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THE REVIEW OF ECONOMICS AND STATISTICS



the t-values from - 2.52 to - 3.90. This behavior supports the idea that the results in tables 1 and 2 follow from the difficulty of separating the effects of wage changes on employment from the influences of shifts in technical progress, rather than from the absence of substitution effects. A weakness of this interpretation is that it would seem that the post-1973 period, with its much greater variance of product wages, should witness more active substitution effects and should be included in the sample on that account, provided the reduced rate of technical progress can be controlled for as is attempted in equations (4b) and (4c). These results suggest that more attention be paid to the form of technical progress in estimating employment functions in time-series data. Further, it remains important for economists to question empirically the existence of a marginalist demand for labor.
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OIL PRICE SHOCKS AND THE DISPERSION HYPOTHESIS Prakash Loungani* amount of such unemployment is thought of as small and fairly stable over time. This sanguine view of the labor reallocation process has been challenged by Lilien (1982a, 1982b) who contends that "as much as half" of the cyclical variation in unemployment is due to the slow adjustment of labor to shifts in demand from some industries to others. In a recent contribution to this Review, Sheffrin (1984) further challenges "the prevailing fiction of macroeconomics that relationships between the individual markets can be safely ignored." 1. Introduction This paper presents new results in this line of research. We follow Lilien in constructing a dispersion Macroeconomic models typically assign primary imindex to measure the amount of labor reallocation reportance to aggregate demand shocks in the determinaquired each period; this variable turns out to bear a tion of the unemployment rate. This reflects the belief significant positive correlation with unemployment. The that shocks to the composition of demand merely lead point of departure is in decomposing the dispersion to a reallocation of labor resources across industries. index into two parts: (i) dispersion caused by the difWhile this process may generate unemployment, the ferential impact of oil price shocks across industries, Received for publication April 1, 1985. Revision accepted for and (ii) residual dispersion. It is then demonstrated publication October 11, 1985. that, once the dispersion in employment growth due to * University of Florida. oil shocks is accounted for, the residual dispersion bears The comments of Robert Barro, Robert King, Carsten no correlation with unemployment. Kowalczyk, Alan Stockman and two referees have helped Thus, the decomposition of the index suggests that, sharpen the focus of this paper. The responsibility for any errors is mine. were it not for the disruptions in the world oil market,



Abstract-Recent research by David Lilien shows that a significant fraction of aggregate unemployment can be explained by the dispersion of employment growth across industries. This paper presents two new results in this area. First, it is shown that a significant fraction of the variation in Lilien's dispersion index is due to the differential impact of oil shocks across industries. Second, and more important, it is shown that, once the dispersion in employment growth due to oil shocks is accounted for, the residual dispersion has no explanatory power for unemployment.
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NOTES the process of labor reallocation would have been carried out without generating significant unemployment. Moreover, for reasons discussed later in the paper, the view that oil prices affect the economy through a channel other than the process of labor reallocation cannot be rejected. The next section describes the construction of the despersion index and section III carries out the decomposition. II. Sectoral Dispersion and Unemployment Consider an economy with n industries. Let Ei, denote employment in industry i in period t and let ei, denote the corresponding growth rate. Each industry's growth can be regarded as partly stemming from shifts in aggregate demand and supply and partly from industry-specific factors. That is, Xt



=



+ Z.w + S,



(1)



where Xt is a matrix of current and lagged observable aggregate variables, and Zt is an unobservable aggregate shock. Also, a, and wi are parameters that measure industry i's sensitivity to aggregate shocks. Finally, Sit is the sectoral or industry-specific component of employment growth. The sectoral shocks are assumed to have an autoregressive structure: P1IS,t



Sit=



1 + * * * +PkiSit-k



+ (it-



(2)



The dispersion index, (at)2, is then defined as t)



=



ti=1 cI4[(Ec)2]/ao



(3)



Except for two modifications, the index is simply the cross-industry variance of the sectoral residuals. First, each industry's residuals are weighted by ci, where the weights sum to one across industries. Second, ao denotes the variance over time of an industry's residual, i.e., a, = T1(,t)2/T, where T is the length of the sample period. The residuals are deflated by a, to capture scale differences in the variance of Eit. Under the dispersion hypothesis, the index must have a positive impact on the aggregate unemployment rate. Lilien's argument is a simple and appealing one. Shocks that have differing impacts across industries lead to a rise in (at)2. Such "reallocative" shocks necessitate a movement of labor out of adversely affected industries. However, due to, say, workers having industry-specific skills or simply due to the time-consuming nature of job search, the process of labor absorption tends to be slow and involves considerable unemployment in the interim. A higher dispersion of sectoral shocks leads to higher unemployment by increasing the amount of labor reallocation required. To construct an empirical analog to (3), quarterly employment data for 28 industries over the period



537



1947-82 are used. The observable shocks are represented by the current and eight lagged values of the change in unanticipated money growth.' The unobservable component, Zt, is estimated as a factor score using common factor analysis.2 In order for the model to be identified, it is necessary to impose the normalization that Zt has variance equal to one and that it is uncorrelated with Xt. The sectoral component, Sit, is assumed to follow a first-order autoregressive process. The residuals from these regressions serve as measures of the sit's and are used in the construction of (at)2. The weight c, is taken to be industry i's share of total employment in 1969.3 III. A.



