
Formal Analysis

1 The Political Effects of FDI and Asset Diversification

The main feature of my theoretical question can be represented by a closed or open

economy under authoritarian political setting and resided by two types of economic

agents (i): the political elites who, through their control over the means of coercion and

rules of resource allocation, are also the rich owning higher-than-average income (which

we denote by r. The citizenry, on the contrary, are the poor who make their livings by

providing labor and earn lower-than-average wage (which we denote by p). So that i = {r,

p}. Additionally, we assume that the rich constitute λ of the population and λ < 0.5. We

further assume that in each economic society, employment can be structured into two

main sectors, the corporate and the non-corporate sectors, the relative weight of these two

sectors as a share in the overall economy depends on the density of commercial activities

(which is a function of financial openness) and vary across countries in which countries

that are more open financially have a larger proportion of people engage in economic

activities linked to the corporate sector while for closed economies, both the rich and the

poor derive their income through wage primarily in the non-corporate sector with the

only difference being that the rich receive higher wage income than the poor on average.

We denote the corporate and the non-corporate sectors by c and u, respectively. We use j

to denote an economic sector where j = {c, u}.

Suppose that there are four types of tax rates (τ j
i ) regulating tax collection. The rich

pay a personal income tax for their earning in the non-corporate sector (which we denote

by τu
r ) and are subjected to a separate corporate tax (τc

r ) for their income earned in the

corporate sector. Similarly, for the poor, they are taxed τu
p and τc

p for their income earned
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in the non-corporate and corporate sectors, respectively. For reasons of social and

distributional justice, many countries adopt progressive tax rate targeted especially

toward the top income earner (i.e., top rate)1 and flat rate for income levels under certain

threshold. Usually, top rate seldom exceeds corporate rate because both the government

and the citizens would not want to set the corporate rate too high for fear that this will be

be detrimental to the goal of business promotion. Without loss of generality, we assume

that τu
r < τc

r , τc
p > τu

p, and τu
r > τu

p.

Let F j
i be the marginal product of investment in j sector and we use it to represent the

return on j sector, which is equal to agent i’s income derived from engaging in economic

activities in that sector. We assume We also assume under financial openness agents can

choose to allocate θ proportion of their economic resources in the corporate sector while

leaving (1 - θ ) part of their resources for use in their production in the non-corporate

sector.

All economic agents also derive some of their economic well-being from

government’s public spending which we approximate using a concave spending function

G(.) with g′(.) > 0, g′′(.) < 0, and g(0) = 0 to characterize diminishing marginal utility of

spending. The government’s spending capacity is subject to its budget constraint which is

composed of the total tax revenue levied on the rich and the poor

g≡ ∑
j={c,u}

[∫
F≤F̄ ,τ j

(F j
p τ

j)dFdτ +
∫

F>F̄ ,τ j
(F j

r τ
j)dFdτ

]
,

where F̄ refers to average income, which we assume F j
r > F̄ ≥ F j

p , and it is obvious that

the first term and the second term in the square bracket represent individually the total tax

revenue collected from the poor and the rich. We use ḡ to denote public spending per

head, which is simply total tax revenue divided by a population of N mass, ḡ = g/N. To

1In my own cross-national time-series data used for this project, the highest recorded top rate amounts to
78 percent tax take on income.
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simplify expression, we can reinterpret a government’s tax revenue as the pooling

between the rich elites’ and poor citizens’ tax contribution and whose revenue

composition varies based on a country’s relative reliance on corporate and/or income tax.

We introduce the symbol, λ , and use it to reflect the relative weight of the share of

corporate tax in total government revenue. We set τ̄ j as the average tax rate in each sector,

where j = {c,u}, we can reexpress public spending per head in a more intuitive way

ḡ≡ λ (τ̄cF̄c)+(1−λ )(τ̄uF̄u),

where F̄ j is the average income in each sector. Therefore, the instantaneous utility of

an economy agent i in each time period t is

Uit = θ(1− τ
c
it)F

c
it +(1−θ)(1− τ

u
it)F

u
it +H(g(.)), (1)

where H(.) is also a concave function like g(.) capturing the inefficiency of government

public spending. It follows that the ideal tax rate for agent of group i at time t is given by

the following argument

argmax
τit

U i
t , (2)

and all agents want to maximize their utilities over on infinite horizon by taking political

action, α , which results in a state of political establishment, S, that maximize their

economic well-beings. Solving (2) by setting τc
it = τu

it = τit and differentiating (2) wrt τit

we have the F.O.C.

H ′(ḡ) =
Fu

it +θ(Fc
it −Fu

it )

ḡ′
. (3)

From (3), we see that the marginal utility of public spending targeted toward agent i is
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increasing in θ if Fc
it > Fu

it , but is decreasing in τ . For the rich group, this fact is

particularly disconcerting because F j
r > F j

p , which implies the rich shoulder a larger share

of the tax burden used to finance public spending per head though this disadvantage can

be offset by their smaller population share λ . On the contrary, if the marginal return from

the corporate sector (Fc
it ) is more profitable than the non-corporate sector (Fu

it ) then the

rich can increase their utilities by shifting more of their resources toward the corporate

sector, which increases the value of numerator in (3). The rich can also increase their

utility by independently setting a lower tax rate (which constrains the denominator of (3))

or in conjunction with diversifying resources toward the corporate sector to achieve even

higher marginal utility. The same utility maximization calculation applies to the poor as

well.

