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Abstract
Triple difference has become a widely used estimator in empirical work. A close reading
of articles in top economics journals reveals that the use of the estimator to a large
extent rests on intuition. The identifying assumptions are neither formally derived nor
generally agreed on. We give a complete presentation of the triple difference estimator,
and show that even though the estimator can be computed as the difference between two
difference-in-differences estimators, it does not require two parallel trend assumptions
to have a causal interpretation. The reason is that the difference between two biased
difference-in-differences estimators will be unbiased as long as the bias is the same in
both estimators. This requires only one parallel trend assumption to hold.
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Introduction

The triple difference estimator is widely used, either under the name “Triple difference” (TD)
or the name “difference-in-difference-in-differences” (DDD), or with minor variations of these
spellings. Triple difference is an extension of double differences and was introduced by Gruber
(1994). Even though Gruber’s paper is well cited, very few modern users of triple difference
credit him for his methodological contribution. One reason may be that the properties of
the triple difference estimator are considered obvious. Another reason may be that triple
difference was little more than a curiosity in the first ten years after Gruber’s paper. On
Google Scholar, the annual number of references to triple difference did not pass one hundred
until year 2007. Since then, the use of the estimator has grown rapidly and reached 928
unique works referencing it in the year 2017, see Figure 1.
Looking only at the core economics journals American Economic Review, Journal of
Political Economy and Quarterly Journal of Economics, we have found 32 articles using triple
difference between 2010 and 2017, see Table A2. A close reading of these articles reveals that
the use of the triple difference estimator to a large extent rests on intuition. The identifying
assumptions are neither formally derived nor generally agreed on. We fill this void in the
literature and give a complete presentation of the triple difference estimator.
The triple difference estimator can be computed as the difference between two differencein-differences estimators. Despite this, we show that the triple difference estimator does not
require two parallel trend assumptions to have a causal interpretation. The intuition is that
the difference between two biased difference-in-differences estimators will be unbiased as long
as the bias is the same in both estimators. In that case, the bias will be differenced out when
the triple difference is computed. This requires only one parallel trend assumption, in ratios,
to hold. In fact, the sole purpose of subtracting the second difference-in-differences is to
remove bias in the first. Gruber (1994) states the identification requirement verbally, but the
result has not been formalized in the econometric literature, and it is overlooked in most of
the recent applications.
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The rest of the paper is organized as follows: Section 2 gives a short overview of the use
of the triple difference estimator. Section 3 derives the triple difference estimator. Section
4 shows that the triple difference estimator can be viewed as the difference between two
difference-in-differences estimators. Section 5 derives the identifying assumptions. Section 6
shows that the triple difference estimator can also be viewed as a difference-in-differences
using a ratio between two outcome variables. Section 7 discusses the naming of the estimator
and provides a short overview of common naming practices. Section 8 provides concluding
remarks.
Figure 1: Historical development of the use of the triple difference estimator

Note: T denotes triple, D denotes difference, and s denotes a plural s. Any top 6 is created by an ORstatement with the six most common ways to reference the model, making it the most accurate estimate of
number of works using the estimator.
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The triple difference literature

