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Abstract
This paper studies whether national leadership shocks affect a country’s economic
growth. Jones and Olken [2005] find that national leaders’ accidental death affects
growth. In subsequent work, Jones and Olken [2009] find that different outcomes
of assassination attempts, successful attempts versus unsuccessful ones, matter for
countries’ institutions. This paper considers whether the outcome of assassination
attempts matters for economic growth. Evidence suggests that it has no significant
effect, which is surprising given the findings of Jones and Olken [2005].

JEL classifications: Economic Growth (O40), Political Economy (P48)

1

Corresponding author’s contact: Economics Department, Southern Illinois University Carbondale, Carbondale Illinois 62901. E-mail: gilberts@siu.edu, phone: (618) 453-5095, fax: (618) 453-2717.
2
Economics Department, Southern Illinois University Carbondale, Carbondale Illinois 62901.
3
Economics Department, Bloomsburg University of Pennsylvania, 400 East Second Street, Bloomsburg
Pennsylvania 17815.

The footrest on your high throne
Is worn smooth from the crest jewels
of lesser kings,
Bowing their crowned heads in surrender.
But good fortune is a wanton harlot,
Going where she will –
Oh majesty, is she still yours?
— from Ramayana, by Valmiki4
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Introduction

The quality of a nation’s leader may influence its fortunes, but such fortunes may be more
a matter of luck than leadership. “Luck” could manifest itself as positive short-run shocks
as in Easterly et al. [1993] or as favorable long-run geographic or historical characteristics
as in Hall and Jones [1999], Acemoglu et al. [2001], or Sachs and Warner [1997]. But given
these factors that are beyond the control of individuals, does leadership still play a role in
determining growth outcomes? To the extent that leadership quality affects living standards,
economic theories which ignore such effects may lack important depth in terms of political
economy.
In a remarkable paper, Benjamin Jones and Benjamin Olken [2005] attack the longstanding problem of identifying the effects of leadership on living standards. In the tradition
of quasi-experiments, they study historical patterns of economic growth before and after the
natural death of leaders, for those leaders that die in office. The idea is to use leaders’ natural
death as a control mechanism, setting up a quasi-experiment in which leadership effects can
plausibly be interpreted as exogenous and identifiably causative for economic growth. Jones
and Olken find that national leaders do appear to matter for economic growth.
The Jones-Olken [2005] work has drawn quick praise from the economics profession, with a
4

on page 211 of William Buck’s rendition [New American Library, 1976] of the classic Indian epic

1

chapter entitled “National Leadership and Economic Growth” appearing in the New Palgrave
Dictionary of Economics (Jones 2008). The Commission on Growth & Development, in
association with the World Bank, has taken the Jones-Olken work as an impetus to study in
greater depth the leadership-growth link. Their work has not yet produced a formal model
of political economy, but has produced a number of case studies and working hypotheses,
see Brady and Spence [2010].

As is true of most quasi-experiments, the Jones and Olken [2005] study is limited by
the restrictive nature of the control mechanism. For their control to work Jones and Olken
restrict attention to those historical situations where a leader dies – of natural causes. Leadership effects that exist in this historical context may not exist in general. Fortunately
other quasi-experiments are possible. Specifically, Jones and Olken [2009] consider an experiment focused on situations of leader assassination. They use the historical occurrences of
assassination success and failure as a control mechanism to tease out a significant effect of
leadership on economic institutions. For this they compare institutions across assassination
outcomes.

The assassination success/failure dichotomy provides an excellent opportunity to revisit
the effect of leadership on economic growth. To this end, the present work compares economic
growth across assassination outcomes. Surprisingly, we find no significant leadership effect:
the pattern of economic growth surrounding successful assassinations is similar to the pattern
that surrounds unsuccessful ones. The lack of leadership effect on growth stands in sharp
contrast to the findings of Jones and Olken [2005].

The rest of the paper is organized as follows. Section 2 states the model and hypotheses
under study, Section 3 describes the data, and Section 4 contains our empirical findings. In
Section 5 we discuss the results in light of previous findings, and Section 6 concludes.
2
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Leadership Effects

As in Jones and Olken [2005], suppose that economic growth rates g behave as follows:

git = νi + θlit + εit

(1)

for country i in year t, where lit represents leader quality which is fixed over the term of the
leader, θ is the leader’s effect on economic growth, νi a country fixed-effect, and εit is a zero
mean error term.
If the leadership quality process lit could be considered exogenous, being generated in a
way that did not depend on the economic growth process git , then leadership effects might
be estimated from the model (1) via a regression of growth rates on leader dummy variables.
However, leadership quality is plausibly endogenous, and Jones and Olken [2005] illustrate
this possibility as follows:

lit =




l

with probability P (δ0 git + δ1 gi,t−1 + · · · )



l 0

with probability 1 − P (δ0 git + δ1 gi,t−1 + · · · )

i,t−1

(2)

with l0 the quality of the next leader, in which case leader quality fluctuates over time.
To control for endogeneity, as in Jones and Olken [2009] we run a quasi-experiment in
which leadership effects on economic outcomes are measured in terms of a difference between
groups. The control group consists of those economies in which an assassination attempt
is made on the leader, but fails. The treatment group consists of the economies in which
assassination is successful. The key assumption is that, although an assassination attempt
could be endogenous and dependent on recent economic circumstances, the outcome of the
attempt – whether or not it kills the leader – is exogenous, being determined by luck.
We measure leadership effects on economic growth by contrasting patterns of economic
3

growth rates, around the time of assassination attempts, across failed and successful assassination attempts. We take a “difference-in-differences” approach, casting patterns of
economic growth in terms of temporal gaps in growth rates pre- and post-assassination attempt. To this end let gia be the average growth rate during years after a given assassination
attempt, and let gib be the average economic growth rate in years before the attempt, where
averaging is done over a specified number of years T . As in Jones and Olken [2005], we set
T = 5 as the main specification. Define a growth gap as follows:

GAPk = gka − gkb

(3)

where k represents a typical country-year pair i, t in which an assassination is attempted.
If leadership quality has no effect on economic growth then GAP should behave the
same regardless of whether assassination is successful. If instead leadership has a growth
effect then the behavior of GAP should depend on the assassination outcome. Denoting the
probability distribution of GAP by P(GAP), the hypotheses of interest are then:

H0 : P(GAP|success) = P(GAP|failure)
H1 : P(GAP|success) 6= P(GAP|failure)

If we take GAP to be normally distributed then we can test H0 vs. H1 by comparing the
distribution’s first two moments across assassination outcomes. For first moments the model
(1) implies:

E[GAP|success] − E[GAP|failure] = θE[∆¯l|success]

(4)

where ∆¯l is the temporal difference in leadership quality averages pre- and post-assassination
4

attempt, analogous to GAP.5 Under H1 the difference (4) in expectations can be positive
if poor economic leadership begets assassination attempts and their success brings about
improved leadership, on average. But the difference can as plausibly be negative if the
assassin’s intent is to retard economic reform. To cover both cases we apply a two-sided
t-test to the sample mean GAP values in the success and failure samples.
In terms of second moments, the effect of assassination in model (1) is:6


E[GAP2 |success] − E[GAP2 |failure] = θ2 E[(∆¯l)2 |success] − E[(∆¯l)2 |failure]

(5)

Since assassination success implies leadership change, while failure does not, it is natural to
suppose that the squared value (∆¯l)2 is larger on average for successful assassinations than
for failed ones, in which case E[GAP2 |success] is bigger than E[GAP2 |failure] under H1 . To
test for this effect we apply an F test to the ratio of mean squared GAP values, with the
success sample in the numerator and failure sample in denominator.7
For robustness we consider some other features of the GAP distribution, each of the form
E[g(GAP )] for some function g. These include the expected absolute gap (g(x) = |x|), the
probability of a positive gap (g(x) = 1{x>0} ), and the probability of a “big” gap (g(x) =
1{|x|>3} ). In terms of testing, for the absolute gap we apply a two-sample 1-sided upper-tailed
z test to sample averages of |GAP |, analogous to the F test of squared gaps.8 Similarly, for
the probability of a big gap we apply an upper-tailed z test to sample frequencies for the
Here we assume zero expected leadership change for failed assassinations: E[∆¯l|failure] = 0.
Here we assume that the error process εit is independent of both leadership quality and assassination
outcomes.
7
In the model (1), this F statistic has Fisher’s F distribution under H0 provided that the growth component processes lit and εit are jointly normal with E[∆¯l|success] = 0 = E[∆¯l|failure]. In light of equation 4,
we are assuming here that the conditional mean of GAP is zero in success and failure cases: this turns out
to be plausible in our applications.
8
Unlike the F test based on mean square gaps, the z test based on absolute gaps does not require normality
or a zero conditional mean GAP in success and failure groups.
5
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big gap event. For the probability of positive gap we apply a two-tailed z test, analogous to
our t test for differences in mean value.

3

History of Growth & Assassination

To describe historical patterns of economic growth surrounding successful and failed attempts
on leaders’ lives, we use the Jones and Olken [2009] data on serious attempts – successful &
failed – and we compute growth gaps (GAP) using real purchasing power GDP per capita
taken from the Penn World Tables for the post-war years 1950-2007.9 Tables 1 and 2 list
the country-year assassination attempt cases where the growth rate and GAP are defined,
with 64 failed attempts and 21 successful attempts.
For the U.S., the failed attempts on the lives of Gerald Ford (1975) and Ronald Reagan
(1981) coincided with growth gaps of 0.77% and 0.11%, respectively, while the assassination
of John F. Kennedy (1963) had a bigger gap, 2.49%. This is consistent with the idea that
aspiring assassins work to eliminate bad economic leadership and boost growth, but for these
three presidents the assailants (Lee Harvey Oswald, Sara Jane Moore, John Hinckley Jr.)
had no known ambition to boost the U.S. growth rate.
Sri Lanka is a striking example of economic contrast between successful vs. failed assassinations. It is the only country in our sample with multiple successes and failures during
1950-2007. Growth gaps are negative for failed attempts (-2.42% and -1.43%), while positive
for successes (3.40% and 1.60%). The first success, killing Solomon Bandaranaike in 1959,
is commonly linked to the leader’s lack of economic reforms.10 The second, killing Ranasinghe Premadasa in 1993, was at the hands of Tamil Tigers seeking greater representation
9