Each agent wishes to maximize her utilities over an infinite horizon through taking one

of k action, aik, where ai ∈ Ai = {ai1, ai2,..., aik} consisting of k actions, which results in a

state of political establishment S = {A, D}, where A refers to autocracy2 and D

democracy. And ∀i ∈ N at time t, there is a utility function Uit : {St ; Ait} ⊆ R. For all

agents, the utility maximization problem over an infinite horizon all comes down to a

Bellman-style dynamic optimization problem, max(at)∑
∞
t=0 β tUit(St ,Ait), ∀i ∈ N, where

β is the discount factor bounded between zero and one and is common knowledge among

all population.

From previous discussion, we see that a agent’s utility maximization function depends

on a set of parameters: tax rate (τ), proportion of assets allocated to the corporate sector

(θ ), the relative profitability of the corporate sector (Fc
t - Fu

t ) at time t, and crucially, the

political action taken by agent i at time t (ait) and the resulting political establishment (St)

which enables a particular type of agent to set up their preferred set of tax rates to

maximize utilities under St . With these insights, I turn to the discussion of utility

2I use the bold typeface of A for autocracy in order not to be confused with the notation of action set, A.
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maximization conflict between the rich and the poor in autocratic setting of different

initial economic conditions, taking into account various strategies agents might take as a

function of different parameter values of my key variables and pin down their effect on

the likelihood of political liberalization in authoritarian FDI-receiving states.

1.1 Closed Economy (λ = 0): No FDI inflows

I first begin my analysis with a closed economy which has limited financial openness and

a relative backward economic structure where mobile production factor such as capital

constitutes a very small share of the aggregate production function. The economic

structure is relatively undiversified and relies heavily on the inputs of labor, land, and

primitive production technology. The undiversified economic structure of a closed

economy produces homogeneous products and services, the difference in marginal return

to factor across sectors is minimal, which implies that the incomes an agent receive in

different sectors does not exhibit significant difference and because of its lack of

commercial impulse and capital mobility, corporate sector is underdeveloped and

represents only a small proportion in the economy. A typical example would be China’s

economy before the Deng Shao-Ping’s Open Door Policy in 1978 and nowadays’s North

Korea where commercial activities are limited and the wage gap across sectors is small

while the corporate sector is dominated by state-owned enterprises (SOEs) and the

authoritarian state is the sole capital owner.

A handy way to conceptualize such economy is to assume that the aggregate production

function of a closed economy is composed of three basic production factors–capital stock

(K), land (L), and labor (N)–and takes the conventional Cobb-Douglas form

Y = [(1−ak)K]θ (νN +L)1−θ , (4)
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where Y is the aggregate output, ak is the depreciation rate of capital stock, where 0 ≤ ak

≤ 1, ν is population growth rate, and θ is the proportion of resources allocated to the

corporate sector as previously defined. Partially differentiating (4) wrt K and N while

holding L constant (because the amount of land is fixed throughout the production

process), we have

∂Y K = θ(1−ak)

(
νN +L
(1−ak)K

)1−θ

= r

∂Y N = (1−θ)ν

(
(1−ak)K
νN +L

)θ

= w,

where ∂Y K denotes the marginal productivity by adding one additional unit of capital (in

the corporate sector) and ∂Y N denotes the marginal productivity of employing one

additional worker (in the non-corporate sector), and agents who provide these factors are

paid based their contribution to marginal productivity for which we use r to denote the

marginal return to capital and w to denote wage rate (which is equal to the marginal return

to labor). Because of the undiversified nature of closed economy and its underutilization

of capital, economic activities are concentrated mainly in the non-corporate sector and

are composed primarily of small-scale production, and small-scale business constitutes

only a miniscule part of overall economy and the marginal return to capital (invested in

this small “business" sector) is approximately equal to that of labor in the non-corporate

sector. Thus, the marginal returns to capital and labor are equal in which

r = w =
θ

1−θ
=

νK
νN +L

= F j
i . (5)

an agent can not improve her utility by allocating more of her resources (assets) toward
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either of these two sectors. We further assume that capitals are controlled by rich political

elites and the poor citizens own labor.

Note that from (5), we see that marginal productivity is contingent on two factors: the

amount of capital invested (K) and population size (νN). Holding L constant, r and w are

both increasing in K, but for population size (νN), the effect is mixed–it can increase the

size of input (by expanding the size of the workforce) through its multiplicative effect in

the numerator of the rightest expression in (5) and contribute to higher marginal

productivity, but it can also decrease the marginal returns to both factors through its

additive effect (of adding additional workers) in the denominator, which decreases

marginal productivity.

With this in mind, it is easy to proceed with our analysis. Because the corporate sector

is not underdeveloped and not particularly profitable in closed economy, the elites, like

the poor majority, invest most of their assets (K) in the non-corporate sector (which

implies the elites have an asset portfolio profile θ < 0.5), and whose rate of return, r = Fu
r ,

is equal to the average wage rate, w = Fu
p . The government extracts its tax revenue from

the non-corporate sector only (λ = 0) and levies a flat rate (τ̄u) on all agents’

non-corporate sector incomes.

