a priori, whi1e it is very 1ikely t~at dT/dl g is positive so 
that the "tax effect" is very 1ikely negative in the expression (6), 
which describes the equilibrium re1ationship between the aggregate 
rea1 demand (in constant market prices) and the pub1ic sector 
emp10yment. 

A1though the equilibrium re1ationshipbetween the aggregate real 
demand (in constant prices) and the pub1ic sector emp10yment is a 
priori ambiguous, one may ask: What happens to this relationship, when 
the publie sector employment gets larger and 1arger? Since the 
valuat;on of government sector goods and serv;ces ;s positive, but 
decreasing, the margina1 valuation of government sector goods and 
services gets lower, when the pUb1ic sector emp10yment gets higher, 
ceteris paribus. If a1so the private margina1 product of publie sector 
employment becomes sma11er when public sector employment gets higher, 
then F2 tends to be small when the publie sector emp10yment is high, 
ceter;s paribus. What this imp1ies for the relationship between dyd 
and dl g can be seen by 100king at the expressions (6) and (7i - iv): 
the il va 1 uati on effect" gets sma 11 er, the "output effect II and the' IItax· 
effectil are more likely negative. And analogous considerations suggest 
that in an economy with low public sector employment, the relationship 
between dyd and dl g is more likely positive. What is the relationship 
between changes in 19 and changes in the size of the publie sector 
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measured by 19/(l p + 19}? Differentiating this expression with respect 

to 1 9 gi ves 

which is positive under the ear1ier made assumptions. Hence, a change 
in pub1ic sector emp10yment is positive1y re1ated to change in the 

size of the pub1ic sector measured by 19/{lp + 19}. Thus, we 

hypothesize that the re1ationship between the public sector emp10yment 
and the aggregate rea1 demand (in constant prices) depend inverse1y on 
the size of the pub1ic sector; more specifica11y, public sector 

employment and the aggregate rea1 demand tend to be positive1y related 
in countries with a "smallil public sector, whiie negatively related, 

when the pub1ic sector is a1ready very large! Next we turn to look at 
how these hypotheses could be empirica11y evaluated. 

3 SOME PRELIMINARY EMPIRICAL EVIDENCE 

Unfortunately we cannot eva1uate the hypotheses directly due to the 
1ack of data on aggregate real demand and output in market value 

prices. Fortunate1y, however, there exists data on private sector 
output and these data can be used to get some rough estimate of the 

sign and magnitude of the effect of an increase in government size. 

As pointed out, our test has to be based on two observab1e variab1es: 

public sector emp10yment and private sector output (or private sector 

demand). We used the data from 19 OECD countries. Predominantly the 
data cover the period 1960 - 1987 with some minor exceptions. 6 The 
fol1owing exercises were carried out with these data: (1) coefficients 
of corre1ation were computed between ~loglg and ~logD, (2) a simple 

VAR mode1 was estimated in terms of ~logD; the exp1anatory variables 

were ~logD_1· and ~loglg,_1 and fina11y, (3) the ~pearman rank 
corre1ation coefficients were computed between the government size 
variab1e and the correlation coefficient, on the one hand, and between 

-the government size variable and the t-ratios for ~loglg,_1 from the 
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simple VAR model, on the other hand. In order to check the robu~tness 
of results a bit, we used the values of publie consumption relative to 
GDP at current SNA prices, or alternatively the values of publie 
sector production - both denoted by G/Y - and the share of publie 
sector employment from total employment - denoted by 19/(lp + 19) - as 
alternative measures of the size of the publie sector. 

The results from the.above-mentioned exercises (1) - (3) are presented 
in Table 1. The following features of results merit attention: First, 
the coefficients of correlation are generally positive, but only one 
of them is significantly different from zero. Second, a similar type 
of result applies to the t-ratios from a simple VAR model; 
approximately"half of them are positive~ but not a single one exceeds 
the 5 per cent significance levelo On the basis of these results, one 
is tempted to conclude that the within-country relationship between 
the publie sector employment and the private sector output variables 
over time is very weak at its best. Finally, an interesting question 
is whether the size of the publie sector - measured alternatively in 
terms of G/Y and 19/(lp + 19} - matters for the relationship across 
countries? The Spearman rank correlation coefficients tend to give 
some, though rather weak, evidence in favour of the inverse 
relationship between the size of the publie sector and the effects of 
publie sector employment on the private sector output; the Spearman 
rank correlation coefficients are negative in all except one case, 
while mostly rather low. In fact, the five percent critical value is 
exceeded in only two cases. From that point of view, however, the data 
set may not be very informative mainly because the OECD countries are 
fairly similar in terms of the size of the publie sector. 
Unfortunately there is very little if any data from other countries 
concerning publie sector employment. 



