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The purpose of this paper is to present evidence on the non-normality of relative price 

changes in West Germany based on annual data for forty industries [Krengel et al. (nd.)]. 

The question of normality is examined only for Germany. 

1. Introduction 

As a direct result of the empirical observation by Vining and Elwer- 
towski (V-E) (1976) that there appears to be a relationship between the 
price level and price variability there have been several sophisticated 
models of this relationship. Most notable are Parks (1978) Bordo (1980) 
and Hercowitz (1981). These studies ignore one of the fundamental 
warnings of V-E, that the distribution of relative price changes is not 
normal, usually not symmetric and often has fat tails. There have also 
been several strictly empirical investigations of relative price changes 
[Clements and Nguyen (1981), Balk (1978), Ashley (1981)] which, with 
the exception of Balk, have also ignored the question of non-normality. 

2. The distribution of relative price changes 

V-E conclude on the basis of their reported first four moments for the 
distribution of price changes that the assumption of normality, or even 
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symmetry, is unwarranted. In a similar vein, Balk finds that price 
changes in The Netherlands are not drawn from a single family of 
distributions. Rana (1981) in a study of changes in exchange rates finds 
that changes in the prices of foreign exchange for Asian countries are not 

normally distributed. 
The hypothesis of normality was tested for price changes in Germany 

using the Shapiro-Wilk (1965) test statistic (IV). Pearson, D’Agostino 
and Bowman (1977) conclude in their Monte Carlo study that the 
Shapiro-Wilk statistic is the most powerful small sample, omnibus test 
for normality. 

For the computation of W, the already ordered price changes were 
weighted by their Divisia Index expenditure shares. The resounding 
conclusion was that price changes, as weighted in the calculation of an 
inflation rate, are not normally distributed. 

In order to make the test less stringent, and more consistent with the 
assumptions made by, for example Lucas (1973) the distribution of 
unweighted price changes around its arithmetic mean was investigated. 

The Shapiro-Wilk statistics for the forty industry sample are reported in 
the first column of table 1. A very conservative statistician might reject 
even fewer of the normality hypotheses than those indicated in the table 
by a small r. 

Following the results of the first column, the sample was divided into 
five groups of industries: mining, production goods, investment goods, 
consumption goods, food and luxuries. The Shapiro-Wilk statistics were 
calculated from price changes in each group and are reported in table 1. 
An immediately striking fact is that the number of rejections increases as 
one moves from raw materials to finished goods. This result might have 
been predicted from the work of Cairnes (1873) Bordo (1980) or Taylor 
(1981) Ashley (1981). The first two authors discuss at length the mecha- 
nism of transmitting monetary shocks through the various sectors, pre- 
dicting that prices in manufacturing rise the least uniformly of all sectors 
due to the timing of processing and production as well as the existence of 
long-term contracts. Taylor (1981) and Ashley (1981) warn that any 
empirical study of relative price changes must sort out the effect of one 
industry in the sample buying inputs from another in the sample. In 
particular, Taylor notes that most of the variability of relative price 
changes in the U.S. during ‘73 and ‘74 can be attributed to the oil price 
shock which is only slowly passed through to other more highly processed 
goods. This is clearly a problem in the German data. 

The extreme disparity in results for weighted and unweighted price 
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changes and examination of the moments of the two distributions 
(available from the authors) leads to the conclusion that price changes 
which fall into the tails of the unweighted distribution get enormous 
weights in an expenditure share weighted distribution of price changes, 
thus fattening the tails and changing the skewness of the distribution of 
price changes while making it less leptokurtic in almost all years for 
which normality is not rejected. As Ashley suggests and our results seem 
to demonstrate, careful thought should be given to the choice of repre- 
sentative distribution to be incorporated into empirical work. 

3. Conclusions 

Evidence is presented which shows that relative price changes in 
Germany are not normally distributed. This has been previously shown 
to be the case for The Netherlands. Such evidence is in contradistinction 
to the assumption of normality in many macro-models. It may also 
explain the instability of the relation between the variance of price 
changes on the one hand and either the rate of inflation or variability of 
inflation on the other [see Buck and Gahlen (1982)]. 

References 

Ashley, R., 1981, Inflation and the distribution of price changes across markets: A causal 

analysis, Economic Inquiry 19, no. 4, 650-660. 

Balk, B.M., 1978, Inflation and its variability: Some comments and the Dutch case, 

Economics Letters 1, no. 4, 357-360. 

Bordo, M.D., 1980, The effects of monetary change on relative commodity prices and the 

role of long term contracts, Journal of Political Economy 88, no. 6, 1088- 1109. 

Buck, A.J. and B. Gahlen, 1982, Inflation and the variability of relative price changes, 

Mimeo. (Berlin). 

Cairnes, J.E., 1873, Essays on political economy: Theoretical and applied. Reprinted in 

1965 (Kelley, New York). 

Clements, K.W. and P. Nguyen, 1981, Inflation and relative prices: A system wide 

approach, Economics Letters 7, no. 2, 131- 137. 

Clements, K.W. and P. Nguyen, 1980, Inflation and relative prices: The Australian 

experience, Reserve Bank of Australia, Discussion paper 8007. 

Hercowitz, Z., 1981, Money and the dispersion of relative prices, Journal of Political 

Economy 89, no. 2, 328-356. 
Krengel, R. et al., nd., Produktionsvolumen und- potential, Produktionsfaktoren der 

Industrie im Gebiet der BRD, Deutsches Institut fur Wirtschaftsforschung, various 

years. 



236 A.J. Buck, B. Gahlen / Normality of relative price changes 

Lucas, R.E., 1973, Some international evidence on output inflation tradeoffs, American 

Economic Review 63, no. 3, 326-334. 

Parks, R.W., 1978, Inflation and relative price variability, Journal of Political Economy 86, 

no. 1, 79-95. 

Pearson, ES., R.B. D’Agostino and K.O. Bowman, 1977, Tests for departure from 

normality: Comparison of powers, Biometrika 64, no. 2, 231-246. 

Rana, P.B., 1981, Exchange rate risk under generalized floating: Eight Asian countries, 

Journal of International Economics 11, no. 4, 459-466. 

Shapiro, S.S. and M.B. Wilk, 1965, An analysis of variance test for normality, Biometrika 

52, nos. 3 and 4, 591-611. 

Taylor, J.B., 1981, On the relation between the variability of inflation and the average 

inflation rate, in: K. Brunner and A. Meltzer, eds., The costs and consequences of 

inflation, Carnegie Rochester Conference Series on Public Policy 15. 

Vining, D.R. and T.C. Elwertowski, 1976, The relationship between relative prices and the 

general price level, American Economic Review 66, no. 4, 699-708. 