Recall expression (1), agents’ utility argument under closed economy is reduced to

Uu
i (A,λ = 0|τu = τ̄u,H(g(.)) = H(g(τ̄u))) = (1− τ̄u

i )F
u
i +H(g(τ̄u)) where A is the

initial state (autocracy), and I remove the time subscript (t) because each agent’s utility

will be the same forever under such static economic environment. The poor majority can

improve their utilities by taxing the rich higher through adapting progressive income tax

(which we denote by τ̂u) but this goal can only be realized by launching a revolution

against current authoritarian political establishment.

Assuming that the feasibility of revolution success follows a stochastic process with

probability p and that the process of regime change is a Markovian process during which
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future state (at time t +1) is contingent on its current state (at time t). We assume the

realization of the poor majority’s utility maximizing strategy profile, {αR, τ̄u, H(g(τ̂u))},

as depending on their action (revolt, which we denote by αR), which can be mapped onto

a series of binary choice set, τ̄u:{αR} → [0, 1], and H(g(τ̂u)):{αR} → [0, 1].

However, the likelihood of revolution success is strategic and depends on elites’

response: if the elites choose to liberalize then democracy will be established and

progressive taxation adopted, otherwise the regime remains autocratic and flat rate is the

only tax rate in town. We assume that contingent on the poor’s revolution decision (i.e.,

αR = 1), elites choose to liberalize with probability q or suppress citizens’ revolt with

force with probability (1 - q). Similarly, we can map the elites’ strategy profile, {αL, τ̄u,

H(g(τ̄u))}, onto a series of binary choice set, τ̄u: {αL}→ [0, 1], and H(g(τ̄u)): {αL}→

[0, 1]. Hence, we derive the following Markovian regime transition chains

Pr(St+1 = D|St = A,αR = 1,αL = 1) = pq

Pr(St+1 = A|St = A,αR = 1,αL = 0) = p(1−q)

Pr(St+1 = A|St = A,αR = 0) = 1

Pr(St+1 = D|St = A,αR = 0) = 0,

and once democracy is established, it is an absorbing end state and cannot be reversed.

We further assume that a (1 - δ ) portion of total assets are destroyed during the

confrontation such that all agents are left with δ of the assets for their future production

should the elites resist; on the contrary, if the elites consent and liberalize, then no assets

will be destroyed. We can conceptualize such strategic decision-making process in figure

1 in which I use R and L to refer to revolt and liberalize, respectively, and I add logical

negation sign (¬) to both letter to denote “non-action" or “oppression." It is clear that in
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order for the poor to move to p, the sum of the expected utility at two lower nodes must be

large than or equal to authoritarian status quo at the upper right branch of the game tree.

To express formally, by looking forward, the probability that the poor majority will

choose to revolt against current authoritarian political establishment to maximize their

utilities is given by

p

r

p R

D

Ur(D|τ̂u, H(g(τ̂u)))

Up(D|τ̄u, H(g(τ̂u)))

q L

A

δUr(A|τ̄u, H(g(τ̄u)))

δUp(A|τ̄u, H(g(τ̄u)))

¬L 1 - q

A

Ur(A|τ̄u, H(g(τ̄u)))

Up(A|τ̄u, H(g(τ̄u)))

¬R 1 - p

p

r

p R

D

Ur(D, θ|τ c, τ̂u, H(g(τ c, τ̂u)))

Up(D, θ|τ̄u, H(g(τ c, τ̂u)))

q L

A

δUr(A, θ|τ c, τ̄u, H(g(τ c, τ̄u)))

δUp(A, θ|τ̄u, H(g(τ c, τ̄u)))

¬L 1 - q

A

Ur(A, θ|τ c, τ̄u, H(g(τ c, τ̄u)))

Up(A, θ|τ̄u, H(g(τ c, τ̄u)))

¬R 1 - p

1

Figure 1: Strategic Revolution Game in closed economy (λ = 0, θ = 0)

p = q[Uu
p(D|τu = τ̄u,H(.) = H(g(τ̂u)))+

∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))]

+δ (1−q)[Uu
p(A|τu = τ̄u,H(.) = H(g(τ̄u)))+

∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))]}

= [Uu
p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))+

∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))],

(6)

where the first term within each square bracket is the instantaneous utility of the poor’s

revolt decision and the second term, ∑
∞
t=1 β (pUu

pt(D|αR)+(1− p)Uu
pt(A|αR)), represents

the sum of future value of having to live under either type of political establishment given
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the probability of revolt (and non-revolt) and their expected value over an infinite period,

beginning at time t = 1, is
pUu

pt(D|αR)+(1−p)Uu
pt(A|αR)

1−β
, in which we can set

pUu
pt(D|αR)+(1− p)Uu

pt(A|αR) to E(Uu
p) as the poor’s expected utility so that their

expected value over an infinite period can be reexpressed as
E(Uu

p)

1−β
.