The most authoritative and formal treatment of the triple difference estimator seems to be
an NBER summer institute lecture note on difference-in-differences estimation by Imbens
and Wooldridge (2007). In the introductory “Review of Basic Methodology” chapter they
include a simple triple difference estimator. We expand and complement their note in two
important and related ways. First, we discuss the assumptions needed to identify a causal
effect, while they only present an estimator. Second, we present a fully general estimator
allowing for eight different conditional outcomes, while their estimator represents a special
case with only six conditional outcomes.1
Other authoriative sources treat the topic only in passing. In their famous text book,
Mostly Harmless Econometrics, Angrist and Pischke (2008, p. 242) write that “A modification
of the two-by-two DD setup with possibly improved control groups uses higher-order contrast
to draw causal inference”. The authors then go on to explain the basic setup using Yelowitz
(1995) as an example. They do not discuss or present the estimator, nor the identifying
assumption. They simply conclude that “This triple-difference model may generate a more
convincing set of results than a traditional DD analysis”.
Lechner (2011, p. 3) follows a similar avenue in his monograph The estimation of causal
effects by difference-in-difference methods. He uses Yelowitz (1995) as an example of triple
difference, and states that “the basic ideas of the approach of taking multiple differences
are already apparent with two dimensions. Thus, we refrain from addressing these higher
dimensions to keep the discussion as focused as possible.”
A look at Yelowitz (1995) reveals that he does not go into depth on the estimator and
1
A general triple difference setup has two groups (A and B), two states (treatment and control), and two
time periods (pre and post). This gives eight conditional outcomes. Even though Imbens and Wooldridge
(2007) start out with a setup that is identical to ours in all respects except notation (compare their Equation
1.3 to our Equation 1), the estimator presented in their Equation 1.4, lacks the term (ȲC,A,P ost − ȲC,A,P re ),
which is the last term in our Equation 4. Hence, they implicitly assume that this term is zero, i.e they
assume that there are no time trends or shocks that are specific either to group A or to the control state,
C. Note also that their parameter of interest, δ3 , cannot be calculated using the triple difference regression
framework specified in their equation 1.3 as they have eight parameters, but only six identifying groups
(lacking C, A, P re and C, A, P ost).
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the identifying assumptions. Instead, he cites Gruber (1994) and Gruber and Poterba (1994).
Gruber and Poterba (1994), however, refer back to Gruber (1994).
In his single-authored 1994 article, Gruber analyzes the labour market effects of mandated
maternity benefits. Gruber explains the setup as follows:
I compare the treatment individuals in the experimental states to a set of control
individuals in those same states and measure the change in the treatments’ relative
outcomes, relative to states that did not pass maternity mandates. The identifying
assumption of this “differences-in-differences-in-differences” (DDD) estimator are
fairly weak: it simply requires that there be no contemporaneous shock that
affects the relative outcomes of the treatment group in the same state-years as
the law”.
We have also looked at all articles applying triple difference (using one of the six most
common ways of referencing the estimator) in American Economic Review, Journal of Political
Economy, and Quarterly Journal of Economics between 2010 and 2017. As seen in Table
A2, we found a total of 32 articles, 16 articles in AER, five in JPE and 11 in QJE. Of these
articles Muehlenbachs et al. (2015), Hornbeck (2010), and Shayo and Zussman (2011) show
some version of the estimator itself, indicating that it is not entirely obvious. In a similar
spirit, Walker (2013) shows the error term of the triple difference estimator and uses it for
discussion of robustness. Only Nilsson (2017) cites Gruber (1994).
We will later show formally that a parallel trend assumption very similar to the differencein-differences approach is needed for the estimated effect to have a causal interpretation.
The parallel trend in DDD is, however, on a differential between two categories. In some
applications this is stated verbally. Walker (2013, p. 1805) writes e.g. that “[t]he identifying
assumption in this class of models is that there are no other factors generating a difference in
differential trends between production decisions in regulated and unregulated manufacturing
firms.”
2
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Some other articles in our sample have similar formulations. Hoynes et al. (2016, p. 925-926) write that
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Most of the other 32 top journal articles present some intuition of what the estimator is
robust against, but otherwise the information presented varies considerably. Only a few of
the authors discuss a common trend or parallel trend assumption, and as the triple difference
is based on a strong parallel trend assumption, it is also disturbing to see that a large part of
the articles do not include unconditional plots of the outcome series they are studying. This
makes it impossible to visually assess potential trends.
In tables A3a and A3b in the appendix, we present the 50 most cited articles referencing
the estimator, numbered and ordered by number of citations. There has been almost 5000
papers referencing the estimator since 1994, and it is natural to think that some of the most
cited triple difference articles are methodological or represent early use of the methodology.
Seven of the 50 most cited articles list Gruber as a co-author.3 Six articles are covered in the
review of articles in AER/QJE/JPE.4 Among the rest, seven have methodological-sounding
names.5 A close reading of the articles with methodological-sounding names reveals that
they do not give a formal exposition of the triple difference estimator, nor its identifying
assumption. However, Ravallion (2007) cites Ravallion et al. (2005) which shows a very
special case of the triple difference estimator and the identifying assumptions for that special
case.

