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The Interpretation of Dummy Variables
in Semilogarithmic Equations

By ROBERT HALVORSEN AND RAYMOND PALMQUIST*

A number of recent articles on dis-
crimination, education, and income misin-
terpret the regression of coefficients of some
variables, and as a result report incorrect
estimates of their effects. Examples appear-
ing in this Review include articles by Eric
Hanushek and John Quigley, David Hart-
man, Robert Lucas, James Smith and Finis
Welch, Barry Chiswick, and Emily Hoff-
man. An analogous error appears in the
literature on hedonic price indexes, in-
cluding frequently cited articles by Zvi
Griliches, Jack Triplett, and A. T. Court.

This common error involves the interpre-
tation of the coefficients of dummy vari-
ables in semilogarithmic regression equa-
tions. The articles cited above assume that
the coefficient of a dummy variable, multi-
plied by 100, is equal to the percentage
effect of that variable on the variable being
explained. However, it is easily shown that
this interpretation, while correct for con-
tinuous variables, is not correct for dummy
variables and can result in substantial errors
in the reporting of results.

The general form of the equations esti-
mated in the articles cited above is

(1) 1nY=a+2b,.X,.+20ij
i J

where the X, represent continuous variables
and the D, represent dummy variables. The
coefficient of a continuous variable is

b axX;

Thus the coefficient of a continuous vari-
able, multiplied by 100, is equal to the per-

*University of Washington. We are grateful to
Taylor Dennen and Gerald Glandon for discussion of
the topic of this note.
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centage effect on Y of a small change in
that variable.

Since a dummy variable enters the equa-
tion in dichotomous form, the derivative of
the dependent variable with respect to the
dummy variable does not exist. Instead, the
coefficient of a dummy variable measures
the discontinuous effect on Y of the pres-
ence of the factor represented by the
dummy variable. The appropriate interpre-
tation of the coefficient of a dummy vari-
able can be shown directly by a transforma-
tion of equation (1).

For simplicity, it will be assumed that
there is a single dummy variable. Equation
(1) can then be written as

2) Y=(1 +g)Dexp(a + 2 b,.X,.)

where g is the relative effect on Y of the
presence of the factor represented by the
dummy variable.! Thus the coefficient of
the dummy variable in equation (1) is ¢=
In(1+g). The relative effect on Y i1s g=
exp(c)—1, and the percentage effect is
equal to’

100-g=100- {exp(c)—1}

The results reported in the studies cited
above are based on the incorrect assump-
tion that c=g. The relationship between ¢
and g when the absolute value of g is less
than one can be examined by expansion

"Thus g=(Y,— Yy)/Y, where Y, and Y, are the
values of the dependent variable when the dummy
variable is equal to one and zero, respectively.

2When time dummies are used to estimate hedonic
price indexes, ¢ is equal to the rate of change in price
which, when continuously compounded, yields g, the
relative change in price during the period. The value of
the price index at the end of the period is equal to exp
(¢), not 1+ ¢ as assumed in the hedonic studies cited
above.
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TABLE 1 —RELATIONSHIP BETWEEN DUMMY VARIABLE
COEFFICIENTS AND RELATIVE EFFECTS

Coefficient of the
Dummy Variable Relative Effect
(o) (€]
1.50 348
1.25 249
1.00 1.72
0.75 1.12
0.50 0.65
0.25 0.28
0.00 0.00
-0.25 —-0.22
—-0.50 -0.39
-0.75 —0.53
—1.00 —0.63
—-1.25 —-0.71
—1.50 —-0.78
of ¢,
1 2 1 3

For small values of g, ¢ is approximately
equal to g. When g is positive, ¢ is smaller
than g, and when g is negative, ¢ is algebra-
ically smaller than g but larger in absolute
value.

Table 1 shows the magnitude of the rela-
tive change g, implied by selected values for
the coefficient of the dummy variable ¢. The
errors involved in assuming that ¢ is equal
to g can be substantial for values of ¢ within
the range estimated in the cited studies. For
example, Hanushek and Quigley (p. 74) re-
port that a postgraduate degree increases
the wages of a black worker by 64 percent,
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whereas the correct result implied by their
regression is 90 percent.

REFERENCES

B. R. Chiswick, “Sons of Immigrants: Are
They at an Earnings Disadvantage?,”
Amer. Econ. Rev. Proc., Feb. 1977, 67,
376-80.

A. T. Court, “Hedonic Price Indexes with
Automotive Examples,” in The Dynamics
of Automobile Demand, New York 1939.

Z. Griliches, “Hedonic Price Indexes for Au-
tomobiles: An Econometric Analysis of
Quality Change,” in his Price Indexes and
Quality Change, Cambridge 1971.