By substitution and by rearranging terms, we can reexpress (6) as

p = qUu
p(D|τ = τ̄u,H(g(τ̂u)))+(δ −δq−1)Uu

p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))

+
(δ −1)(1−q)

1−β
E(Uu

p) (7)

And we can set the left hand side of the above expression as the threshold probability

of revolt

p∗x ≡ p = qUu
p(D|τ = τ̄u,H(g(τ̂u)))+(δ −δq−1)Uu

p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))

+
(δ −1)(1−q)

1−β
E(Uu

p) (8)

where p∗x is the threshold value of the probability of revolt in closed economy. The

poor are indifferent between revolt and status quo when p = p∗. Finally, the poor citizens’

decision rules at time t are given by

αRt =

{
1 if p > p∗x
0 if p 5 p∗x

However, the probability that the poor’s revolution will succeed also depends how the

rich perceive their expected utility under different political establishment once they

observe the poor’s action. In other word, the poor must take the rich’s calculation into
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account. Similar to the logic of the poor’s forwarding looking reasoning, the elites

contemplate their suppression decision probabilistically, which is given by

q =Uu
r (D|τu = τ̂u,H(g(.)) = H(g(τ̂u)))+

∞

∑
t=1

β (qUu
rt(D|αL)+(1−q)Uu

rt(A|αL))

> δ [Uu
r (A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))+

∞

∑
t=1

β (qUu
r (D|αL)+(1−q)Uu

r (A|αL))],

(9)

where ∑
∞
t=1 β (qUu

rt(D|αL)+(1−q)Uu
rt(A;αL)) is the sum of future value of having to

live under either type of political establishment given the probability of liberalization

(and non-liberalization). Similarly, we can set that to E(Uu
r )

1−β
as the rich’s future expected

utility over an infinite horizon.

By rearranging terms and substitution, we have

q∗x ≡ q = (1− τ̂−δ +δ τ̄)Fu
r +H(g(τ̂))−δH(g(τ̄))

+
(1−δ )

1−β
E(Uu

r )
(10)

where q∗x is the threshold value of the probability that the elites (in closed economy) are

indifferent over whether or not to liberalize after observing the poor’s action (revolt). It is

apparent that the first term is negative, which implies that the elites receive a negative

consumption effect resulting from the redistributive consequence of liberalization, but

also note that the second term is positive since τ̂u > τ̄u, which implies that the change in

public spending after liberalization has a positive effect on the elites’ economic

well-being, so the difference between these two opposite effects determines the elites’

liberalization decision. The elites’ liberalization decision rules at time t are given by
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αLt =

{
1 if q > q∗x
0 if q 5 q∗x

So the threshold probability that the poor determine to revolt is given by

Pr∗x(St+1 = D|St = A,αR = 1,αL = 1) = pq,∀p > p∗x ,q > q∗x ,

where Pr∗x stands for the poor’s threshold revolt probability under closed economy.

The above discussion establishes our first proposition that specifies the sequence of

game and conditions.

Proposition 1

1. The poor make revolt decision and the elites decide whether to liberalize, αR ≺ αL.

2. The poor revolt, establish democracy and set up progressive tax rate (τ̂) targeted
toward the rich when the conditions specified in (8) and (10) are satisfied (p > p∗x ,
q > q∗x). If democracy is established, the society remains democratic forever. Under
democracy, the elites’ incomes are taxed by top rate and the poor pay flat rate
income tax.

3. If p < p∗x (contingent on the value of q) the poor do not revolt and the society will
remain autocratic. Similarly, if q < q∗x , the elites do not liberalize (¬L) upon
observing revolution (αR) and the society will be autocratic in the future. Under
autocracy, both the elites and the poor pay flat rate income tax. Additionally, the
elites pay corporate tax.

1.2 Open Economy (λ > 0.5)

We now move to the discussion of a situation in which an authoritarian government

allows certain degree of financial openness and the inflow of FDI changes the

host-country’s economic environment.3 The economic impacts of FDI on FDI-receiving

countries are transmitted through two separate but related channels: first, it increases the

average wage rate of labor through its factor price equalizing effect (given that the
3In my future research, I will consider cases with intermediate degree of financial openness.
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FDI-receiving country in question has a relatively abundant labor endowment as

compared to world average), second, it stimulates the growth of sectors that have most

linkage to FDI (usually sectors that utilize financial capital such as the corporate sector)

by enhancing the marginal productivity of those sectors through the FDI’s direct

capitalization effect and production technology diffusion, both of which serve to increase

host country’s production capacity. And, of course, the realization of these two effects are

an interdependent process because capital and labor are complementary in production.4

Following endogenous growth theory (Romer, 1990; Grossman and Helpman, 1991;

Aghion and Howitt, 1998, 2009), we can interpret the inflow of FDI as altering

FDI-receiving countries’ originally stationary growth path through its direct capital

infusion into the now mobile financial sector and technology spill-over on the R&D

sector, which is equivalent to the growth stimulating effect produced by the production of

knowledge assumed by endogenous growth theorists. And this produces a non-linear

endogenous change in the indigenous country’s production possibility curve. We can

rewrite expression (4) by adding a shift parameter A(K) in the corporate sector, which is a

function of K

Ŷ = [A(K)(1−ak)K]θ (νN +L)1−θ , (11)

where Ŷ represents the new aggregate production function and B > 0.

Partially differentiate (9) wrt K and N, we derive the new marginal returns to capital

and labor in an open economy

4It worth noting that many small venture capital transit points like Luxembourg and Singapore seem to
defy this "factor complementarity:" the lack of land available for building large scale industrial production
site and the proximity to major capital markets and resource transshipment route make the two countries
concentrate on the development of capital/technology-intensive sectors. This may mitigate the labor wage-
enhancing effect of FDI and capital’s complementary effect to labor (in production).

13



∂Ŷ K = A(K)A
′
θ(1−ak)

(
νN +L

A(K)(1−ak)K

)1−θ

= r̂

∂Ŷ N = (1−θ)ν

(
A(K)(1−ak)K

νN +L

)θ

= ŵ,

where r̂ and ŵ denote the marginal returns to capital and labor. Since A(K) > 0, it follows

that r̂ > r and ŵ > w. And by assumption, r̂ > ŵ because of the endogenous growth effect

generated by the shift parameter A(K) in the corporate sector.

