
Statistical Analysis

In previous analysis, I used a set of formal models and varied their parameter values to

illustrate the possible mechanisms through which FDI inflows can be expected to

influence the calculus of economic agents’s payoff maximizing strategies. These models

provide a micro-foundation showing how, ceteris paribus, an increase in FDI inflows can

fundamentally alter the economic structure of and drive up the inter-sectoral profitability

gap within a given FDI host country. Differential rates of return across sectors create an

incentive for the rich–who hold multiple forms of production assets–to transfer more of

their assets to FDI-related sector, a move which detaches part of their wealth from wage

income and therefore less subjects to the possible confiscatory tax take under democracy.

According to the preliminary diagnosis of my theoretical model, this should make

democratization or the improvement in political liberty more likely as the rich elites with

diversified asset portfolio now have less to fear from the redistributive consequence of

democracy.

By showing the democracy-promoting aspect of FDI inflow (contingent on the ), this

series of logically linked claims seem to falsify the conventional wisdom enshrined by

many previous studies that FDI helps sustain authoritarian rule. However, this also raises

the doubt of whether the causal claim derived from some highly hypothetical cases really

apply to the larger empirical context, it is for this purpose that I turn to large-N

quantitative analysis to evaluate the statistical validity of my claims.

The structure and approach of this chapter is as follows. First, I take a direct test on a

dataset that I compiled using various socio-economic indicators from a variety of

databases that are openly available and this enables me to build a time-series

cross-sectional data that cover 126 countries over the period from 1975 to 2005.1 The

1A more detailed description of data sources and coding scheme will be discussed shortly.
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objective of this global test is to lend some credence to the directionality of effects of the

key variables on observable political outcomes as hypothesized by my theoretical model,

including the interaction effect of tax rise (τ̂) and asset diversification (θ ), so that I can

have confidence to gauge the effects of these variables in a subset of cases that are of my

theoretical interest (i.e., FDI-receiving countries that are initially autocratic). The

evidences from this preliminary diagnosis also provides, in statistical parlance, a

confidence bound, for further quantitative and qualitative analyses to proceed–an

approach that is procedurally similar to that of Lieberman’s Preliminary Large-N analysis

(LNA) (Lieberman, 2005).

The findings from this global test should carry important associational implications for

the hypothesized theoretical relationship posed by my models. The sign and significance

level of the coefficient of the interaction term, (τ̂*θ ), should offer some inferential

leverages supportive of my claims and allow me to extend my analysis to initially

authoritarian FDI-receiving states to better pin point the interaction effect of FDI and

asset diversification in promoting democratization, which becomes the focus of my

second set of statistical analysis.

As argued previously, the main objective of this research is to elucidate the possible

democracy-promotion effect of FDI when it interact with high level of asset

diversification, the data I complied cover a total of 31 years for most of the countries,

which facilitates estimation of the effects of parameter change on observed political

outcomes over time. This “temporal” aspect of my data allows me to model the average

long-term effect of FDI inflows and asset diversification on the change in the levels of

democracy in FDI-receiving countries, after controlling for various other social, political,

and economic factors. To make the most out of this data structure, I estimate a series of

longitudinal survival/transition model, including dynamic probit and conditional gap time

models which are so far not very frequently used in this discipline, to better assess the
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leverage of using FDI inflows and asset diversification as explanans to explain the

likelihood of democratization (or relaxing od political control) and re-democratization

(given that reversal of democracy had happened) across time and space. The use of these

models, particularly the conditional gap time model, on time-series data also helps us

better gauge the effect of state dependence (e.g., institutional inertia of political regime,

the endogenous growth impact of FDI’s technological and organizational/managerial

spill-over effects) on the outcome variable and how the variance in parameter values

explain the length of interval (here, the unit is measured by year) that political change

occurred.

The associational evidences presented in this chapter should not be interpreted as a

direct confirmatory verdict on the causal claims put forth by my theoretical model: I do

not purport to equate these statistical inferences to the estimation of “average causal

effects” as advocated by some quantitative researchers,2 rather, my aim is more modest, I

contend that these evidences should be viewed as providing indirect support to the

contingent associational relationship between FDI and democratization as argued by the

theoretical model analyzed in Chapter 3 and these evidences sketch out a general

analytical framework for process-tracing analysis on how the hypothesized mechanisms

in operate selected countries that will be pursued in future chapters.

In what follows, I will briefly describe the conceptualization of key variables and the

statistical rationale of my modeling approach. This chapter ends with a short discussion

on the theoretical implications of statistical findings and possible auxiliary observable

implications that are in line with my theoretical arguments.

2For instance, see Goldthorpe (2001) and Mahoney and Goertz (2006) for discussion on the differences
between causality and causal inference based on average causal effect.
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1 Data, Variables, and Measurements

1.1 FDI

As previously noted, FDI is the capital infusion made by a non-resident country with an

effort to acquire a lasting interest or controlling right over production in a host country.

