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Potential Problems and Solutions of Staggered

Difference—in—Difference Approach

WANG Peng-chao, HAN Li-bin

(Economic and Social Development Research Institute, Dongbei University of Finance and Economics,

Dalian 116025, China)

Summary: As one of the mainstream causal inference methods, difference—in—difference approach has the
characteristics of quasi—natural experiment and can relatively exogenously identify the causal effect, so it is favored by
scholars at home and abroad. The interpretation of treatment effect estimated by difference—in—difference approach with a
single treatment period is well known, but there are only a few studies discussing the interpretation and accuracy of
treatment effect estimated by staggered difference—in—difference approach. Recently, some latest studies discuss these
problems in detail. This paper, by means of sorting such literature, summarizes the interpretation of treatment effect,
potential problems, and corresponding solutions of staggered difference—in—difference approach.

The latest literature shows that the coefficient estimated by difference—in—difference approach with a single treatment
period is unbiased regardless of the heterogeneity effect. Staggered difference—in—difference approach identifies the
weighted average of different group—time treatment effects. The estimated coefficient is unbiased with homogeneity
treatment effect but biased with heterogeneous treatment effect. Because some early—treated groups are taken as the control
groups of the late—treatment groups, the estimated coefficients of this part are negative and finally result in the bias of the
aggregated coefficient. In severe cases, the symbols of both estimated coefficient and real coefficient are opposite.
According to the solutions given by the latest literature, the methods to solve the bias of estimated coefficient can be
divided into 'a diagnosis method’ and ’three kinds of solutions’. The diagnosis method is Goodman—Bacon decomposition
theorem. It is used to diagnose the degree of bias by estimating the sizes and weights of different group—time treatment
effect. The first is the aggregation method including two ways, all of which are to find comparable control groups for each
treatment group and estimate each group—time treatment effect. Then the unbiased estimated coefficient can be obtained by
averaging all the group—period effects weighted by the sample share. The second is two—step regression method involving
two ways. The reason for uniformly terming the two ways as this name lies in that they are similar in the solutions and
the unbiased coefficient can be gained by two steps. The third is the stacked difference—in—difference approach. It
aims to find comparable control group for cohorts with the same treatment period and form a data set. This dataset includes
the samples of treated group, never—treated group, and not—yet—treated group. Then it is to stack all the data sets
and regress an augmented difference—in—difference specification.

With the wide application of staggered difference—in—difference approach in empirical research of economics, it is
necessary for empirical researchers to know how to deal with the problems of this method.

Key words: difference—in—difference ; staggered difference—in—difference ; heterogeneous treatment effect ;

group—time treatment effect
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