TABLE 1 Evidence on Relationship between Public Sector Employment and Private Sector Output 

-------------------------------------------------------------------------------------------------------------------------
G/Y 19/(lp+l g) C'orre 1 at i on t-rati 0 for G/Y 19/(lp+lg} Correlation t-ratio for 

between ~loglg,_l between ~loglg,_l 
~ logO and. ~10g0 and 

Country ~loglg ~loglg 
-------------------------------------------------------------------------------------------------------------------------
Australia 0.163 0.256 0.176 0.348 0.100 0.256 0.196 0.533 
Austria 0.166 0.172 0.300 -0.007 0.122 0.172 0.333 0.063 
Bel gium 0.152 0.160 0.168 0.108 0.122 0.160 0.207 0.006 
Canada 0.182 0.183 -0.257 -0.118 0.148 0.183 -0.3'15 -0.438 
Oenmark 0.233 0.247 -0.211 -0.319 0.210 0.238 -0.167 -0.192 
Finland 0.163 0.142 0.021 0.768 0.120 0.142 -0.002 0.637 
France 0.165 0.138 -0.240 -1.091 0.147 0.138 -0.275 -1.D36 
Germany 0.177 0.129 0.221 0.164 0.102 0.129 0.291 0.325 
Italy 0.139 0.125 0.141 0.241 0.105 0.129 0.05.5 -0.078 
Japan 0.094 0.064 0.040 -0.110 0.081 0.064 0.047 -0.213 
Netherl ands 0.159 0.137 0.114 0.256 0.129 0.144 0.257 0.081 
New Zeeland 0.131 0.177 -0.045 0.505 
Norway 0.178 0.192 0.069 -0.148 0.135 0.203 0.070 -1.'045 
Portuga1 0.136 0.086 0.150 0.530 0.081 0.074 0.119 0.536 
Spain 0.109 0.102 0.098 0.221 0.088 0.102 0.104 0.327 
Sweden 0.231 . 0.243 0.261 -0.117 0.177 0.251 0.256 -0.088 
Swi tzerl and 0.111 0.079 0.706 0.379 
United Kingdom 0.192 0.193 0.003 1.144 0.120 0.196 0.252 1.127 
USA 0.179 0.172 0.144 -0.210 0.122 0.172 0.192 -0.180 

Spearman rank corre1ation 
-.161 (25.8) -.434 coefficient for G/Y: (2.0) -.161 (26.5) .136 (69.5) 

for 19/{lp + 19}, -.193 (21.6) -.219 (17.0) -.573 ( 0.4) -.140 (28.6) 
-------------------------------------------------------------------------------------------------------------------------
The numbers inside parentheses are marginal (percentage) significance levels. The first four columns correspond to the 
public consumption data, while the other four columns correspond to the public sector (i.e. produce~s of public sector 
services) production data. 

1-' 
01 
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4 A BRIEF CONCLUSION 

This paper has presented a simp1e mode1 of aggregate demand in current 
market prices, in which publie sector emp10yment affects aggregate 
(and private) demand via the total output, the lump-sum taxes and the 
va1uation of the publie sector goods and services. While the last 
effect is positive for the aggregate demand, the other two effects are 
ambiguous a priori so that the total effect remains indeterminate. On 
the other hand with a positive, but decreasing marginal valuation af 

government production and with a positive, but decreasing margina1 
private productivity of 19 it is 1ike1y that the re1ationship between 
the publie sector emp10yment and the aggregate rea1 demand is inverse; 
it tends to be positive (negative) with a "smal1" (~large") publie 
sector measured by 19/(lp + 19). 