FDI inflows represent the value of inward FDI invested in the host economy, including

reinvested earnings and intra-company loans. Net FDI inflows measure the amount of

contracted FDI net of repatriation of capital and repayment of loans.3 Because my main

theoretical concern is over the issue of how a host country’s relative dependence on FDI

for its economic production affects its redistributional conflict and the contour of the

political institution that sets out the rules adjudicating this conflict. This theoretical

interest points me toward using the share of net FDI inflows as a percentage of annual

national GDP as operationalization of the concept of FDI-dependence (λ ).4

Time series data on FDI inflows as a percentage of GDP are retrieved from World

Bank’s World Development Indicator (WDI) database and are expressed as shares of

GDP and bounded between zero and one: 0 ≤ λ ≤ 1. According to my theoretical model,

high FDI-dependence (i.e., higher FDI inflows as a percentage of GDP) should exhibit a

negative impact on receiving countries’ levels of democracy.

3On the flip side of this definition, net FDI outflows are the value of outward direct investment made
by external economies and received by the reporting economy, which often includes reinvested earnings
and intra-company loans, net of receipts from the repatriation of capital and repayment of loans. Since my
purpose is to examine how FDI inflows to initially authoritarian countries shape the economic dynamics of
economic change in host countries, here, I focus on FDI inflows only.

4A perhaps more valid and theoretically relevant measure of FDI-dependence is the share of FDI in host
country’s domestic capital stock formation as this measure captures the capitalization aspect of FDI to host
countries’ investment structure or, in other words, this directly captures the degree of “foreigness” in FDI-
receiving countries’ economies, which seems more faithful to the “FDI’s impact on local economy" question
I elaborated and tried to answer in Chapter 3. Unfortunately, such measures are only available for OECD
countries. I will try to collect such data and refine its operationalization as the research project proceeds.
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1.2 Asset Diversification

Asset diversification means a risk-reducing investment strategy by investing in different

types of assets or converting a part of a specific type of wealth into other forms of assets.

For instance, a land owner could sell all her landed properties and receive cash payments,

thereby converting her real estate-based fixed asset into more mobile but also more

market-contingent, fluctuating monetary assets. Similarly, this real estate owner could

sell half of her land and hold a 50-50 claim between real estate and monetary assets, and

this diversified asset portfolio should make the wealth of this asset owner less vulnerable

to the whim of market force and fluctuation in land prices. A crucial point to bear in mind

is that a diversified asset portfolio tend to have less risk than the weighted average risk of

its constituent assets, and people owning an asset portfolio with such profile can be

expected to hedge their wealth against any kinds of market or non-market induced risks.

My data of asset diversification come from Lane and Milesi-Ferretti (2007) which was

developed from the authors’ IMF working paper. The dataset5 measures a country’

external wealth position based on stock measures–including stocks of equity, financial

derivative-based assets, liabilities, and foreign direct investment–and supplemented (in

their extended dataset) by cumulative capital flows. A central characteristic of Lane and

Milesi-Ferretti data is that they focus on the movement of flow assets that are sensitive to

market prices and exchange rates (Lane and Milesi-Ferretti, 2007, 264), which is in line

with the theoretical interest of my model.

I matched Lane and Milesi-Ferretti’s country-year observation with my time-series

data and extracted “portfolio equity assets,” “FDI assets,” and “financial derivative

assets,” merged the three columns of observations together and divided it by “total assets”

to form my operationalization of the concept of asset diversification (θ , where 0 ≤ θ ≤
5The data can be downloaded from Philip Lane’s website, <http://www.philiplane.org/EWN.

html>. The original data linked to their paper cover country-year observations for 178 economies from
1970 to 2007 and is extended by coded by the authors annually.
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1), which serves as the proxy for the share of assets allocated to the mobile

financial/business sectors as a percentage of total assets owned by a country’s total

income earners. My theoretical model expect this variable to be positively associated

with democracy or the improvement in citizens’ political rights.

1.3 Tax Rate

I argue that under democracy, citizens, by their sheer majority of number and the

Downsian electoral competition framework,6 have incentives to impose progressive tax

rate (top rate) on the rich as a means to redistribute wealth from the rich few to the poor

majority. Thus, citizens in democracy receive higher utilities resulting from higher

redistributive transfer (from government’s public spending) but their incomes are only

taxed, on average, by flat rate. The rich, on the opposite, are obliged to shoulder heavier

tax burden though this decrease in direct post-tax consumption ability can partially be

compensated for by the now higher level of public spending/service per head (which is,

by nature, nonexclusive) they are entitled from the government.

My theoretical model assumes that higher income tax rate should exhibit a mixed

effect on the likelihood of democratic transition, as shown in the statistical backward

induction section of Chapter 3: it drives up the poor’s incentive to revolt against

authoritarian political establishment but it also makes the rich (who have the final say on

the political outcome) more fearful of having their assets being stripped away by

confiscatory taxation. I expect the effect of income tax rate to be slightly negatively

associated with democracy.