How does the increase in the marginal return to capital affect the value of θ (the

proportion of resources allocated to the corporate sector)?

To see how θ changes in response to an increase in r, we first take the natural log of Ŷ

and then rearrange terms

θ =
lnŶ − ln(νN +L)

ln(A(K)(1−ak)K)− ln(νN +L)
=

ln
(

Ŷ
νN+L

)
ln
(

A(K)(1−ak)K
νN+L

) . (12)

We can then differentiate (12) wrt K, which gives us

∂θK = A
′ f (K)(1−ak)

νN +L
ln

(
Ŷ

νN +L

)
> 0.

This implies that the proportion of resources allocated to the corporate sector (θ ) is

increasing in K, as is natural, factors simply flow to sector that is the most profitable.

Correspondingly, this also suggests a shrinkage in the amount of resource allocated to the

non-corporate sector (1 - θ ), which also indicates that the size of the non-corporate sector

in the overall economy is now smaller than it once was.

Observing this trend, the elites will want to shift more of their assets from the

non-corporate sector (held in the form of land) to the more profitable corporate sectors.
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Now with θ > 0.5, the corporate sector begins and the government starts to levy corporate

tax to expand their tax base and as a way to finance public spending. We can map this

series of economic change onto the parameter value of public spending function, which

has profound utility-maximizing implications for both the rich and the poor. We first look

at the rich’s utility first. Recall ḡ, we can now assume that 0 < λ < 1, the rich’s utility in

authoritarian regime with open economy at time t evaluated at

Ur(A,λ > 0.5;τc = τc,τu = τ̄u,H(g(.)) = H(g(τc, τ̄u)) takes the same form as in (1)

with only some minor changes in subscripts and the parameter value in public spending

function

Urt = θ(1− τ
c
rt)r̂+(1−θ)(1− τ̄u

t )ŵr +H(g(τc
rt , τ̄

u
t )), (13)

in which r̂ = Fc
rt and ŵr = Fu

rt .

For the poor majority whose livings rely solely on wage income in the non-corporate

sector (i.e., they cannot shift their “assets” toward the capital-intensive corporate sector

for their having a θ = 0),5 their utility function evaluated at

Up(A,λ > 0.5|τu = τ̄u,H(g(.)) = H(g(τc, τ̄u)) at time t is

Upt = (1− τ̄u
t )ŵp +H(g(τc

rt , τ̄
u
t )), (14)

and, by the same token, ŵp = Fu
pt .

Because ŵr > ŵp, the poor would like to set a progressive tax rate to reflect the

proportionality principle that the amount of tax take is in proportion to the level of

5Of course, as a society gets more prosperous, the linkage between factor endowment (in this case,
labor) and sectoral interests may get more complicated. For instance, industrial workers now have a stake
in pension plan and can derive monetary interest from financial derivatives, on the contrary, the rich can
purchase landed assets like real estate, buildings, etc. and liquify these assets through channels like real
estate investment trust (REITs) and global depository receipts. This makes the conventional notion on the
linkage between factor and sectoral interests all more absurd. I will provide further analysis on this aspect
in my future research.
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income (i.e., set τ̄u to τ̂u for the rich), which increases their utilities through higher

government public spending capacity. But the rich now have the option to shift their

income- and real estate-based assets from the non-corporate sector to the more mobile

corporate sector, hence alleviating their tax burden in the non-corporate sector under the

redistributive consequence of democracy. On the other hand, because of the state’s

structural dependence on capital, democratic government cannot set corporate tax at an

exorbitant level for fear of deterring foreign investors and stirring capital flight on the part

of domestic capital owners.

A simple optimal tax theory will serve to illustrate this concept. Given that a tax payer

is allowed to choose among two investment projects (having the same pre-tax risk profile,

the one with the lower tax rate or with some kinds of tax break benefits would be chosen

by the rational tax payer. To examine this argument formally, we can rearrange the terms

in the function of ḡ and present them in the form of

λ =
τ̄uF̄u

τ̄cF̄c + τ̄uF̄u .

We can see that the share of corporate sector in total government tax revenue (λ )

increases as τ̄u increases, which implies the rich elites shift more of their assets to the

corporate sector in response to tax hike in the non-corporate sector.

Building from our previous discussion, we know that the poor cannot realize their most

preferred policy set {D, τ̄u, H(τc
rt , τ̄u

t )} in financially open economy without incurring

revolution, so they will have to decide whether to revolt to maximize their utilities

conditional on all the parameter values in theirs and the rich elites’ utility functions. We

can write the poor’s strategy profile as {αR, τ̄u, H(g(τc, τ̂u))}, and τ̄u:{αR}→ [0, 1],

H(g(τc, τ̂u)):{αR}→ [0, 1]. Similarly, for the elites: {A, τc, τ̄u, H(gτc, τ̄u)}, and

τ̄u:{αL}→ [0, 1], H(g(τc, τ̄u)):{αL}→ [0, 1]. And the entire process can be

conceptualized in figure 2.
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Figure 2: Strategic Revolution Game in open economy (λ > 0, θ > 0.5)

As in (6), we can express the poor’s probability of revolt in open economy as

p = qUp(D|τu = τ̄u,H(.) = H(g(τc, τ̂u)))+
∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))]

+δ (1−q)[Up(A|τu = τ̄u,H(.) = H(g(τc, τ̄u)))+
∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))]

> [Up(A|τu = τ̄u,H(.) = H(g(τc, τ̄u)))+
∞

∑
t=1

β (pUu
pt(D|αR)+(1− p)Uu

pt(A|αR))].