We use Penn World Table PWT 6.3, with growth rate defined as the growth rate of real GDP Chain
per capita (RGDPCH).
10
The assassin, Talduwe Somarama, stated in his confession that he was acting on behalf of the Sinhalese
people, but a conspirator Mapitigama Buddharakkitha is alleged to have acted in financial self interest, see
Weeramantry (1969).
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in government. The assassination failures are likewise mixed in terms of apparent motive,
the first one in 1987 by Marxists and the second in 1999 by Tamil Tigers. On the whole
it seems that equity, rather than growth, is the strongest economic rationale for these four
assassination attempts. If so it is not obvious why successful attempts resulted in positive
growth gaps, while failures did not.
Pooling data across countries and years, Figure 1 shows histograms of GAP for failed
and successful assassination sub-samples. The GAP distribution is similar in the two cases,
an impression supported by summary statistics reported in Table 3. The average GAP is
close to 0 in each case, positive for failures and negative for successes. Standard deviation
is about the same for each sample, as are the root mean square and mean absolute value.
We also report the frequency of positive gaps (GAP > 0), and large gaps (|GAP| > 3): the
failure sample has a greater percentage of positives than does the success sample, while the
occurrence of big gaps is about the same in each case.
The Jones and Olken [2009] assassination data is not limited to the post-war era, and
while the growth data from the Penn World Table is post-war only the Angus Maddison
dataset11 includes pre-war records as well.12 We calculate GAPs based on the Maddison
data, for the 122 failed assassination attempts and 41 successful attempts at which economic
growth and GAP are defined. Figure 2 shows histograms of GAP, for failures and successes,
and Table 4 reports summary statistics.
Like the strictly post-war results based on the Penn World Tables, the Maddison data
suggests similarity in GAP across assassination outcomes. For both datasets GAP tends to
be a bit larger in cases of failure than success. The unsigned GAP, in root mean square
11

Data are available online from the Maddison Project at www.ggdc.net/maddison/.
The Maddison data provides for a longer time series but two issues suggest limiting at least some of the
analysis to the post World War Two period. For one, better data arises. A second is that governments tended
to be smaller with fewer fiscal policy tools, and central banks did not use monetary policy as actively as
they do today. With fewer activist economic policies, one then would not be surprised if leadership changes
produced few growth differences. Twenty-nine of the fifty-nine assassinations from Jones and Olken [2009]
occurred before 1945.
12
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form, is slightly higher for failures than for successes. The mean absolute gap is likewise a
bit higher for failures, based on the Maddison data, while slightly lower based on the Penn
World data.

4

Does Leadership Cause Growth?

To test for leadership effects on economic growth, we apply basic two-sample tests to growth
GAPs for assassination success and failure sub-samples, as described earlier. We then supplement our findings with some regression-augmented results that incorporate additional
controls.

4.1

Main Findings

We report in Table 5 two-sample tests for leadership effects, in each case testing for a difference in a GAP parameter value across the success and failure assassination sub-populations.
Column [1] of this table reports the results for the Penn World Table and Maddison growth
datasets, in each case finding no statistically significant leadership effects at conventional
significance levels.
Since the mean growth GAP is not significantly different across assassination failure
and success, leadership change is not significantly linked to growth improvement or decline.
Also, since the mean squared GAP shows no significant difference across groups, there is
no significant link between leadership and the size of growth gaps. These conclusions are
reinforced by the remaining test results, as both mean GAP and the probability of a big
gap describe growth improvement/decline, while the mean square GAP, absolute gap, and
probability of a big gap all describe the size of growth gaps.
We perform a variety of robustness checks on our findings, here and in Section 4.2. In
terms of distributional assumptions, normality of GAP is useful for motivating t-tests of
8

means and F -tests of mean squares, but is critical only for the F -tests. Also, our z-tests do
not require normality of GAP, and since some of these tests address the same issue as the
F test, our conclusions are not specifically tied to GAP normality.
Our tests assume that GAPs are independent across assassination attempts, but some
assassination attempts follow shortly upon another (in the same country) in which case some
GAPs may be correlated. A correction for positively correlated GAPs would generally lower
significance levels for our t tests, and our already insignificant results would become even
weaker. Our F and z tests could likewise be corrected, but with similar anticipated results.
An alternative is to run the tests on a pruned set of assassination attempts, discarding those
attempts that follow an earlier attempt (in the same country) by fewer than T + 2 years.13
The results, presented in column [2] of Table 5, show no significant leadership effects, hence
reinforcing our original conclusion.
Some assassinated leaders held office for a very short time, hence may not have had time
to generate a leadership effect. To control for this we re-run our tests on data that excludes
all assassinated leaders who served less than two years in office. The results again show no
significance evidence of leadership in either the PWT or Maddison datasets.14
In terms of the time window width T , Table 5 reports result based on T = 5 but we
have also done the tests for widths T = 3, 4, 6, 7, and leadership effects generally remain
insignificant at the 10 percent level. For the PWT data there are no significant effects except
at T = 3, and then only for the mean square value and big gap probability parameters.15
For the Maddison data there are no significant effects in versions [1] or [2] of any test, and
p-values exceed 20%.16
13