Data on highest marginal income tax rate come from WDI database and are scaled to

integer by multiplying by 100. Time-series data on a country’s corporate tax rate are

6See Wittman (1983), Calvert (1985), and Alesina and Rosenthal (1995) for discussion on democratic
electoral competition and parties’ incentives to propose progressive income tax policies.
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mostly incomplete or are only available from 2001, which creates a problem for

estimation as most softwares will drop this variable or even unable to implement

regression due to insufficient number of observations (vis-à-vis the number of variables

included in the estimation equation). To address this issue, I have been contacting

liaisons in World Bank and Heritage Foundation (who publishes the Index of Economic

Freedom that includes corporate tax rate as one of their measures) and will fill out

missing values when data become available.

1.4 Inequality

Following Kuznets’s “U-shaped” thesis on the relationship between economic growth and

income inequality in which inequality could rise in the early stages of industrialization

but in the later stages it should be expected to decline as growth rate diminishes Kuznets

(1955), a thesis which has also received extensive treatments in other literature cited

previously. In line with many prior researches on the economic inequality aspect of

growth, my theoretical model in Chapter 3 has illustrated that FDI-induced economic

growth increases the profitability of capital-related sector as well as increases the capital

share of income (mostly owned by the rich), a hypothesis that is supported by some

recent findings on the declining labor share of income in developing countries (Rodríguez

and Ortega, 2006), and particularly countries that receive FDI (Decreusey and Maarekz,

2008). The relative change in sectoral income distribution that favors capital owners

should increase the level of economic inequality between the rich and the poor and will

heighten the poor’s desire to impose progressive tax rate on the rich to redistributive part

of the latter’s wealth after democratization.

To better capture the degree of inequality that differentiate among sectors, especially

sectors whose source of payment are linked to wage income, I adopt the inequality index

in the Estimated Household Income Inequality Dataset (EHII)–which is a global dataset
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stored under the University of Texas-Austin’s Inequality Project and computes inequality

indexes from industrial, regional and sectoral data and focuses on the household income

inequality within the manufacturing sector–as my measure of inequality in wage income.

I assume that higher income inequality should correspond with lower level of democracy

and citizen’s political rights as labors in authoritarian political systems usually have no

effective or legitimate means to press the government to adopt a more redistributive

policy to improve their economic stance, but, on the contrary, this index should be

positively correlated with democracy as a country democratize.

1.5 Dependent Variables

As I argued all along my discussion, my theoretical model tries to explain the variance in

political regime and political liberty in FDI-receiving countries can be explained by the

interaction between amount of FDI inflows and degree of asset diversification, with this

objective in mind, I join with other prior researches in using Polity IV project’s graded

21-point polity score as proxy for the concept of “democracy” as used throughout my

discussion. Note that polity score measure has been criticized for being imprecise in its

various measurements (Munck and Verkuilen, 2002; Jackman and Treier, 2008) (largely

as a result of loss of information during measurement) and alternative approaches have

been proposed, however, polity score remains the single most comprehensive indicator of

democratic institution as it covers electoral competitiveness, executive constraints, and

other characteristics that point to the relative increase/decrease in citizens’ (i.e., the

majority’s) political power in a given country, which is consistent with my theoretical

approach. To facilitate interpretation, I rescale polity score by adding 11 to all

observations so that the values for all observation become positive and therefore a

country with higher polity score means it is more democratic.

As previously noted, I also include the dichotomous measure of democracy (first
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developed by Przeworski and Limongi (1997) and was later extended and revised by

Cheibub et al. (2009)7 to be used in dynamic probit and survival analysis.

My main contention is that difference in measurement among these democracy

indicators should matter little as they are highly correlated Adcock and Collier (2001)

and all attempt to quantify the information contained in a given country’s level of

democracy and political freedom at a specific time point and its variation over time. For

as long as the variables tested in the statistical model help explain the variation in the

level of democracy, then they are useful in vindicating the associational relationships

between FDI inflows, asset diversification, and democracy as demonstrated by the

comparative static analysis in my formal models.

1.6 Control Variables

To control for the possible “authoritarian” effects of Islam Fish (2002) and Catholicism,

the “rentier effect” of oil and natural resources (Karl, 1997; Ross, 2001; Jensen and

Wantchekon, 2004; Dunning, 2008), and the democratic institutional legacy of British

colonization, I incorporate three time-invariant dummy variables–Islam, Catholic,

Britcol–to indicate whether the dominant religion (held by over 50% of the population) of

a given country is Islam or Catholic and whether a country was a British colony8

Finally, for the measure of natural resource wealth, I adopt Michael Ross’s Oil Rents

per capita as used in (Ross, 2008), which is calculated by taking the total value of each

countryŠs annual oil and natural gas production and subtracting the country-specific

extraction costs, including the cost of capital, and divided by a country’s midyear

population. This variable provides a more accurate measure of the net value of energy

7Data can be downloaded from Cheibub’s website, <https://netfiles.uiuc.edu/cheibub/www/
datasets.html>.

8Data and coding come Pippa Norris’s open dataset, <http://www.hks.harvard.edu/fs/pnorris/
Data/Data.htm>.
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resources that are produced and consumed domestically by an individual and thus better

gauges the impact of the share of the value of resource production in domestic economy.