6

“[i]n this triple-difference model, the maintained assumption is that there are no differential trends for high
participation versus low participation groups within early versus late implementing counties”. Deschênes et al.
(2017, p. 2970) state that “[o]ur identifying assumption is that such policies did not change differentially
in NBP versus non-NBP states, in winter versus summer, over this period”. Finally, Kleven et al. (2013,
p. 1908) write that “[i]n that case, the identifying assumption would be that there is no contemporaneous
change in the differential trend between Spain and the synthetic control country”.
3
These are the articles 4, 9, 17, 25, 31, 34, and 39, in which 4 is Gruber (1994) and 31 is Gruber and
Poterba (1994). Note also that number 30 is Yelowitz (1995).
4
These are the articles 7, 11, 21, 35, 42 and 46.
5
These are the articles 1, 5, 6, 10, 12, 24, and 40. Note that number 24 is Lechner (2011) which is covered
previously.
6
This scenario does not have pre-periods, only post-periods, and two treatment groups that are treated
with differential intensity. This requires a set of identifying assumptions that in general are not needed in the
triple difference estimator.
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The triple difference estimator

For the sake of exposition let us assume that we are talking about two American states, and
that the Treatment state (T) introduces a health-care measure, while the Control state (C)
does not. Further, the population of the states can be subdivided into two groups, group A
and group B. The health-care measure we intend to study is only introduced to group B, i.e.
group B is the group that can Benefit from the measure. Finally, there are two time periods,
namely Pre- and Post-implementation of the health-care measure.
To establish a counterfactual it might seem convenient to compare group A and group B
within the treatment state. This will not be valid if the health-care reform has within-state
spillovers from group B to group A. Another option is to compare group B in the treatment
state with group B in the control state. This will not be valid if different states have different
economic conditions, so that group B in the treatment state would have trended differently
from group B in the control state, regardless of the health-care measure. However, we may
reasonably assume that the general economic differences will not affect the relative outcomes
of group A and group B. In that case, we can use the relative difference to estimate what
would have happened to the relative outcomes of group A and group B in the treatment state
in the absence of treatment.
Equation 1 is a basic triple difference specification in accordance with the above exposition.
All variables in this basic setup are dummy variables.

Ysit = β0 + β1 T + β2 B + β3 P ost + β4 T ∗ B + β5 T ∗ P ost + β6 B ∗ P ost + β7 T ∗ B ∗ P ost + sit
(1)
The conditional mean function of Equation 1 is E[Ysit |T, C, P ost], which can take on
eight values. Since the model has eight values and eight coefficients, the model is saturated
(Angrist and Pischke, 2008). Under standard OLS assumptions and an additive effect, we
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can use E[sit |T, C, P ost] = 0 to show the eight expected values as in Equations 2.

E[Y |T = 0, B = 0, P ost = 0] = β0
E[Y |T = 1, B = 0, P ost = 0] = β0 + β1
E[Y |T = 0, B = 1, P ost = 0] = β0 + β2
E[Y |T = 0, B = 0, P ost = 1] = β0 + β3
E[Y |T = 1, B = 1, P ost = 0] = β0 + β1 + β2 + β4
E[Y |T = 1, B = 0, P ost = 1] = β0 + β1 + β3 + β5
E[Y |T = 0, B = 1, P ost = 1] = β0 + β2 + β3 + β6
E[Y |T = 1, B = 1, P ost = 1] = β0 + β1 + β2 + β3 + β4 + β5 + β6 + β7

Starting at the top of equation set 2, we can solve for the β 0 s.
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(2)

β0 = E[Y |T = 0, B = 0, P ost = 0]
β1 = E[Y |T = 1, B = 0, P ost = 0] − E[Y |T = 0, B = 0, P ost = 0]
β2 = E[Y |T = 0, B = 1, P ost = 0] − E[Y |T = 0, B = 0, P ost = 0]
β3 = E[Y |T = 0, B = 0, P ost = 1] − E[Y |T = 0, B = 0, P ost = 0]
β4 = E[Y |T = 1, B = 1, P ost = 0] + E[Y |T = 0, B = 0, P ost = 0]−
E[Y |T = 1, B = 0, P ost = 0] − E[Y |T = 0, B = 1, P ost = 0]
β5 = E[Y |T = 1, B = 0, P ost = 1] + E[Y |T = 0, B = 0, P ost = 0]−
E[Y |T = 1, B = 0, P ost = 0] − E[Y |T = 0, B = 0, P ost = 1]
β6 = E[Y |T = 0, B = 1, P ost = 1] + E[Y |T = 0, B = 0, P ost = 0]−
E[Y |T = 0, B = 1, P ost = 0] − E[Y |T = 0, B = 0, P ost = 1]

β7 = E[Y |T = 1, B = 1, P ost = 1] − E[Y |T = 1, B = 1, P ost = 0] −

E[Y |T = 1, B = 0, P ost = 1] − E[Y |T = 1, B = 0, P ost = 0] −

E[Y |T = 0, B = 1, P ost = 1] − E[Y |T = 0, B = 1, P ost = 0] +

E[Y |T = 0, B = 0, P ost = 1] − E[Y |T = 0, B = 0, P ost = 0]

(3)

By rearranging the expression for β7 and substituting the expected values with their
sample equivalents (the mean values), we get Equation 4. This is the triple difference
estimator for the effect of the treatment for group B.

