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1. Examination of non-linear conditional marginal effects

We apply Hainmueller, Mummolo, and Xu’s (2019) approach to test for non-linearity in our estimate
of the conditional marginal effect of o0/ income on child mortality. We first follow their diagnostic
approach and examine the scatterplot between the key independent variable o/ income and the
dependent variable (log) child mortality in three sub-samples from the main model estimation sample.
These sub-samples cortespond to the lowest, middle, and highest 1/3 of observed values of the
moderating variable autocratic personalization. Each graph plots a lowess fit line.

Figure 1: Diagnostic Scatterplots of Oz Income and Child Mortality, by levels of Autocratic Personalization
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Visually inspecting the panels suggests that a linear model is appropriate in each sub-sample, however
the presence of fixed effects in the data means that we also supplement this with the authors’ binning
estimator which breaks the continuous moderating variable into bins, representing the terciles used to
construct the sub-samples in Figure 1. Figure 2 reports the results of this binning estimator
(represented as the whisker plots in red), along with the estimated linear interaction effect assumed to
change at a constant rate with the moderating variable awtocratic personalization (i.e., the marginal effect



we present in Figure 3 in the main manuscript), represented as the solid black line with the light gray
confidence interval.

Figure 2: Linear and Non-Linear Conditional Marginal Effects Compared
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Linear marginal effect plotted in black; Non-linear marginal effect caleulated from Hainmueller,
Mummolo, and Xu's (2019} binning estimator plotted in red.

The results from the binning estimator support our assumption of a linear interaction effect. Each
estimate falls close to the estimate linear conditional marginal effect. Importantly, the substantive
conclusions we draw from this exercise are identical to those we discuss in the main manuscript.
Specifically, oi/ income has a positive and significant effect on chzld mortality when autocrats have low
levels of autocratic personalization, or short time horizons.



2. Symmetrical interpretation of interaction effect autocratic personalization (x) oil income

Figure 3 examines our key interaction effect autocratic personalization (x) oil income symmetrically; that is,
it examines the marginal effect of autocratic personalization on (log) child mortality across the range of
observed values of i/ incomze.

The coefficient plot in Figure 2 in the main manuscript suggests that the effect of awtocratic
personalization is not statistically significant when o4/ income is zero. This is reflected on the left side of
the marginal effect plot below, where the confidence intervals of the linear marginal effect includes
zero. We interpret this as demonstrating that, for non-oil producers and even moderate-sized oil
producers, higher levels of autocratic personalization have no impact on the observed rates of child
mortality. In other words, for this large share of autocracies, tilting the balance of power toward the
leader is unlikely to improve rates of child mortality, while increasing the likelthood of other harmful
outcomes of autocratic personalization, such as Frantz et al.’s (2020) demonstration that such regimes
are more likely to use repression.

However, at higher levels of i/ income, the effect of autocratic personalization becomes negative and
statistically significant. One interpretation is that amongst large oil producers, an increase in leader’s
security is associated with an improvement in rates of child mortality. Nevertheless, drawing firm

conclusions is complicated given the relative paucity of observations at these levels of i/ incorme.

Figure 3: Conditional Marginal Effect of Awtocratic Personalization on Child Mortality, across levels of Oz Income
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3. Robustness of main model to specification changes

We evaluate the robustness of our main result to four separate model specification changes. First, we
replace the ordinal measure of regime type with VDem’s polyarchy index (Coppedge et al. 2019). Second,
we include a measure of party-based autocracies (data from Geddes et al. 2014). Third, we exclude
monarchies from the sample, again relying on Geddes et al. (2014). Fourth, we include additional
measures of administrative capacity and corruption, from VDem (Coppedge et al. 2019), and a binary
measure of whether there was internal or internationalized internal conflict in the year (Themnér and
Wallensteen 2013). Our results are robust to each of these model specification changes. Figure 5
presents the estimated regression coefficients from these models, while the individual panels in Figure
6 presents plots of the estimated linear marginal effects of oz/ income for each specification.

Figure 5: Fixed Effect Regression Coefficients Evaluating Model Robustness to Specification Changes
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Figure 6: Linear Conditional Marginal Effects from Fixed Effect Regressions Reported in Figure 5
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4. Robustness to clustering standard errors on autocratic regimes

Geddes et al.’s (2018) measure of autocratic personalization varies by year and autocratic regime. Our
results are robust to clustering standard errors by autocratic regime, instead of country as reported in
the main manuscript. Figure 7 reports the coefficient plots for 4 separate models: the standard model
presented in the main text, and alternatives controlling for party autocracies, excluding monarchies,
and calculating the dependent variable as a one year change in rates of child mortality (see item #7
below). The results are consistent across all model permutations. For the sake of clarity, we limit our
presentation of marginal effects (Figure 8) to those based on the standard model only.