2 A Global Test

I now turn to direct statistical analysis. As suggested earlier, the effect of FDI (λ ) should

exert a negative impact on democracy but when this effect interacts with high level of

asset diversification (θ ), the interaction effect should be positive and corresponds to

higher level of democracy. Additionally, my formal analysis shows that income tax rise

(τ̂u) is detrimental to the likelihood of the emergence of democracy while the

cross-partial derivative of the probability of democratization wrt tax rise is positive. To

evaluate these hypothetical claims, I built two interaction terms,

FDI×AssetDiversi f ication and IncomeTax×AssetDiversi f ication, and incorporate them

into the statistical model along with their original constituent terms to simulate this series

of marginal interaction effects. The model can be expressed formally as

Dit = α +λitβ1 +θitβ2 + τ
u
itβ3 +(λit ∗θit)β4 +(τu

it ∗λit)β5 +Xitβ + εit , (1)

where α is the common intercept and X is the vector for all control variables.

Here comes the issue of model choice. While the discipline is divided over the use of

the optimal approach to tackle time-series cross-sectional (TSCS) data, most notably the

debate over the use of fGLS (commonly known as Parks-Kmenta method9 versus OLS

with panel corrected standard error (PCSE) recommended by Beck and Katz (1995).

9See Parks (1967) and Kmenta (1986) for discussion. A key point to remember is that GLS assumes
a common error generation process during parameter estimates, (xΩ−1x−1)−1xΩ−1y in which Ω is the
variance-covariance matrix though empirically the homogeneity of Ω is unknown in advance. fGLS sub-
stitutes Ω with estimated Ω̂ so that it is feasible but, as shown demonstrated in Beck and Katz’s Monte Carlo
simulation, fGLS estimate is inconsistent when there are more time points than there are cross-sectional
units (i.e., T > N).
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Notwithstanding the PCSE method has almost become the orthodox for practitioners

dealing with TSCS data, many applications of such correction method were conducted

without paying due attention to their underlying data structure (Wilson and Butler, 2007).

It is important to note that PCSE estimator is only more efficient than the Parks-Kmenta

method when the number of time periods (T ) is close to the number of cross sections (N)

and for a data structure whose number of time periods is less than half of that of

cross-sectional units, it is not feasible to estimate contemporaneous correlation and

panel-specific heteroskedasticity. Because my data structure is composed of 126 units

(countries) and each with 31 observations, it is not feasible to estimate PCSE, the

Parks-Kmenta fGLS then becomes the model of choice.

I first estimate a benchmark fGLS model without religion and British colonial heritage

control variables and then estimate a second model with these controls. GDP per capita

(in constant 2000 US$), GDP, and trade openness10 are also included as control for a

country’s level of development, size of the economy, average education levels (in years),

and a country’s initial level of trade openness (so as to mitigate the endogeneity between

a country’s initial trading environment and FDI inflows, which might distort the

independent impact of FDI on my political outcome variable). GDP per capital are

adjusted through multiplied its value by annual exchange rate (with US$), lag GDP per

capital is also included in estimation but its estimate is not reported. The estimation

results are reported in Table 1 and standard errors for each coefficient estimates are

presented in parentheses.
As seen in Table 1, most variables are statistically significant and a majority of them

are significant at .01 level. We focus on our explanatory variables: FDI inflows, Asset

diversification, Income Tax Rate, and their interaction terms. First, we look at the signs of

their coefficients by referencing with the expected signs hypothesized by my formal

10Adopted from Chinn-and-Ito trade openness index (Chinn and Ito, 2006), data available for download
from <http://web.pdx.edu/~ito/Chinn-Ito_website.htm>.
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Table 1: FDI inflows, Asset Diversification, Income Tax Rate, and Democracy (Polity
score). Model: fGLS

Variable Expected Sign Model 1 Model 2
FDI (% of GDP) - -0.365*** -0.224**

(0.080) (0.072)
Asset Divf. + -21.698*** -16.461***

(4.203) (3.436)
FDI*Asset Divf. + 0.736*** 0.608***

(0.148) (0.102)
Income Tax - -5.038*** -0.163***

(1.009) (0.021)
Tax*Asset Divf. + 6.621** 4.662***

(1.327) (1.103)
Education 1.257*** 0.819***

(0.054) (0.059)
GDP per capita -0.000 -0.000

(0.000) (0.000)
GDP -0.000** -0.000*

(0.000) (0.000)
Inequality -0.088*** -0.163***

(0.020) (0.021)
Trade Openness -0.408*** -0.346***

(0.106) (0.086)
Resource rents -0.000*

(0.000)
Muslim -6.460***

(0.372)
Catholic 2.546***

(0.276)
British Colony 1.525***

(0.304)

N 708 704
Note: * p < .10; ** p < .05; *** p < .01
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analysis, it is straightforward that except for the coefficient of asset diversification (θ ),

the coefficients of all my explanatory variables of interest are significant and their signs

are as expected. This result do not pose a serious problem for the hypothesized

relationship between asset diversification and democracy because recall (4.23), the

impact of θ on the rich elites’ probability of choosing political liberalization is exerted

through θ ’s cross-partial derivatives with τ̂u, ∂qo
∂ τ̂u∂θ

, so the positive effect of θ on

democracy comes mainly from the interaction term (τu
it ∗θit) whose coefficient, as can

tell from Table 1, is positive and significant. The findings from this regression diagnostic

on a global data is largely in line with the evidence presented by our formal model.