Jones and Olken [2005] prune natural death cases in a similar fashion.
The typical p-value is slightly higher here than before.
15
At T = 3, for the PWT data the two-sample the F test for mean squares rejects at the 5 percent level
in each version [1] - [2], as does the z test for big gap probability.
16
On a descriptive level, for the PWT data at T = 3 a bigger historical GAP size for the success sample is
visually evident from histograms (omitted) like those in Figure 1, and from sample statistics (also omitted)
like those in Table 3. But the opposite holds in the Maddison data, where gap sizes appear bigger in the
14
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To further explore the timing issue we redo our tests based on a redefined GAP, with
the “after-attempt” growth rate average ga computed on a window of years starting 2 or 3
years after the assassination attempt, rather than 1 year after. Test results are insignificant
at the 10 percent level, in all cases, for both the PWT and Maddison datasets.17

4.2

Regression-Augmented Results

Our tests results, based on a simple difference-in-differences approach, do not control for all
possible confounding factors that may influence economic growth. This is a problem if the
successfulness of leader assassination attempts is influenced by such a factor, but the work of
Jones and Olken [2009] suggests instead that assassination successfulness is exogenous with
respect to a variety of factors including the method of assassination, incidence of war, the
leader’s age and tenure, and energy use per capita. Hence our findings are not obviously
biased due to omission of relevant variables, but for completeness we include below some
regression-augmented results with a variety of controls.18
4.2.1

Time Trend

To control for a time trend we posit fixed effects in the style of Jones and Olken [2005]:

git = αz P REk + βz P OSTk + νi + νt + εit

(6)

where P REk and P OSTk are dummy variables for pre-attempt and post-attempt, respectively, and where we have pruned out all attempts which follow an earlier one by less than
failure sample, and sample values of both mean square gap and absolute gap are larger for failure than for
success.
17
Significance levels are lower here than in Table 5, with typical p-values higher by at least 10 percentage
points.
18
As an additional check, we augment the Jones and Olken [2009, Table 3, Panel B, column 4] probit
model of success by including lagged economic growth as an explanatory variable. For both the PWT and
Maddison datasets, there is no significant evidence of success predictability. The p values for the Wald (χ2 )
test are 0.26 and 0.52 on PWT and Maddison datasets, respectively.
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T + 2 years. Running the regression of g on P RE and P OST via panel fixed effects estimation, we estimate GAPk as the difference β̂z − α̂z in coefficient estimates β̂z and α̂z .
Taking the estimated gaps as source data we re-do our difference-in-difference tests for
leadership effects, reporting the results in column [3] of Table 5. Results are generally insignificant.19 There is one exception, for the parameter Prob(Gap > 0), which is significantly
different across assassination outcomes when tested on the Maddison dataset, but not for
the Penn World Table data. The general lack of significance agrees with our earlier results,
and this commonality is not surprising given that the additional control here (time trend)
appears unrelated to assassination success rates (Jones and Olken 2009).

4.2.2

Style & Frequency of Assassination Attempts

Jones and Olken [2009] point out that any economic effects attributed to an assassination
attempt’s outcome – failure or success – may instead be due to the style or frequency of
assassination attempts. To control for these we run some regressions in the style of Jones
and Olken [2009]:

yk = β SUCCESSk + γXk + εk

(7)

where y is an outcome of interest, SUCCESS is a dummy variable which equals 1 if a nation’s
leader is assassinated and 0 if assassination is seriously attempted but fails, and X is a vector
of other observable regressors plus an intercept. The parameter of interest is β, this being the
expected difference in y for successful vs. failed assassinations, ceteris paribus. The controls
X consist of dummy variables for the type of weapon used in the assassination attempt, and
19

The estimated gaps contain sampling variability specific to the estimation and filtering process, and
in simulation we find that this causes some over-rejection by our tests, rendering p-values in column [3]
downward-biased. Since the reported results are insignificant, we do not report bias-corrected p-values as
these are higher and hence also insignificant.
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for the number of assassination attempts in a given country-year k.20
In Table 6 we report the estimated leadership effect with y defined as GAP and, alternately, as |GAP|, using the Penn World Table dataset and also the Maddison dataset, with
p-values shown in parentheses.21 Column [1] uses all available data, column [2] uses pruned
data analogous to column [2] of Table 5, and column [3] uses pruned and filtered data analogous to column [3] of Table 5. In all cases, leadership effects on growth are statistically
insignificant.

5

Discussion

The present work searches for leadership effects on economic growth, in situations where
leaders are the target of assassination attempts. Our search produces no evidence of important leadership effects, and this raises additional questions which we address in the following
sub-sections.

5.1

Why Doesn’t Leadership Affect Growth?

The historical growth patterns presented in Figures 1 & 2 and Tables 3 & 4 show only
modest historical difference in the growth patterns across assassination outcomes. Why
doesn’t leadership affect growth here? The best answer would be informed by a theory
of political economy that includes the major tenets of modern growth theory as well as
specific attention to leaders’ economic effects. To our knowledge no such theory has yet been
advanced, hence our best answer is necessarily cursory.
If, as argued in Brady and Spence [2010], leadership effects on economic growth occur
20