Figure 7: Fixed Effect Regression Coefficients, Clustering on Autocratic Regime
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Figure 8: Linear Conditional Marginal Effects, Clustering by Autocratic Regime
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5. Assessing the impact of the sluggish moderating variable Awfocratic Personalization

Our measure of time horizons (autocratic personalization) varies by country and year, though changes
within panels relatively slowly. The inclusion of fixed effects in our preferred specification may absorb
the impact of this slowly changing variable. To assess the impact of this measure and our modeling
choices, we conduct two additional robustness analyses.

First, we re-estimate our main specification using random effects, but adding controls for three
separate fixed factors: colonial heritage (Hadenius and Toerell 2007), region, and a measure of ethno-
linguistic fractionalization, or ELF (Alesina et al. 2003). Figure 9 presents the random effects
coefficient estimates, and Figure 10 reproduces the relevant conditional marginal effect. The central
results are consistent with those we report in the main manuscript; o#/ income has a positive and
significant impact on chzld mortality when time horizons are short. The random effects coefficients do
indicate that an increase in leaders’ time horizons has a positive and significant impact on chéld mortality,
though only when o// income takes a value zero. Overall, the results are consistent with our argument
that oil harms population health when time horizons are short, and that an increase in time horizons
can offset the negative effect.

Figure 9: Random Effects Regression Coefficients
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Figure 10: Linear Conditional Marginal Effect of Oil Income, based on estimates from Random
Effects regression model

Marginal Effect of Oil Income on Child Mortality
004 30%

o
f=1
[~

20%

-.00z 10%

Marginal Effect (90% CI)

-.004

Distribution of power cancentration, in percent

0%
0 1 2 3 4 5 é 7 8 9 1

Autocratic Personalization

Random Effects medel, contrelling for region, colorual heritage, and ELF

Second, we re-estimate the fixed effects regression, while limiting the sample to the panels where there
is considerable within-panel variation in the sluggish variable aufocratic personalization. We define
inclusion in this sample as all panels where the standard deviation of aufocratic personalization falls above
the median. In essence, this limits the sample to the half of all observations where the variable is least
sluggish. Figure 11 reports the coefficient estimates of this model, and Figure 12 reports the key
conditional marginal effect. Our main conclusions remain unaltered by this specification change.

Figure 11: Coefficient Estimates for High Variability in Awfocratic Personalization Sample
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Figure 12: Linear Conditional Marginal Effect of O#/ Income, High Variability in Autocratic Personalization
Sample
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6. Robustness of main model to dropping temporal lag on independent variables

Bellemare, Masaki, and Pepinsky (2017) critique the use of lagged explanatory variables in response to
concerns about endogeneity. Our inclusion of lagged independent variables is principally to ensure
that such factors are measured temporally prior to observation of the dependent variable, as opposed
to the “lag identification” approach these authors critique (949). Nevertheless, we re-estimate our main
specification without the one-year lag on the independent variables (though we continue to include
the lagged dependent variable to address autocorrelation). Figures 13 and 14 present the regression
coefficients and marginal effects plot from this exercise. The results are substantively identical to those
we report in the main manuscript.

Figure 13: Regression Coefficients without one-year lag structure
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Figure 14: Linear Conditional Marginal Effect of O#/ Income, Based on Model without the one-year lag structure
on explanatory variables
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7. Robustness to calculating dependent variable as one year change in (log) child mortality

Our results are robust to differencing the dependent variable so that each year’s value reflects the
change in (log) child mortality from the prior calendar year. We estimate these differenced DV models
with and without a lagged dependent variable, and the results remain consistent. Figure 15 reports the
coefficient estimates from these two fixed effect regressions. Figure 16 present the linear conditional
marginal effects plot, based on the regression model without the lagged dependent variable.

Figure 15: Regression Coefficients from one-year Differenced Dependent Variable
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Figure 16: Linear Conditional Marginal Effect of Oz Income on one-year differenced dependent variable
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8. Robustness to including measure of Autocratic I egislature and discussion

The main manuscript describes our approach to measuring time horizons with the variable awtocratic
personalization, including a discussion of how this differs from alternative traits of authoritarian rule,
including whether formal political institutions like parties and legislatures exist. The presence of such
institutions can solve several dilemmas of authoritarian rule, especially commitment problems between
dictators and regime insiders. Studies regularly demonstrate that such institutions are associated with
more stable autocratic rule and longer tenures (e.g. Boix and Svolik 2013; Magaloni 2008).