We then look at the contingent aspect of FDI’s impact on democracy and we use the

unconstrained model, model 2, for illustration. Read directly from the coefficient, we see

that, ceteris paribus, a 10 percent increase in annual FDI inflows (as % of GDP) have a

negative impact on a country’s democracy through reducing the country’s polity score by

2.4 standard units which, in a 21-point scale, is tremendous. However, depending on the

extent to which the FDI drives up the profitability of the corporate sector (which induces

the rich to transfer more assets into this sector), a percent increase in asset allocated to the

corporate sector is associated with approximately -16 standard unit decrease in polity

score but it also exerts a 0.6 standard unit improvement in polity score (conditional on the

volume of FDI inflow) and this effect is increasing in both λ and θ . As the volume of

FDI inflows, we can expect the positive democratization effect of (λ ∗θ) to surpass the

combined negative authoritarian effect of λ and θ . Suppose a FDI host state received an

amount of contracted FDI that constitutes approximately 50% of its annual GDP (i.e., λ

= 50) and this increase causes the rich group to allocate 1 percent more of their asset

(compared to the previous year) to the corporate sector (i.e., θ = 1), then the total effect

of this FDI-induced change on the country’s polity score ∼= 50*(-0.224) - 16.461+

0.608*50 = 2.739 standard unit increase in that country’s polity score. Therefore, the
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effect of FDI on democracy can be either positive or negative, conditional on the value of

both λ and θ . The same could be said of the conditional relationship between progressive

income tax rate (τ̂u) and asset diversification (θ )

3 FDI and Democracy in FDI-dependent countries

According to my theoretical model and the statistical inferences from fGLS analysis in

the previous section, we should expect the same pattern of this conditional relationship

between FDI inflows, asset diversification, and democracy to hold in high FDI-dependent

countries. I now restrict my analysis to countries whose economic productions are

characterized by high-FDI dependence to further evaluate this set of contingent

relationship.

Lall’s pioneering work on the policy implications of FDI and local enterprises

development first distinguished between different strategies adopted by developing

countries with respect to their reliance on FDI: countries, such as Singapore, who adopt

strategic FDI-dependent strategy to strengthen their technological capabilities through

FDI’s technology transfers and countries like Malyasia who passively rely on FDI, rather

than government’s development policies, as the impetus for growth (Lall, 2002). This

distinction is instrumental in illuminating the difference in essence and policy orientation

among a group of country who might be treated as similarly dependent on FDI using

simple numerical standard. Unfortunately, academic consensus on the theoretical as well

as numerical criteria for determining whether a FDI-receiving country is FDI dependent

has not been reached, so for this research, I set up an arbitrary value of FDI=2.1 (i.e., FDI

inflows constitute 2.4% of annual GDP) as cut-point and extracted countries whose

annual FDI inflows as a percentage of GDP averaged over its 31 years of observation are

equal or larger than 2.4 percent (which (not shown here) made of a little less than 35% of
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observations in my original data or, in other words and by the property of normal

distribution, this covers all observations that are 1 standard deviation above the mean)

and used them as the new population. This gives me a total of 1254 country-year

observations for 43 countries. To give readers a clear idea of how the correlation between

FDI and regime type looks that within the group of high FDI-dependent countries, I

plotted in Figure 1 this bivariate distribution in a scatterplot using average FDI inflows

(as % of FDI) polity score as x-axis and polity score as y-axis and marked polity score =

0 (the rescaled cut-point between autocracy and democracy) and average FDI = 2.4 as

references.
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Figure 1: FDI dependence and Democracy: 1975-2005

Now with 43 by 31 country-year data structure, it is now feasible to apply Beck and

Katz’s PCSE method to estimation. I first conduct a direct test whose formal expression

is the same as in (2) and correct for panel-specific heteroskedasticity error. Then I

estimate a second model by including country-specific fixed effect into the model to

absorb all between-country variance resulting from country-level idiosyncracy, which can

be expressed formally as
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Dit = αi +λitβ1 +θitβ2 + τ
u
itβ3 +(λit ∗θit)β4 +(τu

it ∗λit)β5 +Xitβ + εit , f ori = 1,2, ...,43

(2)

estimation results are reported in Table 2.
With the exception of asset diversification (whose coefficient becomes insignificant

and show an opposite sign), the signs of the coefficients of all key explanatory variables

are consistent with that claims hypothesized by my theoretical model and all are

statistically significant. Note the change of magnitude of these coefficients as compared

to their values in Table 1, these coefficients become almost twice as large as their original

value in Table 1 and note particularly the coefficient of the interaction term

FDI ∗AssetDiv f ., it experienced almost a 4-fold increase (from 0.608 to 2.591), the

positive interaction effect of FDI inflows and asset diversification on a host country’s

level of democracy increases when a country’s economic structure becomes more

FDI-dependent, which is exactly our previous global test would have predicted (i.e.,

polity score is increasing in both λ and θ ). The same could be said of the

To better illustrate the conditional relationship between FDI, asset diversification,

income tax rate, and the two pairs of interaction effects on democracy, I turn to some

numerical simulation. First, I take the coefficients of λ , θ , τ̂u, (λ ∗θ ), (hatτu ∗θ ) from

estimation results of Model 2 in Table 2 and set all other control variables to their mean

(X̄), which gives me two interaction models. Then I calculate the marginal effects of λ ,

θ , and τ̂u on polity score over the interval λ ∈ (10, 90), θ ∈ (0.1, 0.9), and τ ∈ (0.1,

0.9),11 results are plotted in 3-dimensional graph and shown, respectively, in Figure 2 and

3 with the Polity score on the vertical axis.