For definitions of weapon types, see Jones and Olken [2009]. We obtain data for these variables from
Benjamin Olken’s website.
21
Estimates and p-values are based on ordinary least squares, but inferences are similar when instead we
include cluster effects in estimation of the model using Stata 11 software.
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as leaders pull economic policy levers, then it is reasonable to observe a lack of leadership
effects in historical data – stretching back to 1950 and earlier, since economists have only
recently converged toward a consensus about which policy levers should be pulled to generate
economic growth.22 In the same vein, once all leaders become informed by economists’
modern understanding of growth, they might all choose the right policy levers – assuming
that such all levers are available and that all leaders choose to pursue economic growth. If so
then leaders may not vary much in terms of their impact on growth in the future. Perhaps
some transitory period, a “golden window” in the recent past, is one where leadership effects
might be most historically prominent, but the identification of such a window is beyond the
present scope.23

5.2

Assassination vs. Natural Death

We do not find much historical effect of leadership on growth, based on assassination attempt
cases, but what about the natural death cases studied by Jones and Olken [2005]? These
authors provide no descriptive evidence of historical leadership effects, aside from some
anecdotal examples. They do report in their Table 3 statistics for treatment and control
groups, with the former being cases of leader natural death and the latter being pre-death
situations 5 or 6 years prior to a leader’s natural death. But these take the form of test
statistics, not descriptives of growth patterns. Consequently, it is hard to comment on the
historical importance of leadership effects based on their work.24
22

Open questions remain: Do policies have big growth effects? Do leaders face some constraints in picking
a policy, or instead freely choose a policy in line with ideology?
23
To take the Brady and Spence [2010] argument as rationale for the absence of leadership effects may seem
perilous since their work takes inspiration from the Jones and Olken [2005] findings of significant leadership
effects on economic growth. But the Brady-Spence argument is that leadership can have economic impact
– via policy levers, which is different than saying that leadership’s economic impact varies across countries
and years in a measurable way.
24
The J statistics reported in their Table 3 are each averages of normalized squared GAPs, and if the
normalizing factors are about the same in treatment and control groups then the ratio of treatment J to
control J is approximately the ratio of mean square gaps, which is 1.312
0.841 = 1.625 in their first specification, in

13

Under the assumption that leader quality varies across countries and years, Jones and
Olken [2005] estimate the leadership effects parameter θ in the growth model (1), reporting
a value of 0.0147. With the standard deviation of leader quality l set equal to 1, a 1 standard
deviation increase in leader quality increases growth rates by 1.47 percentage points per year
– a sizable effect. Hence their fitted model exhibits substantial leadership effects based on
cases of leaders’ natural death. But since leadership quality is unobserved in (1), its value
lit could arguably be zero always, in which case variations in growth across countries and
time are unrelated to leadership, and the model is observationally equivalent to one where
θ = 0. To prefer the estimated value 0.0147, one must prefer to think that leadership quality
has positive variance. For Jones and Olken this is justified by their finding of statistically
significant leadership effects on growth. Their reported effect θ̂ = 0.0147 is post-inference,
two analytical layers separated from descriptive evidence of such effects.
We estimate the leadership effect θ for the assassination attempts data via equation (5),
which expresses the success-failure contrast in mean square growth GAPs in terms of θ and
mean square leader quality changes. For the Penn World Table and Maddison datasets
(Tables 3 and 4) the estimated mean square GAP contrast is negative, and if we suppose
as earlier that the change ∆¯l has a larger mean square for successes than failures then the
discrepancy between left and right sides of (5) in minimized by setting θ = 0. We can get a
positive estimate of θ if we suppose instead that ∆¯l has a smaller mean square for successes
than failures, but this runs counter to the idea that success brings about leader quality
change while failure does not.
In terms of inference, we found the leadership-growth link to be generally insignificant,
based on data for assassination attempts, while Jones and Olken [2005] reach the opposite
conclusion based on data for leaders’ natural death. A simple explanation is that leadership
√
which case the root mean square GAP in the natural death sample is about 1.625 = 1.275 times as large
as in the pre-death sample. By comparison, in our Table 3 the control and treatment samples have about
the same root mean square GAP, the latter being 0.978 times the former.
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really does have growth effects only in the latter case. This could be true for example if
natural deaths occurred mainly during a “golden window” period as previously described,
when leaders were just learning the ropes of managing economic growth, while assassination
attempts occurred outside this window. But the rates of leaders’ natural death and assassination attempts have been reasonably steady over time (Jones and Olken 2005, 2009), and
we can find no clear argument for why leadership effects might be so disparate in the two
settings.
Jones and Olken [2005] report that effects of natural death-induced leadership change
are most apparent in countries with autocratic leaders. To see if the same may hold true
in the case of assassinated leaders, we redo our empirics on the subsample of autocracies.
The p-values are generally lower for our two-sample tests of GAP size here, by about 10
percentage points, but still insignificant at standard test levels.
In terms of test design, the main test used by Jones and Olken is a Wald test for volatility
effects, and among our tests this corresponds most closely to our F test of mean squared
GAPs. Under the assumption that the conditional mean of GAP is zero in assassination
success and failure cases, the conditional mean squared GAP equals variance, and our F
statistic also tests for volatility effects.25 The Jones-Olken F test controls for time trends,
and this most closely corresponds to our F test of mean squares in column [3] of Table 5,
specifically the PWT sample results, since the Jones-Olken results use post-war PWT data.
While econometric differences remain, these do not seem to be an obvious source for the
wide differences in test results.26
Jones and Olken also report a “rank” test for leadership effects. With growth GAP
25

We have run, but not reported, F tests based on sample variance rather than on sample mean square,
but the results are near-identical.
26
Jones and Olken used growth data only for years prior to 2001, but we get essentially the same results
in Tables 3 through 5 when we omit post-2000 growth. Data vintage/revision is another source of disparity,
as Jones and Olken use PWT 6.1 released in year 2002 while we use PWT 6.3, but our PWT results are not
materially affected when we re-do them using the PWT 6.1.