(15)

Rearranging (15) and by substitution, we derive

p∗o ≡ p = qUu
p(D|τ = τ̄u,H(g(τ̂u)))+(δ −δq−1)Uu

p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))

+
(δ −1)(1−q)

1−β
E(Uu

p) (16)

where p∗o is the poor’s threshold probability of revolt in financially open economy and the

expression is identical to (7). Because δq > 0 and (δ −δq - 1) < 0, for the above
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condition to hold, the first term (the poor’s utilities under democracy) must outweigh the

negative effect of their utilities under autocracy, and so for their expected future payoff

over an infinite horizon. The poor’s decision rules can be defined analogously.

The probability that the elites will liberalize upon observing the poor’s revolt is given

by

q =Ur(D|τc = τ
c,τu = τ̂u,H(g(τc, τ̂u)))+

∞

∑
t=1

β (qUu
rt(D|αL)+(1−q)Uu

rt(A|αL))

> δ [Ur(A|τc = τ
c,τu = τ̄u,H(g(τc, τ̄u)))+

∞

∑
t=1

β (qUu
rt(D|αL)+(1−q)Uu

rt(A|αL))],

(17)

which, by rearranging terms and substitution, gives us

q∗o ≡ q = θ(1−δ )(1− τ
c)r̂+(1−θ)[(1− τ̂u)+δ (τ̄u−1)]ŵr

+[H(g(τc, τ̂u))−δH(g(τc, τ̄u))]

+
1−δ

1−β
E(Uu

r ) (18)

where we define q∗o as the threshold probability that the elites will liberalize after the poor

make their revolt decision. The elites’ decision rules are analogous to that of closed

economy.

Therefore, the threshold probability that democracy will be established is given by

Pr∗o(St+1 = D|St = A,αR = 1,αL = 1) = p∗oq∗o.

This leads us to our second proposition.
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Proposition 2

1. Under financial openness, the corporate sector becomes more profitable as a result
of FDI’s growth enhancing effect. In response to this change, the elites can choose
to allocate θ portion of their assets into the corporate sector to maximize their
utilities.

2. The poor make revolt decision and the elites decide whether to liberalize, αR ≺ αL.

3. The poor revolt, establish democracy and set up progressive tax rate (τ̂) targeted
toward the rich when the conditions specified in (16) and (18) are satisfied (p > p∗o,
q > q∗o). If democracy is established, the society remains democratic forever. under
democracy, the elites pay corporate tax in addition to top rate income tax and the
poor pay flat rate income tax.

4. If p < p∗o (contingent on the value of q) the poor do not revolt and the society will
remain autocratic. Similarly, if q < q∗o, the elites do not liberalize (¬L) upon
observing revolution (αR = 1) and the society will remain autocratic in the future.
Under autocracy, both the elites and the poor pay flat rate income tax.
Additionally, the elites pay corporate tax.

1.3 Comparative Statics

1.3.1 The Effect of tax rise in closed economy

From the proposition in section (.1), we see that the likelihood that the poor would view

revolution as a worthy effort and proceed to act of revolt hinges on the change in

parameter values that increase the value of Pr beyond the threshold value of revolt

success Pr∗x , and because of the strategic character of such interaction process, the value

of Pr is co-determined by p and q, so any changes in parameter values in the elites’ and

the poor’s utility maximization argument that contribute to marginal increase in p and q

will serve to increase the value of Pr; however, if any parameter changes that cause

marginal decrease in either p or q, then this will produce a negative joint effect on Pr,

thus decreasing the probability of revolt success.6 To examine how change in parameter

value affects revolution decision of the poor and the elites’ response under closed

6We do not consider cases when parameter change causes both p and q to be negative, because that would
be equivalent to assuming αR = αL = 0, which is the status quo state {A, τ̄u, H(g(τ̄u))} and will be of little
theoretical interest here.
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economy (where θ = 0 and λ = 0), we only have to investigate how p and q vary as a

function of τ ∈ [τ̄u, τ̂u).

We first turn to the poor’s reasoning. To reiterate, for the poor to make revolt decision,

parameter value change must make the poor’s expected p must be larger than p∗x . So how

does the prospect of setting top rate (τ̂) on the rich elites impact the probability of revolt

in closed economy? We can assess this impact by partially differentiating (7) wrt τ̂u and

applying chain rule

∂ p
∂ τ̂u = q

[
∂Uu

p(D|τu = τ̄u,H(g(.)) = H(g(τ̂u)))

∂τ

]

+(δ −δq−1)
[

∂ ((1− τ̄u)Fu
r +H(g(τ̄u))

∂τ

]
+

(δ −1)(1−q)(1− p)
1−β

[
∂ ((1− τ̄u)Fu

r +H(g(τ̄u))

∂τ

]
(19)

Because the poor’s utility is maximized at τ̂u, which, by envelope theorem, implies
∂ [Uu

p(D|τu=τ̄u,H(g(.))=H(g(τ̂u)))]

∂ τ̂

∣∣∣
τu=g(τ̂u)

= 0 so that we can eliminate the first term in (19).