11The upper bound of income tax rate in my data is 74.88 (Albania), so it is reasonable to set the maximum
of τ̂u to 0.8. Simulations are conducted using Mathematicar 8.0.

16



Table 2: FDI inflows, Asset Diversification, Income Tax Rate, and Democracy (Polity
score) in high FDI-dependent countries. Model: OLS w/ PCSE

Variable Expected Sign Model 1 Model 2
with country FE

FDI (% of GDP) - -0.494** -0.505***
(0.170) (0.149)

Asset Divf. + 3.088 -0.681
(2.733) (3.014)

FDI*Asset Divf. + 2.143*** 2.591***
(0.607) (0.506)

Income Tax - -0.395*** -0.255**
(0.092) (0.093)

Tax*Asset Divf. + 10.401*** 8.111***
(1.783) (1.955)*

Education 1.533*** 1.138***
(0.190) (0.191)

GDP per capita 0.000 0.000
(0.000) (0.000)

GDP -0.000*** -0.000***
(0.000) (0.000)

Inequality -0.167** -0.350***
(0.054) (0.071)

Trade Openness -0.510 -0.067
(0.309) (0.306)

Resource rents 0.002*
(0.001)

Muslim -6.052***
(1.686)

Catholic 3.825**
(1.337)

British Colony 1.714*
(0.873)

N 180 178
R2 0.5707 0.6579
Note: * p < .10; ** p < .05; *** p < .01
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Figure 2: D|X̄ = λβ1 + θβ2 + (λ ∗θ)β4

 

 

 

 

 

 

Figure 3: D|X̄ = θβ2 + τβ3 + (τ ∗θ)β5

Clearly, we see that in Figure 2, the contour of the surface (i.e., the effect of λ ∗θ ) rises

with the level of θ (though initially being pulled down a bit by λ ) and the slope of the

surface increases at higher levels of both λ and θ . Although the magnitude of the

interaction effect of τ ∗θ presented in Figure 3 is less pronounced than that in Figure 2,

the same pattern still holds: initially flat at lower levels of τ (but positive in the direction

of θ ), the surface soon picks up and rises with both τ and θ . This illustration provides a

graphical evidence supporting my claim that high FDI-dependence, when joins with high

degree of asset diversification, is positively correlated with democracy in FDI-receiving

countries and this interaction effect is particularly pronounced in high FDI-dependent

countries.

4 FDI and Transition to Democracy

In previous two sections, I have shown that both asset diversification and its interaction

terms with both FDI-dependence and top income tax rate are positively associated with

democracy, but how does these associations work temporally? That is, how do the

impacts of these variables explain the variation in the move from autocracy to democracy

over time? To examine this temporal effect, I use the dynamic probit model employed by

many prior comparative political economy scholarships (Przeworski et al., 2000; Boix,

2003; Epstein et al., 2006; Dunning, 2008) to estimate the impact of these explanatory
18



variables on the probability of democratic transition.

To use the Markovian transition chain defined in my formal analysis earlier, we can

write the transition probability in matrix form as

 Pr(St+1 = D)

Pr(St+1 = A)

=

 PrAD,t PrAA,t

PrAA,t PrAA,t


 Pr(St = A)

Pr(St = A)

 ,

where Pri j,t stands for the probability of transition from state i to state j at time t and, by

the transition probability we defined earlier that take into account the poor’s strategic

choice, we can refined the middle part of the transition matrix as

 pq p(1−q)

0 1

 .

We assume pq (i.e., PrAD,t as a function of the values of all observable variables

discussed previously such that

pq = PrAD,t = Φ(α +Xi,tβ ), (3)

where X is the vector for k observables, X = {x1,x2, ...,xk} and Φ is the CDF of a

standard normal. Partially differentiate (3) wrt any of the k observables gives us the

marginal probability density

∂PrAD,t

∂x
= φβ (α +Xi,tβ ), (4)

in which φ is the PDF of a standard normal.

Because we are dealing with a binary transition outcome, given the prior state

(Ri,t−1 = A) and the values of all observables at time t, we can express the probability of

democratic transition for country i at time t +1 as
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Pr(Si,t+1 = D|St = A,Xi,t) = PrAD(Si,t = A)+(1−PrAD)(Si,t = A)+ ε = PrAD(Si,t = A)

= pq(St = A),

(5)

and the MLE function is simply

`= ∏
i

∏
t
[PrAD(St+1 = D)]Si,t+1[1−PrAD(St+1 = A)]1−Si,t+1, (6)

where we assume Si,t+1 = D = 1. (6) defines the functional form of our baseline dynamic

probit model whose results are shown in Table 3 under model 1.