15

computed at times of leader natural death and also at all other times, if all such GAPs
are independent and identically distributed within a given country then their sample ranks
within that country are uniformly distributed.27 If instead there is increased GAP volatility
at times of natural death then GAP rank is more likely near 0 or 1 in those cases. With
this idea Jones and Olken compute GAP ranks r for natural death cases, and also their
deviations |r − 12 | from 12 . They compare the average deviation to the theoretical value

1
4

expected under the null hypothesis of no effect, normalize to get a test statistic, and report
significant evidence of leadership effects.
Applying the GAP rank idea to assassination attempt data, we pool the GAP values for
assassination successes and failures, and compute their ranks. The average rank deviation
|r − 21 | equals 0.257 and 0.248 for success and failure samples of PWT data, and equals
0.246 and 0.251 for the corresponding samples of Maddison data. Hence the rank deviations
are almost exactly equal to the value 0.25 expected if leadership effects are absent, and the
observed differences in rank deviation – across success and failure groups – are small.28
The difference between our test results and those of Jones and Olken [2005] could also be
due to sample size. There are 52 post-war natural deaths in their test sample, these being
trimmed from 57 total observations in the manner described earlier. The present work there
are 63 trimmed assassination attempts (17 failed, 46 successful) covered by the post-war
Penn World Table growth data, and 121 trimmed attempts (88 failed, 33 successful) covered
by the Maddison growth data. The number of deaths, in each sample, is important for
test power. To illustrate we consider the Jones-Olken Wald test and our F test of mean
squared GAPs. Both can be interpreted as ratios, with “treatment” mean square GAP as
numerator and a standard error in the denominator, distributed as χ2 (ntreatment ) under the
27

With sample overlap for GAP statistics computed for nearby years, GAPs may be correlated over time,
but if stationary then their ranks may still be uniformly distributed.
28
They are also statistically insignificant, based on simulation under the null hypothesis of purely random
GAPs, with one-sided upper-tailed p-value about 40 percent on PWT data and about 50 percent on Maddison
data.
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null in the asymptotic setting with no denominator uncertainty. We simulate this chi square
test statistic in the setting of the growth equation (1). It’s distribution is determined by the
“signal-to-noise” ratio θ/σε and ntreatment .
With 52 natural deaths as in Jones and Olken [2005], the value of θ/σε that generates
simulated p-values with mean at 5 percent (which is the typical p-value reported in their
paper) is 0.58, and this generates p-values with mean of 10 percent for the 33 assassination
deaths covered by the Maddison growth data. So, a reasonable expectation in the Maddison
data is a 10 percent significance level, but we see much larger p-values – in fact the estimated
effects are opposite of what is expected under the alternative. For the Penn World Table
(PWT 6.3) sample size is smaller and the average simulated p-value is 18 percent, again much
smaller than the actual p-values we report. So sample size is an important consideration
but does not explain the insignificance of leadership effects in the context of assassination
attempts.
We are left with no satisfying account for the differences between our conclusions and
those of Jones and Olken [2005], concerning leadership impacts on economic growth. Additional study of the sampling properties of relevant econometric tests may be helpful, as
the Jones-Olken F test procedure is somewhat novel and has not been discussed in the
econometrics literature. For both studies, a full-fledged model of political economy – with
potential leadership effects – would be invaluable as a means of interpreting and evaluating
the empirical results.

6

Concluding Remarks

We do not a find strong link between assassination outcomes and economic growth. Of
course, this does not prove that leadership does not matter for growth outcomes. The JonesOlken assassination sample allows one to utilize a quasi-experiment to examine political
17

and economic outcomes, and with this device the potential for reverse causality greatly
lessens. Nevertheless, leadership change due to assassination constitutes a small subset of
all leadership changes, and serious assassination attempts are unusual events. Still, our
results certainly cast doubt on the Jones and Olken [2005] findings that leadership changes
in general have had nontrivial effects on growth outcomes.
As stated above, one reason for our findings could be a lack of power to detect the effects
of leadership change. Easterly et al. [1993] compare growth outcomes across three decades
and find only weak within-country growth associations across decades despite a much greater
uniformity of policies across these same decades, suggesting that growth outcomes are to a
large extent driven by various shocks. One shock could be exogenous leadership changes due
to natural death or assassination but numerous other shocks such as commodity price movements, wars, and natural disasters could also be important. If such shocks are sufficiently
large, then they would mask the effects of leadership upon economic growth. Perhaps such
events even relegate the policies chosen by these leaders to relative unimportance in affecting
economic growth, especially in the short run.
Another possibility is that polices are important for growth outcomes but successors differ
little in the policies they promote from the assassinated leaders they replace, either because
they share similar ideologies or because they face similar political constraints. In democracies, successors of leaders who die in office generally come from the same political party as
those they replace.29 Thirteen of the assassinations from Jones and Olken [2009] occurred
in democracies with orderly successions.30 Numerous examples of relatively straightforward
transitions from nondemocracies also exist. In Nicaragua, Luis Somoza replaced his father
29