βˆ7 = [(ȲT,B,P ost − ȲT,B,P re ) − (ȲC,B,P ost − ȲC,B,P re )] − [(ȲT,A,P ost − ȲT,A,P re ) − (ȲC,A,P ost − ȲC,A,P re )]
(4)
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The difference between two difference-in-differences

The classical difference-in-differences estimator is presented in Equation 5.

δ̂ = [(ȲT,P ost − ȲT,P re ) − (ȲC,P ost − ȲC,P re )]

(5)

Clearly, the triple difference estimator of Equation 4 is equivalent to the difference between
two difference-in-differences. The first difference-in-differences is for group B, and is given by
the first square brackets, while the second difference-in-differences is for group A, given by
the second square brackets. It is also worth mentioning that due to the additive nature of
the triple difference estimator of Equation 4, we could alternatively have presented it as a
difference-in-differences for the treatment state, comparing the eligible group B and group A,
minus a difference-in-differences in the control state, comparing group B and group A there.
Mathematically this is equivalent, though when thinking about a specific application one is
often preferred over the other.

5

Identifying assumptions

The triple difference estimator requires a parallel trend assumption for the estimated effect to
have a causal interpretation. Even though the triple difference is the difference between two
difference-in-differences, it does not need two parallel trend assumptions. Rather, it requires
the relative outcome of group B and group A in the treatment state to trend in the same
way as the relative outcome of group B and group A in the control state, in the absence of
treatment. To see this, first take the β7 in Equations 3 and rearrange it to create Equation 6.

9



β7 =
E[Y |T = 1, B = 1, P ost = 1] − E[Y |T = 1, B = 1, P ost = 0] −


E[Y |T = 1, B = 0, P ost = 1] − E[Y |T = 1, B = 0, P ost = 0] −


E[Y |T = 0, B = 1, P ost = 1] − E[Y |T = 0, B = 1, P ost = 0] −



E[Y |T = 0, B = 0, P ost = 1] − E[Y |T = 0, B = 0, P ost = 0]

(6)

Now, introduce the potential outcomes framework (see for instance Angrist and Pischke
(2008)). In this framework E[Y1,sit ] is the expected outcome of a state, group, and time if
treated, while E[Y0,sit ] is the expected outcome of a state, group, and time if not treated.
Potential outcomes mean that we either observe Y 1,sit or Y 0,sit , but never both. Expressions
like E[Y0,T =1,B=1,P ost=1 ] are the expectation of non-observed potential outcomes; in our case
the outcome of group B in the treatment state (T), in the treatment period (Post), had it
not been treated.
We can use the potential outcome framework to define δ, the true causal effect of treatment
in the treatment state (T), on the treatment group B, in the treatment period (Post) as:

δ = E[Y1 − Y0 |T = 1, B = 1, P ost = 1]

(7)

Equation 7 states that the true treatment effect is the difference between the outcome of
state T, group B in period 2 as treated, and the outcome of state T, group B in period 2,
had it not been treated.
To show which parallel trend assumption that identifies δ, we may rewrite Equation 6
using the notation from the potential outcome framework.

10



β7 =
E[Y1 |T = 1, B = 1, P ost = 1] − E[Y0 |T = 1, B = 1, P ost = 0] −


E[Y0 |T = 1, B = 0, P ost = 1] − E[Y0 |T = 1, B = 0, P ost = 0] −


E[Y0 |T = 0, B = 1, P ost = 1] − E[Y0 |T = 0, B = 1, P ost = 0] −



E[Y0 |T = 0, B = 0, P ost = 1] − E[Y0 |T = 0, B = 0, P ost = 0]

(8)

For β7 to equal δ, we need the differential in the outcomes of group A and group B in the
treatment state to trend similarly to the differential in the outcomes of group A and group
B in the control state, in the absence of treatment. This is the parallel trend assumption.
A formal exposition of this statement is given in Equation 9. The first line is the change
between the two periods in the outcomes of group B in the treatment state had it not been
treated. The second line is the same change for group A. The difference between these two
expressions is equated with an expression that is equivalent, except that it gives realized
outcomes in the control state.