E. A. Hanushek and J. M. Quigley, “Implicit
Investment Profiles and Intertemporal
Adjustments of Relative Wages,” Amer.
Econ. Rev., Mar. 1978, 68, 67-79.

=+ D. G. Hartman, “What Do Economics Majors

Learn?,” Amer. Econ. Rev. Proc., May
1978, 68, 17-22.

E. P. Hoffman, “Faculty Salaries: Is There
Discrimination by Sex, Race, and Disci-
pline? Additional Evidence,” Amer. Econ.
Rev., Mar. 1976, 66, 196-98.

R. E. B. Lucas, “Hedonic Wage Equations
and Psychic Wages in the Returns to
Schooling,” Amer. Econ. Rev., Sept. 1977,
67, 549-58.

J. P. Smith and F. R. Welch, “Black-White
Male Wage Ratios: 1960-70,” Amer.
Econ. Rev., June 1977, 67, 323-38.

J. E. Triplett, “Automobiles and Hedonic
Quality Measurement,” J. Polit. Econ.,
May/June 1969, 77, 408-17.



	Cover Page
	Article Contents
	p. 474
	p. 475

	Issue Table of Contents
	The American Economic Review, Vol. 70, No. 3, Jun., 1980
	Front Matter
	[Photograph]: Ronald Coase: Distinguished Fellow 1980
	Price Expectations in the United States: 1947-75 [pp.  269 - 277]
	Multinational Firms and the Theory of International Trade and Investment [pp.  278 - 290]
	The Terms of Trade and Equilibrium Growth in the World Economy [pp.  291 - 299]
	Taxing Tar and Nicotine [pp.  300 - 311]
	An Almost Ideal Demand System [pp.  312 - 326]
	A Structural Model of Murder Behavior and the Criminal Justice System [pp.  327 - 341]
	Capital Contracting and the Regulated Firm [pp.  342 - 354]
	Do Union Members Receive Compensating Wage Differentials? [pp.  355 - 371]
	The Marginal Utility of Income Does Not Increase: Borrowing, Lending, and Friedman-Savage Gambles [pp.  372 - 379]
	On the Method of Taxation and the Provision of Local Public Goods [pp.  380 - 392]
	On the Impossibility of Informationally Efficient Markets [pp.  393 - 408]
	Further International Evidence on Output-Inflation Tradeoffs [pp.  409 - 421]
	Global Properties of Flexible Functional Forms [pp.  422 - 432]
	International Impact of U.S. Money Supply: The Case of Mexico [pp.  433 - 443]
	The Optimal Order for Submitting Manuscripts [pp.  444 - 448]
	Consumer's Surplus in Commodity Space [pp.  449 - 455]
	On the Effect of Rate of Return Regulation Under Uncertainty [pp.  456 - 460]
	Limits on Public Provision of Private Goods [pp.  461 - 465]
	Limits on Public Provision of Private Goods: Reply and Further Analysis [pp.  466 - 473]
	The Interpretation of Dummy Variables in Semilogarithmic Equations [pp.  474 - 475]
	Production, Information Costs, and Economic Organization: The Buyer Monitoring Case [pp.  476 - 478]
	Paglin's Gini Measure of Inequality: A Modification [pp.  479 - 482]
	Conglomerate Power without Market Power: The Effects of Conglomeration on a Risk-Averse Quantity-Adjusting Firm [pp.  483 - 487]
	A Note on the Representation of Preferences in the Lindahl-Johansen Diagram [pp.  488 - 492]
	Measuring the Expected Real Rate of Interest: An Exploration of Macroeconomic Alternatives: Comment [pp.  493 - 497]
	Measuring the Expected Real Rate of Interest: An Exploration of Macroeconomic Alternatives: Reply and Further Thoughts [pp.  498 - 500]
	Excess Burden, Benefit Taxation, and Efficiency in Public Expenditure [pp.  501 - 506]
	Optimal Public Investment and Dispersion Policy in a System of Open Cities [pp.  507 - 514]
	Gains from Trade Under Uncertainty: Further Comment [pp.  515 - 517]
	The Comparative Statics of the Competitive, Increasing-Cost Industry [pp.  518 - 521]
	Tariffs vs. Quotas Under Uncertainty: An Extension [pp.  522 - 527]
	Further Results on Input Choices Under Uncertain Demand [pp.  528 - 532]
	Notes [pp.  533 - 549]
	Announcements [pp.  550 - 553]
	Note to Departmental Secretaries and Executive Officers [p.  554]
	Notice to All Graduate Departments [p.  554]
	Back Matter [pp.  i - xiv]