Of course, important policy differences could still arise and have been subject to great speculation.
Would John Kennedy have kept the U.S. “out of Vietnam”? What would the Reconstruction of the South
after the U.S. Civil War have looked like under Lincoln?
30
Included in this list is Verwoerd from South Africa. Although South Africa denied suffrage and equal
rights for the majority of its citizens (and so could certainly be considered as nondemocratic), John Vorster’s
election to prime minister by the ruling power followed smoothly and under established procedures.
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after the latter was assassinated in 1956. King Khalid replaced his half-brother King Faisal
as leader of Saudi Arabia in 1975. Neither of these victims was killed by an assassin with any
chance of becoming leader himself. Of the 59 assassinations listed in Jones and Olken [2009]
fourteen (or 24 percent) of the successors were family members of the deceased.31 Other
examples as to why leadership change could have small growth effects include political rivals
with little difference in ideology striving for power such as in Venezuela when Perez Jimenez
succeeded Carlos Delgado after the latter was killed in office. Both came from the same
military junta.
For a more specific example of the similarity of economic policies across successive leaders, consider trade policy.32 Wacziarg and Welch [2003] provide a list of trade liberalization
dates for a large set of countries beginning in 1950. Of the 24 successful assassination attempts since 1950 compiled by Jones and Olken [2009], 17 of these 24 countries did not
liberalize trade within five years following the death of the previous leader. Five of these
24 had already liberalized and did not reverse course following the leadership change. Only
two experienced a major change in trade liberalization following an assassination: both
Nicaragua and Guatemala were no longer considered to have an open economy by Wacziarg
and Welch [2003] four years following the successful assassination. Bekaert et al. [2003]
consider equity market reforms and provide official liberalization dates for 31 emerging market countries. Nine of these 31 also had successful assassinations. But of these nine, only
Pakistan liberalized their equity markets within five years of the assassination.33
31

But one can certainly find examples where policy drastically changed under a familial successor. Alexander III of Russia halted and then reversed many of his father’s reforms after the latter was assassinated. We
merely suggest that such instances are the exception rather than the rule.
32
Trade policies are not the only ones that could differ across regimes, but they have received a great deal
of attention. They are also policies for which past researchers have developed distinct classifications that
we can use here. Moreover, Giavazzi and Tabellini [2005] use the Wacziarg and Welch [2003] trade regime
classification as a proxy for broader economic liberalizations.
33
Zia was killed in 1988 and Pakistan liberalized in 1991. However, liberalization did not occur under Zia’s
successor, Benazir Bhutto, but under Nawaz Sharif following Bhutto’s removal from power on corruption
charges in 1990.
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These considerations may help explain the lack of growth effects. However, they do
not fully explain our results relative to those of Jones and Olken [2009] who found that
the outcome of assassination attempts did matter for institutional change. Presumably, the
examples given above should have involved little effect on institutions. A possible explanation
is that the events in question did affect institutions but the institutional changes only created
growth effects many years later, after there was confidence that institutional reforms would
persist.
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Table 1: Failed Assassination Attempts
country
Afghanistan
Algeria
Argentina
Argentina
Bolivia
Bolivia
Cambodia
Chad
Chile
China
Cyprus
Egypt
Egypt
Egypt
Ethiopia
France
France
France
Ghana
Ghana
Ghana
Greece
Guatemala
Guinea
India
India
Iran
Iraq
Israel
Jordan
Jordan
Jordan

year growth
2002 71.49
1968
7.83
1976
0.18
1977
5.24
1964
1.90
1965
3.76
1998
5.08
1976 -3.37
1986
3.64
1961 -12.10
1970
0.38
1974 -6.11
1995
2.51
1999
3.14
1978 -3.63
1961
4.45
1962
5.12
2002
0.17
1962 30.86
1963 -15.42
1964 19.92
1968
6.85
1996
1.45
1980
0.62
1980
3.26
1986
2.59
1967
7.84
1982 -3.66
1957
2.41
1960
0.34
1970 -13.61
1972
3.17

GAP
12.41
-2.81
-1.23
-2.72
-1.75
-3.32
3.72
-8.26
8.06
1.44
-16.30
6.24
-1.65
-0.12
1.20
0.48
0.84
-1.33
7.89
9.05
8.60
1.37
-0.12
-1.70
0.44
-0.24
5.33
-2.01
3.73
-2.26
-3.64
2.87

country
Japan
Japan
Kuwait
Libya
Libya
Libya
Nicaragua
Netherlands
Pakistan
Pakistan
Peru
Korea, Republic of
Korea, Republic of
Korea, Republic of
South Africa
Sri Lanka
Sri Lanka
Syria
Syria
Turkmenistan
Togo
Turkey
Turkey
Turkey
Uganda
Uganda
Uganda
United Kingdom
United States
United States
Uzbekistan
Venezuela
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year growth GAP
1960
13.09
1.99
1963
7.72
0.67
1985
-5.77
9.22
1978
-5.29 -22.78
1981 -34.63 -6.77
1984
-6.77
7.14
1959
-3.99
4.63
1987
1.02
0.92
1968
3.92 -1.15
1999
1.46
1.13
1986
8.97 -2.40
1968
9.89
1.23
1974
8.76
0.96
1983
9.24
4.42
1960
2.49
1.42
1987
-0.41 -2.42
1999
3.53 -1.43
1973
-8.21
0.46
1980
5.84 -4.63
2002
-3.67
3.21
1967
4.61 -3.03
1964
0.37
3.37
1975
5.49 -1.92
1988
-0.97 -0.55
1969
3.61 -2.60
1975
-0.99 -5.36
1976
-1.95 -6.85
1984
2.59
3.04
1975
-1.60
0.77
1981
1.67
0.11
1999
2.38
4.81
1960
-7.95
0.37