E[Y0 |T = 1, B = 1, P ost = 1] − E[Y0 |T = 1, B = 1, P ost = 0] −


E[Y0 |T = 1, B = 0, P ost = 1] − E[Y0 |T = 1, B = 0, P ost = 0]
=


E[Y0 |T = 0, B = 1, P ost = 1] − E[Y0 |T = 0, B = 1, P ost = 0] −


E[Y0 |T = 0, B = 0, P ost = 1] − E[Y0 |T = 0, B = 0, P ost = 0]

(9)

To show that this parallel trend assumption identifies δ, the causal effect, we can substitute
Equation 9 into Equation 8.
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β7 =
E[Y1 |T = 1, B = 1, P ost = 1] − E[Y0 |T = 1, B = 1, P ost = 0] −


E[Y0 |T = 1, B = 0, P ost = 1] − E[Y0 |T = 1, B = 0, P ost = 0] −


E[Y0 |T = 1, B = 1, P ost = 1] − E[Y0 |T = 1, B = 1, P ost = 0] −


E[Y0 |T = 1, B = 0, P ost = 1] − E[Y0 |T = 1, B = 0, P ost = 0]

(10)

Rearranging and rewriting Equation 10 we get

β7 =

E[Y1 − Y0 |T = 1, B = 1, P ost = 1]
+ E[Y0 |T = 1, B = 0, P ost = 1] − E[Y0 |T = 1, B = 0, P ost = 1]
+ E[Y0 |T = 1, B = 1, P ost = 0] − E[Y0 |T = 1, B = 1, P ost = 0]
+ E[Y0 |T = 1, B = 0, P ost = 0] − E[Y0 |T = 1, B = 0, P ost = 0]

(11)

By canceling out the redundant terms of Equation 11 we find that

β7 = (E[Y1 − Y0 |T = 1, B = 1, P ost = 1] = δ qed.
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(12)

Triple difference as difference-in-differences

Take the difference-in-differences estimator of Equation 5 and define the outcome variable, Ȳ ,
as:

Ȳij = Ȳaij − Ȳbij
12

(13)

Substituting this definition into Equation 5 gives us

δ̂ =
[(Ȳa,pre,treat − Ȳb,pre,treat ) − (Ȳa,post,treat − Ȳb,post,treat )]−
[(Ȳa,pre,cont − Ȳb,pre,cont ) − (Ȳa,post,cont − Ȳb,post,cont )]
= δ̂triple

(14)

This shows clearly that a basic difference-in-differences with a differential as the outcome
and a symmetric structure, is a triple difference, and the other way around. This implies that
all procedures for difference-in-differences can be applied to a transformed triple difference.
For instance, standard robustness checks for difference-in-differences can be applied, see for
instance Angrist and Pischke (2008). Also, semi-parametric versions of the difference-indifferences estimator are available (Abadie, 2005), as well as non-linear models (Athey and
Imbens, 2006) can be directly applied to the transformed problem. Finally, knowing that
difference-in-differences models struggle with standard errors when there are few clusters, see
Bertrand et al. (2004), this will apply to the transformed triple difference, as well as to the
triple difference estimator, though to a smaller extent due to more degrees of freedom.

7

How to name the estimator

Using T as shorthand for triple, D for difference, and s for plural form, the six most common
ways of referencing the triple difference estimator are: TD (2911), TDs (1187), DDD (1104),
DDDs (928), DsDsDs (351), and DDsDs (332). The numbers in parenthesis are the number of
articles that use that particular way of referencing the estimator, equivalent to the cumulative
sums from Figure 1. Note that the search string includes the word economics, and excludes
all articles after 2017. The total number of articles is found through the same process as

13

above, except that it uses an inclusive OR statement for the six ways of referencing the
estimator, and yields 4813 unique papers. There are an additional four possible ways to
combine D and s. These combinations, which we believe to be erroneous, have a total of 36
hits, and are excluded throughout our paper.
Going back to Figure 1, we see that most of the growth in the references to the estimator
take place after 2010. There are two main ways of referencing the estimator, TD or DDD.
Both come with variations in plural s. Of the different ways of referencing the model, TD is
the most common and also seems to be the fastest growing.

7

In Table 1 we show a frequency table of different ways to reference the estimator that
occur together. Of the 2910 works that reference the triple difference estimator as TD, 256
also reference it as DDD in the same paper and 1713 rely solely on TD8 . The results in
Table 1 strongly suggest that there is a need to unify the terminology. Without taking a
strong stand on what is the most logical name, we recommend triple difference (TP) or
difference-in-difference-in-differences (DDDs).