We argue and demonstrate in the paper that awfocratic personalization measures a conceptually and
empirically distinct aspect of authoritarian politics, and that a high degree of autocratic personalization
can lengthen leaders’ time horizons regardless of the presence of formal institutions such as
legislatures. This fact is at the core of our theoretical and empirical argument that oil income is harmful
for child mortality only when leaders’ power vis-a-vis other regime insiders is low.

In this section, we focus on these formal institutions and assess whether autocratic legislatures similarly
condition the impact of oil income on child mortality rates. If autocratic legislatures’ impact on regime
stability functions in the same way, we would expect the impact of oil income on child mortality to be
particularly harmful when these institutions were absent. That is, the absence of such power-sharing
institutions would reduce regime stability, encourage the use of oil rents to build leaders’ support
coalitions, and consequently divert needed funds from improving public health.

We evaluate this argument by creating a dummy variable distinguishing autocracies with competitively
elected legislatures (1) from those without (0), drawing on data from Cheibub, Gandhi, and Vreeland
(2008). We then re-estimate our main regression model while including this variable elcted legislature
and the interaction term elected legislature (x) oil income. For further analysis, we also estimate the model
while excluding the variables antocratic personalization and the interactive term autocratic personalization (x)
oil income. Figure 17 reports the estimated regression coefficients for each.

Figure 17
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In both models, elected legislature has a negative and statistically significant coefficient, but the coefficient
for the interactive term is not distinguishable from zero. We calculate conditional marginal effects to
provide further substantive discussion of the results.

First, Figure 18 (panels A and B) report the marginal effect of 0i/ income on child mortality rates for
autocracies with and without a competitively elected legislature. Panel A corresponds to the regression
model that retains our original theoretical variables of interest autocratic personalization and the
interactive term, while Panel B corresponds to the model omitting these variables. Across both, the
results suggest that the presence of elected legislatures in autocracies does not condition the impact
of oil rents on child mortality. The estimated marginal effects have overlapping confidence intervals,
such that they are not distinguishable from one another. Though autocratic legislatures may solve
other important dilemmas of authoritarian rule more broadly, their presence has no impact on when
oil income harms child mortality rates.

Figure 18: Marginal Effects Plots
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We also estimate symmetrical marginal effects; that is, the marginal effect of elcted legisiatures on child
mortality, across observed levels of o/ income, with all other model covariates held to mean values.
The negative and statistically significant regression coefficient for elected legislatures in Figure 17
suggests that such institutions reduce rates of child mortality in non-oil producing countries (that is,
when i/ income is 0). Plotting the marginal effects (Figure 19) further clarifies this impact.
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Figure 19: Marginal Effects Plots

A) Model including autocratic personalization B) Model excluding autocratic personalization
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Each plot shows that autocracies with competitively elected legislatures outperform those without
when it comes to reducing rates of child mortality — the marginal effect on the left side of the plots
is negative and statistically significant. However, this effect is strongest in non-oil producers and
rapidly dissipates, until the beneficial effects of this institution evaporate at relatively modest levels
of oil production. One interpretation is that the unique politics of oil producing autocracies render
the effects of these otherwise beneficial institutions moot.

Fully understanding the effect of formal institutions in oil producing autocracies is beyond the scope
of this paper, although we offer a preliminary observation as to why legislatures only reduce child
mortality in the absence of oil income. For instance, Boix and Svolik (2013) argue that formal
legislatures solve the monitoring problem in dictatorships, where regime insiders are never quite sure
if the dictator is withholding information or lying about the size of resources his support coalition
can expect to share in. However, one defining feature of the oil industry is its’ relative secrecy (Ross
2012, 59-62). It is possible that the information asymmetries generated are simply too large to be
overcome through formal institutions, and thus a principle mechanism linking the presence of
elected legislatures to a host of superior outcomes in autocracies breaks down in large oil producers.
We leave further exploration of this finding to future research.
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9. Descriptive Statistics

Our universe of cases is all autocracies from the years 1980-2010. We define our specific sample
using data on regime type from Geddes, Wright, and Frantz (2018). These authors report 2,290
authoritarian country-years during this period, representing 109 different countries. Missing data for
other variables limits our main regression to a sample size of 2,135 authoritarian country-years,
representing 103 different countries.

The descriptive statistics table (Figure 20) below reports the number of observations, along with
mean values, standard deviations, and minimum and maximum values for all variables that appear in
our main model and the supplemental materials. The final column reports the share of total possible
authoritarian country-years (i.e. 2,290) that contain missing values for the specific variable, and are
thus excluded from the analysis. The main manuscript and the prior sections of this supplemental
materials file describe all sources for the variables.