However, Heckman (1981) points out the problem of idiosyncratic initial conditions

that might exist in discreet-choice stochastic model, that is, unobserved individual

heterogeneity affecting Pr(Si,t+1) may be correlated with unobserved individual

heterogeneity affecting Pr(S j,t+1) in which i 6= j.12 To address this problem in our

estimation, we can build an idiosyncratic component, ηn (for n country) associated with

each unit (country) into each country-year observation and treat it as a random variable,

and we can respecify our model as

Pr(Si,t+1 = D|St = A,Xi,t) = Xi,tβ +ηn + εi,t , (7)

so that Cov(ηn,εi,t) = 0 and is assumed to distribute normally. This expression defines the

functional form of model 2 (random effect dynamic probit model) in Table 3. 13

12We can assume the source of such idiosyncratic “shock” as come from two idiosyncratic shift parameters
associated with unit i and j, ηi, η j, in which the impact of each idiosyncratic shock on estimation is different,
Pr(Si,t+1|Si,t ,S j,t ,ηt) 6= Pr(i,t+1|ηi,t).

13Therefore, for example, the joint mean variance-covariance matrix of ηn for an n = 2 model equals

∑η =

[
σ2

1 ση σ12
ση σ21 σ2

2

]
.

Stewart (2006) suggests using maximum simulated likelihood to estimate random effect dynamic probit
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Table 3: FDI inflows, Asset Diversification, Income Tax Rate, and Democratic Transition.
Model: Dynamic Probit

Variable Expected Sign Model 1 Model 2
(RE: ηn)

FDI (% of GDP) - -0.068 -0.068
(0.055) (0.062)

Asset Divf. + -4.044** -4.044*
(1.424) (1.624)

FDI*Asset Divf. + 0.117* 0.117*
(0.056) (0.053)

Income Tax - -0.042* -0.042*
(0.016) (0.018)

Tax*Asset Divf. + 1.186** 1.186**
(0.538) (0.599)

Education -0.024 -0.024
(0.036) (0.046)

GDP per capita 0.000 0.000
(0.000) (0.000)

GDP 0.000 -0.000
(0.000) (0.000)

Inequality 0.014 0.014
(0.020) (0.025)

Trade Openness 0.114 0.114
(0.083) (0.101)

Resource rents -0.001 -0.001
(0.001) (0.001)

Muslim -0.102 -0.102
(0.230) (0.311)

Catholic 0.452 0.452
(0.234) (0.331)

British Colony 0.037 0.037
(0.241) (0.316)

N 627 627
AIC 265.88 268.4
Log−Likelihood -120.2
Note: * p < .10; ** p < .05; *** p < .01
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As seen in Table 3, most variables, including FDI inflows, lose their statistical

significance and the signs of the coefficients of Asset Diversification in both models are

all negative. However, the results still provide some encouragement for my main

hypotheses as the coefficients of the two interaction terms, FDI ∗AssetDiv f . and

Tax∗AssetDiv f . are all significant and their signs are as expected. My hypotheses on the

positive democratization effects of FDI ∗AssetDiv f . and Tax∗AssetDiv f . and the

negative impact of higher income tax rate on democratization are still supported by this

dynamic analysis.

With this “directionality” impact on democratic transition in mind, we can further ask

the question of whether these explanans also help explain the duration of authoritarian

survival. which is examined in the next subsection.

5 Explaining Authoritarian Survival

I use a number of survival models that adopt different assumption on the shape of the

hazard rate and the effect of time dependence to evaluate the effects of these variables on

authoritarian survival. First, I remove time-invariant covariates (Muslim, Catholic,

BritishColony) as well as the more stochastic covariate, resource rents, from variable list

to obtain a reduced form model for the purpose of testing the temporal effect of our key

explanatory variables on the length of time that an authoritarian regime survive. Then I

estimate a hazard model using Weibull distribution followed by a Cox model that does

not have shape parameter (i.e., no baseline hazard) to provide a more flexible estimate.14

Coefficients are reported in hazard-ratio and Efron method is used to correct for tied

events in Cox model.

model with autocorrelation. Model 2 is estimated using lmer function in R.
14See Box-Steffensmeier and Jones (2004) for discussion.
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Note that Box-Steffensmeier and Zorn (2002)15 have raised the issue of a unit

experiencing repeated event in which the duration of experience an event is assumed to

reset after the occurrence of an event which, substantively, means a unit is continuing at

risk of experiencing certain event way until the last observation time point. This “risk

sequence” issue is quite relevant to my data structure as many countries did experienced

multiple democratic transition (e.g., Argentina in 1973 and 1983), therefore it is

imperative to take repeated event occurrence into account. Box-Steffensmeier and Zorn

(2002) suggest using standard Cox model but stratifies estimate by the event number (i.e.,

first event, second event, etc.) which corresponds to risk sequence and the time interval

that an event occurred represents the “gap time” which next event occurrence is

conditional on.