8
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Concluding remarks

In this paper we document the rise of the triple difference estimator. The use of the estimator
has grown exponentially, yet it lacks formal derivation and is often carelessly applied in the
literature, for instance by largely ignoring its parallel trend assumption, and by omitting
unconditional plots, making model validation difficult. We also document a need to unify the
terminology and suggest ‘triple difference’ or ‘difference-in-difference-in-differences’.
7

While DDD has historically been the most common way of referencing the model when avoiding the
word triple, this has reversed for the last two years, and in 2017 DDDs was referenced 188 times, while DDD
was only referenced 143 times.
8
If we look at occurrences of TD with any plural variation of DDD, only 604 out of 2910 papers also
use a DDD variation, which is only about 20 percent. This is confirmed by looking at any of the DDD
variations and the co-occurrence of TD and TDs as well, meaning that the majority of papers that reference
the estimator rely on only one of the two main ways of referencing it.
9
Gruber (1994), the father of the triple difference estimator, used the terminology differences in differences
in differences or DsDsDs. This way of referencing the estimator has only 360 hits throughout time, and only
41 hits in 2017. This suggests that the 1152 citations to his paper are not primarily methodological. If they
were, we would expect his choice of terminology to be more common.
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Table 1: Combinations of triple difference referencing

TD
TDs
DDD
DDDs
DsDsDs
DDsDs

TD

TDs

DDD

DDDs

DsDsDs

DDsDs

2910
593
256
205
69
74

593
1130
62
105
40
49

256
62
1080
97
31
23

205
105
97
915
19
41

69
40
31
19
352
29

74
49
23
41
29
334

Note: T denotes triple, D denotes difference, and s denotes a plural s. All
searches are from Google Scholar and require the result to contain the word
economics and to be from the period between 1994-2017. Google Scholar
treats spaces and hyphens as the same. Note also that all numbers are upper
bounds, as a single paper might use more than two ways of referencing the
estimator.

Our main contribution is to show that the triple difference estimator does not require two
parallel trend assumptions to have a causal interpretation, even though it can be computed
as the difference between two difference-in-differences estimators. We also show that the
triple difference parallel trend assumption is equivalent to the parallel trend assumption in a
difference-in-differences model based on ratios.
When choosing between a triple difference and a difference-in-differences on a ratio-variable,
there are several things to consider. The difference-in-differences estimator is much better
understood, and there is a large literature that addresses the estimator and its shortcomings.
However, it comes at the cost of degrees of freedom, and provides less information than the
triple difference. The triple difference will for instance provide an estimate of spillover-effects
i.e. β5 in Equation 1, which is the effect on the non-treated in the treatment state in the
treatment period. This information is lost in the difference-in-differences estimator.
The triple difference estimator is often used as a heterogeneity test or as a robustness
check. When comparing it with a standard difference-in-differences, Berck and Villas-Boas
(2016) show conditions for when the triple difference estimator reduces bias relative to a
difference-in-differences approach in the presence of omitted variable bias.
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Finally, our reading of the literature points to some other key issues that demand more
awareness. Many of the articles examined spend considerable time on control variables, which
will not affect unbiasedness, only precision. This is easily shown by deducting any mean from
the estimator. Such means will cancel out, a point previously made for difference-in-differences
by Angrist and Pischke (2008, p.237). Much less time, if any, is spent on functional form. In
the triple difference estimator we make an assumption on how the outcomes of two groups
co-move relative to the co-movement in two other groups in the control state. Both a ratio
and its log-transformed counterpart can be a natural choice of functional form, depending
on the situation. This requires thought, however. Particularly since if the parallel trend
assumption holds in logs it will not hold in levels, and vice versa (Angrist and Pischke, 2008).
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Stata Journal
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Evidence from South Africa
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Payday lenders: Heroes or villains?
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The effects of a natural gas boom on employment and income
in Colorado, Texas, and Wyoming

This table is produced using the software Harzinger’s Publish or Perish 6. A search using each of the six most common ways to reference the
triple difference estimator is conducted from 1994 until October 2018, covering almost all results for the triple difference estimator. Each search
is combined with the word economics. When removing books and duplicates, this yields 3481 articles. The articles are sorted according to the
number of citations, and the top 50 most cited articles are presented here. Full journal titles are found in Table A1.
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