Figure 20 — Descriptive Statistics

Variable Obs. Mean Std. Min Max  Percent Missing
Dev. from Total
Eligible Sample

Child Mortality (log) 2,174 429 091 1.03 582 5.07
Child Mortality (log), annual change 2,166 -0.03  0.03 -0.29 0.44 5.41
Autocratic Personalization 2,290 046 028 0.00 1.00 0
Oil Income per capita (log) 2,228 286  3.20 0 11.1 2.71

0
Income per capita (log) 2,128 743 129 487 11.6 7.07

5
Population (log) 2,227 16.20 135 133 210 2.75

2 1
Regime Type (Ordinal) 2,255 0.57  0.63 0 3 1.53
Year 2,290 - - 1980 2010 0
Polyarchy Index 2,124 025 015 0.02 0.82 7.25
Party Autoctracy 2,290 0.48 050 0.00 1.00 0
Monarchy 2,290 0.10 030 0.00 1.00 0
Rigorous and Impartial 2,269 -0.54  1.09 -322 284 0.92
Public Administration

Corruption Index 2,269 0.64 024 0.02 097 0.92
Internal Conflict Dummy 2,290 0.28 0.45 0 1 0
Colonial Legacy 2,234 4.04 252 0 8 2.45
Ethnic Fractionalization 2,193 0.54 025 0.00 093 4.24
Autocratic Legislature Dummy 2,143 0.49 050 0.00 1.00 6.42

17



References

Alesina, Alberto, Arnaud Devleeschauwer, William Easterly, Sergio Kurlat, and Romain Wacziarg.
2003. "Fractionalization." Journal of Economic growth 8(2): 155-194.

Bellemare, Marc F., Takaaki Masaki, and Thomas B. Pepinsky. 2017. “Lagged Explanatory Variables
and the Estimation of Causal Effect.” The Journal of Politics 79(3): 949—63.

Boix, Catles, and Milan W. Svolik. 2013. “The Foundations of Limited Authoritarian Government:
Institutions, Commitment, and Power-Sharing in Dictatorships.” Journal of Politics 75 (2): 300-
316.

Cheibub, Jose Antonio, Jennifer Gandhi, and James Raymond Vreeland. 2010. “Democracy and
Dictatorship Revisited.” Public Choice 143: 67-101.

Coppedge, Michael, John Gerring, Carl Henrik Knutsen, Staffan I. Lindberg, Jan Teorell, David
Altman, Michael Bernhard, M. Steven Fish, Adam Glynn, Allen Hicken, Anna I."uhrmann,
Kyle L. Marquardt, Kelly McMann, Pamela Paxton, Daniel Pemstein, Brigitte Seim, Rachel
Sigman, Svend-Erik Skaaning, Jeffrey Staton, Steven Wilson, Agnes Cornell, Lisa Gastaldi,
Haakon Gjerlow, Nina Ilchenko, Joshua Krusell, Laura Maxwell, Valeriya Mechkova, Juraj
Medzihorsky, Josefine Pernes, Johannes von R omer, Natalia Stepanova, Aksel Sundstr’om,
Eitan Tzelgov, Yiting Wang, Tore Wig, and Daniel Ziblatt. 2019. “V-Dem [Country-
Year/Country-Date] Dataset v9.” Varieties of Democtacy (V-Dem) Project.
https://doi.org/10.23696/vdemcy19.

Frantz, Erica, Andrea Kendall-Taylor, Joseph Wright, and Xu Xu. 2020. “Personalization of Power
and Repression in Dictatorships.” The Journal of Politics 82(1): 372-77.

Geddes, Barbara, Joseph Wright, and Erica Frantz. 2014. “Autocratic Breakdown and Regime
Transitions: A New Data Set.” Perspectives on Politics 12(2): 313-331.

. 2018. How Dictatorships Work: Power, Personalization, and Collapse. Cambridge: Cambridge
University Press.

Hadenius, Axel, and Jan. Teorell. 2007. “Pathways from Authoritarianism.” Journal of Democracy 18(1):
143-57.

Hainmueller, Jens, Jonathan Mummolo, and Yiging Xu. 2019. “How Much Should We Trust
Estimates from Multiplicative Interaction Models? Simple Tools to Improve Empirical

Practice.” Political Analysis 27(2): 163-92.

Magaloni, Beatriz. 2008. “Credible Power-Sharing and the Longevity of Authoritarian Rule.”
Comparative Political Studies 41(4-5): 715—41.

Ross, Michael L. 2012. The Ol Curse: How Petrolenn Wealth Shapes the Development of Nations. Princeton,
NJ: Princeton University Press.

18



Themnér, Lotta, and Peter Wallensteen. 2014. “Armed Conflicts, 1946—2013.” Journal of Peace Research
51(4): 541-54.

19