The likelihood function for Box-Steffensmeier and Zorn’s conditional gap time Cox

model for a data structure with n units and k potential event occurrence can be written as

`(β ) = Π
n
i=1Π

k
k=1

 eβ
′
Zi,k(Xi,k)

∑
n
i=1Yi,k(Xi,k)eβ

′Zi,k(Xi,l)

δi,k

, (8)

where β is the vector of the coefficients of all observables, X is the observed time

duration which is subject to X = min{Ti,k, Ci,k} in which T is the time count until event

occurrence that is censored at Ci,k (Ti,k ≤Ci,k), and δi,k is the indicator for (Ti,k ≤Ci,k). I

followed the binary indicator of democratic transition and and coded the risk sequence

for each country during its 31 time period and then stratified the Cox model by gap time.

Results are reported in the right-most column of Table 4 along with other two models.

As shown in Table 4, the direction of the key coefficients are as expected although

asset diversification loses its significance in all three models (and the interaction term

Tax∗AssetDiv f . is not significant in conditional gap time model). To illustrate, in

15For related discussion, see also Box-Steffensmeier and Boef (2005).
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Weibull model one percentage increase of FDI inflows as a percentage of GDP is

associated with approximately 1 - 0.156 ∼= 0.844 time decrease in the likelihood of

democratization transition while in Cox conditional gap time estimate, the same level of

decrease in associated with 0.856 time decrease in the likelihood of transition. On the

contrary, for variables with coefficients larger than 1, to use the most obvious one,

FDI ∗AssetDiv f . as an example, a country that experienced one standard unit increase in

the value of this interaction term are 7.372 - 1 ∼= 6.372 times more likely to democratize

than countries whose ratio of FDI inflows to GDP stay the same. Similarly, given a

country is autocratic at the initially time point, an one percent increase in income tax rate

is 1 - 0.905 ∼= 0.1 time less likely to experience democratization.

To address the problem of cluster-confounding that exists in many cross-level and

survival estimate of which the variables of interest exhibit distinctive within- and

between- (unit) effects (Neuhaus and Kalbfleisch, 1998; Zorn, 2001b), I used the delta

method to extract the estimator of the difference in within- and between- unit effects for a

given covariate (in this section, I extract the cluster confounding estimators for

FDI ∗AssetDiv f ., Tax∗AssetDiv f ., and IncomeTax, as they are the covariates of interest

and are statistically significant) and ran the regression again to obtain their coefficient

estimates.16 The results are reported at the lower panel in Table 4 from which we see that

none of them are statistically significant, so there is little support for the claim of cluster

confounding within the coefficient estimates of my key variables.

The survival analysis in this section provides additional evidence supporting my

16To express this concept and its derivation procedure more formally, let βW be the within effects of
regressor X, β B be the between effects of the same regressor and β be the total effects of that regressor,
βX = βW (Xi,k - Xk) + β BXk, and X in the RHS is similar in spirit to that of Hausman test. Through
rearranging terms, we can re-express the RHS of expression (3) in a different way, βW Xi,k + (β B - βW )Xk,
the coefficient of the first term in expression (4) becomes the coefficient of the original-coded regressor X
while the coefficient of the second term becomes the coefficient of the difference between the within and the
between effects. We can use this estimator to test for the statistical significance of the difference between
the within and the between effects of regressor X. I use the symbol,4, to denote the difference between the
within and between effects.
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Table 4: FDI inflows, Asset Diversification, Income Tax Rate and Authoritarian Survival:
in hazard-ratio

Variable Weibull Cox Cox
(conditional gap time)

FDI (% of GDP) 0.156*** 0.216*** 0.144**
(0.085) (0.104) (0.107)

Asset Divf. 1.529 3.242 1.479
(4.801) (10.126) (3.958)

FDI*Asset Divf. 8.008*** 5.269*** 7.372*
(5.204) (3.046) (6.759)

Income Tax 0.882* 0.905* 0.867*
(0.048) (0.043) (0.051)

Tax*Asset Divf. 1.147* 1.117* 1.165
(0.071) (.0416) (0.110)

Education 1.764* 1.570* 1.977***
(0.422) (0.324) (0.368)

GDP per capita 0.999 0.9999 0.999
(0.000) (0.000) (0.000)

GDP 1.000* 1.000 1.000
(0.000) (0.000) (0.000)

Inequality 1.176** 1.160** 1.114*
(0.065) (0.054) (0.053)

Trade Openness 0.664 0.671 0.898
(0.158) (0.150) (0.173)

∆FDI*Asset Divf. 0.687 -0.614 0.679
(0.298) (0.429) (0.325)

∆Tax*Asset Divf. 1.218 0.176 1.236
(1.080) (0.607) (1.294)

∆Inequality 0.930 -0.068 0.918
(0.039) (0.050) (0.076)

N 470 470 470
Log−Likelihood -89.536 -115.088 -53.197
Note: * p < .10; ** p < .05; *** p < .01
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arguments that the interaction effects of FDI inflows and asset diversification and income

rate are strongly associated with the length of authoritarian survival and the occurrence of

democratization in FDI-receiving countries.

6 Discussion
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