We now focus on the expression within the second square bracket, which is equivalent

to taking the partial derivative of Uu
r (A|τu = τ̄u,H(g(.)) = H(g(τ̄u))) wrt τ̂ . Recall (3) in

which F j
i = H ′(g)g′(τ) (since θ = 0), we can thus substitute this into the above

expression and differentiate wrt τ̂ . Since (δ - δq - 1) < 0, H ′′(.) < 0 and g′′(.) < 0, the

second term in (19) is positive.

Finally, for the last term (the poor’s expected revolt utility over an infinite period),

because
∂ [Uu

p(D|τu=τ̄u,H(g(.))=H(g(τ̂u)))]

∂ τ̂

∣∣∣
τu=g(τ̂u)

= 0, we are left with (1 -

q)Uu
p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u))) in which we can integrate out (1 - p) and

differentiate wrt τ̂U , by the procedure given in the previous paragraph, we know that the

poor’s aggregate expected utility of revolt decision over an infinite horizon is positive.

Hence, ∂ p
∂τu > 0. The increased utility derived from taxing the rich elites through
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progressive income tax drives up the probability that the poor will launch revolution

against current authoritarian political establishment (i.e., p > p∗x).

Next, we assess the effect of tax rate increase on the elites’ utility function and the

probability of political liberalization (q). We can partially differentiate (10) wrt τ

∂q
∂ τ̂u =

∂ [Uu
p(D|τu = τ̂u,H(g(.)) = H(g(τ̂u)))−δUu

p(A|τu = τ̄u,H(g(.)) = H(g(τ̄u)))]

∂τ

+
(1−δ )

(1−β )

(
E(Uu

r )

∂τ

)
(20)

which, by applying envelope theorem, substitution, and rearranging terms, equals

∂q
∂ τ̂u =

∂ ((1− τ̂u−δ +δ τ̄u)H ′(g)g′(τ))
∂τ

+
∂ (−δH(g(τ̄u)))

∂τ

+
(1−δ )q

1−β

(
∂ (Uu

r (D|αL))

∂τ

)
(21)

It is intuitive that the first term in (21) is negative. In the second term, we have removed

H(g(τ̂)) because it is maximized at τ̂ , differentiating −δH(g(τ̄u)) wrt τ gives us a

negative sign. For the elites’ future liberalization utility over an infinite horizon, if we

express the term within the bracket using the constituents of

Uu
r (D|τ = τ̂u,H(g(.)) = H(g(τ̂u))) and differentiate wrt τ , we obtain a negative sign, so

the last term is negative. Therefore, ∂q
∂τu < 0. An increase in tax burden under the

redistributive scenario of democracy makes the elites–who are unable to diversify their

assets from the non-corporate sector–worse off because it reduces their budget for

consumption and makes them shoulder a larger share of the tax burden used to finance

public spending, which makes the elites less willing to liberalize (i.e., q > q∗x).

Crucially, this implies the joint probability (Pr) that the poor will launch revolution
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against autocracy in closed economy and will succeed should be low because

Pr(p|q < q∗x) < Pr∗x . The poor’s attempt to establish democracy and set up progressive tax

rate will very unlikely to be realized in closed economy and even if they nonetheless

decide to make a long-shot (i.e., when p is extremely high), their attempt will likely to

encounter repression from the elites.

1.3.2 Interaction Effect of θ and τ in open economy

How do agents’ utilities and incentives for political actions change when the high income

political elites are now allowed to allocate part of their assets into the corporate sector as

a consequence of the growth in business and finance-related sector following financial

liberalization and FDI inflows? In our previous discussion, we assume that the

FDI-induced economic growth will make marginal returns to labor (ŵ) and capital (r̂)

higher than that in the cases without FDI, and I have shown that this also makes the

corporate sector more profitable and provides incentives for the elites to allocate more of

their assets into the corporate sector with an aim to maximize their factor (capital) return.

How do this series of economic change affect the poor’s and the elites’ calculus in their

political strategies?

We first assess the political effect of higher tax take on top income earner, again, we

begin our analysis from the perspective of the poor. As in closed economy, the increase in

average wage rate (ŵu
i , i = {p,r}) under open economy expands the (potential) volume of

the tax base, the poor majority would want to set up top rate (τ̂u) on the rich’s incomes to

extract more tax revenue to finance public spending, but this objective can only be

realized under democracy, and because the wage level is higher under open economy, the

“prize” (more tax take from the rich) is more tempting, the poor majority have stronger

incentive to revolt against authoritarian regime.

To evaluate this claim, we can differentiate (16) wrt τ̂u, which gives
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∂ p
∂ τ̂u = q

[
∂Uu

p(D|τu = τ̄u,H(g(.)) = H(g(τ̂u)))

∂τ

]

+(δ −δq−1)
[

∂ ((1− τ̄u)Fu
r +H(g(τ̄u))

∂τ

]
+

(δ −1)(1−q)
1−β

[
∂E(Uu

p)

∂τ

]
, (22)

which is the same as in (19). Since the poor’s utility maximization function remains the

same as in closed economy (because in our model they cannot relocate their “factor”

elsewhere), from our analysis on the marginal effect of τ̂u on p given in the previous

section, we know directly that the effect is positive ( ∂ p
∂ τ̂u > 0). Therefore, in open

economy, the expected increase in public spending benefits by taxing the rich higher

increases the poor’s utilities and makes them more likely to revolt against autocracy (p >

p∗o).