Empirica1 resu1ts using data from 19 OECD countries over the period 
1960 - 1987 indicate that there is practica1ly no within-country 
re1ationship between publie sector emp10yment and private sector 
output over time., while there seems to be some weak evidence in favour 
of the hypothesis that the effect of the publie sector emp10yment on 
the private sector output depends inversely on the size of the publie 
sector across countries. 
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FOOTNOTES 

1 There exists an eve~ larger literature, which deals with a 
"reverse causation" issue; what explains the size (and structure) 
of government sector over time and across countries? For a 
collection of some recent empirical research in this field, see 
Lybeck and Henrekson (1988). 

2 It should be noticed that the System of National Accounts data are 
also used e.g. in testing for the hypothesis that there is a 
direct substitution between the public and private consumption. 
See e.g. Aschauer (1985) and Olekalns (1989) for details. 

3 This is compatible with the so-ca1led equilibrium approach ta 
fisca1 po1icy, according to which the 1ump-sum financial po1icies 
are - to a first approximation - irrelevant to private sector 
outcomes. This hypothesis of an equiva1ance between tax and debt 
finance of a particular time sequence of government spending has 
been subject to a lot af empirica1 testing with somewhat mixed 
resu1ts (see e.g. Bernheim (1987) on the one hand and Evans (1987) 
on the other hand). 

4 Assuming z = z(G/Y) with Zl < 0 wou1d complicate the ana1ysis with 
no qua1itative difference, whi1e the assumptions z = 1 and F2 = 
Gil = 0 wou1d 1ead to the standard framework. 

5 Hence, the resu1ts obtained by using the SNA data, according to 
which a rise in the size of the public sector 1eads to increased 
economic growth should be treated with some suspect, at least. 

With decreasing margina1 productivity of 19 there might be an 
inverse re1ationship between y and 19 depending on the size of the 
publie sector. 

6 Private sector output is measured either by (GDP -·pub1ic 
consumption) or by (GDP-pub1ic sector production) and publie 
sector emp10yment by the number of employees in the "producers af 
gavernment services II sector. Data are main1y derived from OECD 

National Accounts, OECD Paris 1982. 
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DATA SOURCES: 

GDP Gross Domestic Product at current or constant 1980 prices. 

G 

19 

Data source: OECD National Accounts, Vo1ume II, Detai1ed 
Tab1es, OECD, Paris. 

Publie co~sumption or publie sector (i.e. producers of 
government services) production, both at current or 
constant 1980 prices. Data source: OECD Nationa1 Accounts, 
Volume II, Detai1ed Tables, OECD, Pariso 

Publie sector employment (thousands of persons). Data 
source: Emp10yment in the Publie Sector, OECD 1982, Paris; 
OECD National Accounts, Volume II; Detailed Tab1es, OECD, 
Paris; and some nationa1 sources. The data are 1isted on 
the subsequent page. 

Private sector employment (thousands of persons). Data 

source: the same as with Lgo 
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1966 

1967 

1968 
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1977 
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1979 

1980 

1981 

1982 
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1985 
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AUSTRAL AUSTR 

934 

961 

983 

1008 

1033 

1062 

1120 

l158 

1195 

1228 

1262 

1294 

1327 

1361 

1403 

1505 

1501 

1535 

1567 

1585 

1667 

1697 
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1860 

1877 

1912 

1941 

2011 

347 

355 

364 

369 

378 

382 

391 

401 

413 

423 

'432 

452 

470 

494 

516 

541 

560 

582 

595 

605 

622 

624 

634 

646 

657 

667 

681 

687 

BELGIA 

431 

435 

452 

465 

477 

489 

503 

514 

521 

526 

534 

545 

560 

572 

587 

596 

616 

628 

658 

693 

707 

713 

717 

711 

718 

728 

748 

CANADA 

1302 

1368 

1439 

1514 

1570 

1673 

1708 

1758 

1822 

1897 

1908 

1978 

1994 

1977 

OENMARK FINLAND 

303 

326 

348 

371 

393 

422 

451 

484 

518 

552 

570 

596 

624 

661 

691 

719 

746 

753 

747 

752 

758 

769 

164 
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179 

188 

·196 

201 

214 

218 

234 

247 

257 

267 

279 

295 

313 

328 

349 

361 

376 

389 

401 

419 

433 

447 

456 

468 

476 

489 

FRANCE 

2391 

2414 

2412 

2340 

2321 

2333 
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