Oil Shocks, Dispersion and Unemployment



Decomposition of the Dispersion Index



Hamilton (1983) has shown that oil prices have Granger-caused unemployment in both the pre-OPEC and the post-OPEC periods. The extent of this correlation cannot be easily explained through conventional macroeconomic channels.4 Hence, it is useful to investigate the potential reallocative effects of oil shocks. Towards this end, the employment growth equations are rewritten as eit



=



X,ai + Pt4i + Zt*wi + Rit



(4)



Pt is a matrix of current and lagged changes in oil prices, Pi is the industry-specific response, Zt* is an unobserved common factor which is orthogonal to Xt and Pt, and Rit is the residual component of sectoral employment growth.5 Rit is assumed to have an autoregressive structure: R=



p*iRi



+



R A+ +p*&iR,.



(5)



1 See Barro (1981). Trehan (1984) discusses why the impact of unanticipated money shocks differs across industries. 2 The use of factor analysis as an estimation procedure for models containing unobserved variables is discussed in Judge et al. (1980, pp. 550-555). A detailed description of the procedure is contained in Harman (1976, pp. 363-387). 3The employment growth regressions are contained in an appendix available from the author. 4 Hamilton states that "we were unable to account for this correlation as a pure supply-side effect in a frictionless neoclassical economy; unemployment of men and machines in excess of the natural rate seems to have been an integral part of the U.S. business cycle. On the other hand, we also had little success with a pure demand-side interpretation; the historical magnitudes of income transfers and erosion of real balances associated with these oil shocks does not seem large enough to have accounted for more than a small part of the business downturn" (pp. 238-239). 5Jorgenson (1984) and Grossman (1982, pp. 4-7) present models in which reduced form estimates-such as the /3i's--are related to the structural characteristics of each industry.
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The modified structure given by (4) and (5) can be used to construct the following measures of dispersion: (a,,2 )'=



(6)



p)P]2}



a-C



and



Z E



(a,,)



cs[(j(Th)



(7)



]/a



The where ,B=71cfi and a, is now yT=1(,qi,)2/T. first measure captures the dispersion in employment growth caused by oil shocks while the second captures the effects of remaining reallocative shocks. To conand (0r,)', the struct the empirical analogs to industry employment growth equations have to be reestimated.6 The oil price variables, Pt, are represented by the current and eight lagged values of the change in the relative price of crude petroleum. Again, the residuals from these regressions serve as measures of the i,t's.



identical. Not surprisingly, this regression supports the hypothesized positive relationship a, and the unemployment rate. The next three regressions constitute the value-added of this paper. Regressing unemployment on the two components separately-rather than on the composite index, a,-enhances the explanatory power of the equation (see row 2 of the table). The coefficients on a, are positive and highly significant up to lag four. On the other hand, very few of the coefficients on a,, are individually significant. The estimates of the coefficients are not appreciably altered when the dispersion indices are included separatelv (see rows 3 and 4). To further assess the relative importance of the two components, it is useful to construct the following measures of the "natural rate" of unemployment: 8 U



=



a +



=



a + Zf19,t



b j=0



(8)



/



and B.



Unemployment Equations



8



Finally, the dispersion indices are included in an equation explaining the aggregate unemployment rate, U,. The estimated equations are reported in table 1. A time trend and the current and eight lagged values of unanticipated money growth are included as additional explanatory variables. The first regression in table 1 is similar to the ones reported by Lilien (1982b). The simple correlation between at and Lilien's measure of dispersion is 0.843.7 The unemployment rate variable is 6



These regressions are also contained in the appendix. Following Lilien, the dispersion indices are included in the unemployment equations in standard deviation form. 7
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where a is the estimate of the intercept from equation 2 in table 1, and b and f are the estimated coefficients attached to the ap and at variables. The two measures of the natural rate reflect the amount of unemployment attributable to movements in the respective dispersion indices. Over the period 1947-1982, Up* accounts for roughly 20% of the variance of detrended unemployment; less than 5% is explained by U(*. At first sight, the significance of (uat)2 suggests that the process of labor reallocation in response to the oil shocks has been a source of considerable unemployment EQIJATIONS, 19471-19821V



Lag



___Inter-



0



uL4



3 -.03 (.17)



4 .15 (.17)



5 .393 (.17)



7



.36a .46a (.16) (.14)



Sum of



Root



cept



Time



DMR



DRP



MSE



.20 (.12)



0.24 (1.16)



.038a (.006)



- 392 (24)



-



.338



--



.327



- 382 (18)



-



.340



-



.364 .296



.60a



.83a



*49a



.47a



.34a



.07



.09



2.43a



.019



- 382a



(.16)



(.17)



(.17)