Table 2: Successful Assassination Attempts
country
Algeria
Burundi
Congo, Republic of
Dominican Republic
Congo, Dem. Rep.
Egypt
Guatemala
India
Israel
Lebanon
Madagascar
Nepal
Nicaragua
Pakistan
Korea, Republic of
Rwanda
South Africa
Sri Lanka
Sri Lanka
Sweden
United States

year growth GAP
1992
-1.62
0.65
1994
0.58 -3.19
1977
-5.95 -3.42
1961
-5.41 -0.58
2001
16.87 12.94
1981
9.22
1.13
1957
1.49
0.40
1984
4.57
2.48
1995
3.73 -2.04
1989 -43.39 -12.01
1975
-0.02 -4.72
2001
-1.37 -0.54
1956
-3.00 -7.63
1988
2.09 -2.41
1979
8.14 -4.24
1994 -36.19 10.85
1966
3.20 -1.16
1959
-0.88
3.40
1993
4.02
1.60
1986
2.48 -0.29
1963
3.25
2.49
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Table 3: Growth Gap Statistics, by Assassination Outcome, Penn World Table Data

Statistic
Failure Success
mean
0.170
-0.300
standard deviation
5.416
5.293
root mean square
5.419
5.302
mean absolute value
3.650
3.722
frequency, GAP > 0
0.547
0.429
frequency, |GAP| > 3
0.422
0.429
sample size
64
21

Table 4: Growth Gap, Descriptive Stats, by Assassination Outcome, Maddison Data

statistic
mean
standard deviation
root mean square
mean absolute value
frequency, GAP > 0
frequency, |GAP| > 3
sample size

Assassination Assassination
Failure
Success
0.957
0.733
5.468
5.321
5.551
5.371
3.826
3.721
0.574
0.537
0.492
0.488
122
41
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Table 5: Tests for Leadership Effects∗
Data Source Parameter
PWT
mean
mean square
mean absolute value
Prob(Gap > 0)
Prob(|Gap| > 3)

Maddison

mean
mean square
mean absolute value
Prob(Gap > 0)
Prob(|Gap| > 3)

∗

[1]
-0.351
(0.729)
0.957
(0.525)
0.075
(0.470)
-0.949
(0.343)
0.054
(0.479)

[2]
-0.159
(0.875)
1.029
(0.448)
0.338
(0.368)
-0.940
(0.347)
0.563
(0.287)

[3]
-0.288
(0.777)
1.010
(0.465)
0.388
(0.349)
-1.549
(0.121)
0.408
(0.342)

-0.232
(0.818)
0.936
(0.585)
-0.149
(0.559)
-0.414
(0.679)
-0.044
(0.518)

-0.700
(0.489)
0.903
(0.619)
-0.336
(0.631)
-0.903
(0.367)
-0.149
(0.559)

-0.724
(0.474)
0.866
(0.672)
-0.572
(0.716)
-1.732
(0.083)
-1.086
(0.861)

Notes: p-values are in parentheses. Test methods are as follows: t-test for (difference in)

mean values, F test for mean squares, z-test for mean absolute values and for probabilities.
Results in column [1] are based on all available data, those in column [2] are based on pruned
sets of data (to reduce repeated observations per country), and those in column [3] are based
on pruned & detrended data.
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Table 6: Regression Models
Dataset
PWT

Dependent Variable
GAP
|GAP|

Maddison

GAP
|GAP|

∗

[1]
-0.681
(0.639)
0.393
(0.354)

[2]
-0.719
(0.694)
0.835
(0.268)

[3]
-0.569
(0.739)
0.486
(0.347)

-0.606
(0.556)
-0.139
(0.427)

-1.559
(0.220)
-0.461
(0.316)

-1.471
(0.249)
-0.689
(0.238)

Notes: Reported are SUCCESS coefficient estimates, with p-values parentheses, in re-

gressions of GAP and |GAP| on SUCCESS and controls. The controls consist of dummy
variables for the number of assassination attempts in a given country-year, and the type of
weapon used. Results in column [1] are based on all available data, those in column [2] are
based on pruned data, and those in column [3] are based on pruned & effects-adjusted data.
The p-values are 2-sided for GAP , and 1-sided upper-tailed for |GAP |.
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Figure 1: Histograms of Growth Gaps, by Assassination Outcome, Penn World Table Data

28

GAP by SUCCESS
SUCCESS=0
40

Frequency

30

20

10

0

-15

-10

-5

0

5

10

15

20

25

30

15

20

25

30

SUCCESS=1
40

Frequency

30

20

10

0

-15

-10

-5

0

5

10

Figure 2: Histograms of Growth Gaps, by Assassination Outcome, Maddison Data
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