(.16)



(.20)



(.21)



(.21)



(.20)



(0.91)



.005



(26)



.24 (.13)



.38a .10 (.15) (.15)



- .23 (.15)



-.20 (.15)



.06 (.15)



.08 (.14)



.28a .17 (.14) (.12)



.62a .83a .53a (.16) (.17) (.17)



.46a (.17)



.26 (.17)



- .24 (.19)



- .10 (.20)



.15



.26



.02



(.17)



(.17) -



- .30



(.18)



- .23



(.17)



- .12



Sum of



8



(.16)



(.14)



- .19



6



.17 (.20)



.10 (.19)



3.61a .015a (0.32) (.004)



.06



.11



.28



.16



2.31



.034a



- 355a



(.18)



(.17)



(.16)



(.13)



(1.22)



(.006)



(18)



4.20a



.011



- 329a



46.7a



(0.56)



(.007)



(23)



(3.4)



-



-



-



Note: All equations are estimated with a correction for fourth-order autocorrelation. Standard crrors arc in parentheses. DMR is a mneasureof unanticipated timoncv growth. I)RP is the change in the relative price of crude petroleum. a Marginal signiticance level < 0.05.
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over the post-war period. However, further empirical of labor reallocation required. The results of this note work is required to substantiate this claim. The reason suggest that, with one possible exception, reallocative for this is as follows.8 What distinguishes the dispersion shocks have not been a major source of the cyclical hypothesis from other hypotheses is the way the oil variation in unemployment. The exception is the price variable, P,, enters the unemployment equation. dramatic oil price increases of the 1950s and the 1970s. In conventional macro models, both the magnitude and These shocks could well have required an unusual the direction of oil price changes are important. Hence, amount of labor to be reallocated across industries, unemployment depends positively on P,. On the other thereby increasing the unemployment rate in those perihand, under the dispersion hypothesis, the direction of ods. However, this claim needs to be substantiated by the change in oil prices is not important. Both positive further empirical work. and negative changes increase the amount of labor reallocation required. Hence, unemployment depends REFERENCES positively on (p)2 or, from equation (6), on (aP,)2. This theoretical distinction becomes blurred in the empirical Barro, Robert J., Money, Expectations and Business C}cles (New York: Academic Press, 1981). work due to the nature of the oil price series. This series Grossman, Gene, "The Employment and Wage Effects of hovers around zero for most of the sample period Import Competition in the U.S.," N.B.E.R. working except for sharp blips, all of them positive, in 1953, paper 1041 (Dec. 1982). 1957, 1969-70, 1974, and 1979-80. Consequently, the Hamilton, James D., "The Macroeconomic Effects of Petroleum Supply Disruptions," dissertation, University of empirical counterparts of P, and ( )2 have a high California, Berkeley (June 1983). positive correlation. For instance, the simple correlation Harman, Harry H., Modern Factor Analysis (Chicago: The coefficient between the lagged change in the relative University of Chicago Press, 1976). price of oil, PI8, and (a't)2 is 0.66. The final regres- Jorgenson, Dale W., "The Role of Energy in Productivity Growth," The EnergyJournal 5 (July 1984), 11-26. sion dispenses with the dispersion indices and includes George G., William E. Griffiths, R. Carter Hill, and instead the current and sixteen lagged values of P,. The Judge, Tsoung-Chao Lee, The Theory and Practice of Econooverall fit of the equation is better than the earlier one metrics (New York: John Wiley & Sons, 1980). which included ap,. Lilien, David M., "Sectoral Shifts and Cyclical UnemployIV. Conclusions Lilien contends that reallocative shocks significantly affect aggregate unemployment by increasing the amount x I am grateful to Professor Barro for pointing this out to me.



ment," Journal of Political Economy 90 (Aug. 1982a), 777-793. , "A Sectoral Model of the Business Cycle," MRG working paper no. 8231, University of Southern California (Dec. 1982b). Sheffrin, Steven M., "The Dispersion Hypothesis in Macroeconomics," this REVIEw 66 (Aug. 1984) 482-485. Trehan, Bharat, "Essays on Money and Business Cycles," dissertation, University of Rochester (Sept. 1984).



PRICE EXPECTATIONS AND THE DEMAND FOR MONEY: A COMMENT R. W. Hafer and Daniel L. Thornton* I.



Introduction



Milboume (1983) claims to have resolved an apparent paradox. He notes that, while inflationary expectations play no theoretical role in the Tobin-Baumol transac-
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tions model of money demand, numerous empirical studies find a statistically significant effect. He argues that these findings are invalid, because the studies commonly use the real-adjustment specification. When the nominal-adjustment mechanism is used, Milbourne's evidence indicates that the inflation rate "is redundant and not significant." We demonstrate that Milboume overlooked an important testable restriction and, consequently, mistakenly interprets his empirical results as evidence that the rate of inflation is not significant in the nominaladjustment specification. We also examine the robustness of his empirical findings, and show that they do not hold when factors that affected the money stock are accounted for.
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