Next, we look at how the opportunity to allocate part (denoted by θ ) of their assets into

the corporate sector affects the rich elites’ liberalization decision and how that impact

interact with the negative redistributive effect of higher government tax take on the rich

under democracy.

Again, we first differentiate (18) wrt (τ̂u) and by substitution, rearranging terms,

elimination, and applying envelope theorem, we have

∂q
∂ τ̂u =

∂ [(1−δ )(1− τc)H ′(g)g′(τ)− (1−θ)Fu
r ]

∂τ

+
∂{(1−θ)[(1− τ̂u)+δ (τ̄u−1)](H ′(g)g′(τ)−θFc)}

∂τ
+

∂ [−δH(g(τc, τ̄u))]

∂τ

+
1−δ

1−β

(
∂E(Uu

r )

∂τ

)
. (23)
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To facilitate differentiation, we first replace Fu
r and Fc by rearranging the terms in (3),

which gives us H ′(g)g′(τ)−θFc

1−θ
and H ′(g)g′(τ)+(θ−1)Fu

r
θ

, respectively, and we can then

substitute these expression into (23) and then differentiate each terms in (23) wrt τ , which

gives

∂q
∂ τ̂u = [(δ −1)τc−δ ]H ′′(g)g′′(τ)+ [(δ −1)(1−θ)2Fu

r ]

−δH ′(g)+
1−δ

1−β

(
E(Uu

r )

∂τ

)
(24)

Because H ′′(g)g′′(τ) > 0 and H ′ > 0, we have all terms negative (since the rich’s future

expected utility is decreasing in τ̂u), so the first derivative of public spending function (in

autocracy (A))–negative. The first term captures the effect of the elites’ payoff in the

corporate sector between the two counterfactual scenarios of accepting democracy (αL =

1) with no damage (δ = 0) to production assets or of suppressing revolt and thus suffer a

(1 - δ ) portion loss of production assets. The second term captures the change in the

elites’ payoff in the non-corporate sector, as it appears, the effect is negative and is

contingent on θ . The third term measures the utility derived from the public spending

function, which is negatively associated with the proportion of undestroyed assets that

could be used for future production (in other words, this factor makes the elites less

willing to liberalize). The fourth term accounts for the sum of future payoffs of

liberalization over an infinite horizon.

As we can see from (24), the marginal effect of tax rise over the range of [τ̄u, τ̂u) on

the elites’ probability of liberalize is conditional on the value of θ , that is, we need to get

the directionality of the marginal effect of θ in order to pin down the effect of τ on q. To

evaluate how the effect of ∂q
∂ τ̂u as the elites move more of their assets into the corporate

sector, we can differentiate (24) wrt θ to derive the cross-partial derivative of ∂q
∂ τ̂u∂θ
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∂q
∂ τ̂u∂θ

= 2(1−δ )(1−θ)Fu
r +

1−δ

1−β

(
∂E ′(Uu

r )

∂θ

)
. (25)

Since by assumption, ∂E ′(Uu
r )

∂θ
> 0 (given the effect of marginal income tax rise E(Uu

r )
∂τ

, the

rich’s expected payoff is increasing in the proportion of assets allocated to the high-yield

corporate sector), therefore ∂q
∂ τ̂u∂θ

> 0; as more assets are being transferred into the

corporate sector and given the state’s structural dependence on capital (and the

capitalists) such that even democratic governments which have redistributive concern

cannot set exorbitant corporate tax rate on business. The probability that the elites will

choose to liberalize upon observing revolt by the poor is now higher and this higher

marginally probability of liberalization (q > q∗o), along with the poor’s probability of

revolt (p > p∗o), jointly make the transition to democracy Pr(St+1 = D|St = A| p > p∗o, q >

q∗o) more likely under open economy.

This result is consistent with our previous theoretical discussion on the hedging effect

of asset diversification, which drives up the probability of the liberalization on the part of

the elites by diversifying part (θ ) of the elites’ assets to sectors not subject to progressive

taxation and thus making them less fearful to the redistributive consequence of

democracy. It follows that authoritarian regimes controlled by elites who shift more of

their assets into the corporate/financial sector are more likely to liberalize after observing

revolutionary threat from the poor majority because the elites holding a more diversified

and mobile asset portfolio are now in a better position to counter the redistributive claim

of the poor majority under democracy and should be more welcoming in their attitude

toward political liberalization.
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Figure 3: Marginal Effect of τ and θ on the rich’s probability of liberalization (q)

To get a visual sense of how the effect of τ and θ ’s cross-partial derivative on q, I set

τ̂u to 0.3, 0.5, and 0.7 and evaluate (25) over the range of θ ∈ (0.1, 0.9) and plot the slope

change in (25) in figure 3. I also plot the marginal income tax effect on q ( ∂q
∂ τ̂u , i.e., (24)

as a comparison to the interaction effect of τ̂u and θ on q. As seen in figure 3, the effect

of τ̂u on q is strictly negative while for ∂q
∂ τ̂u∂θ

, the effect is contingent on both τ and θ , as

we can judge visually, the slope of ∂q
∂ τ̂u∂θ

is steepest when τ̂u is the smallest and it flattens

as τ̂u increases, but overall, the effect of τ̂u and θ ’s cross-partial derivative on q is

positive and is increasing in θ .

But how does the effect of asset diversification affect political liberalization across the

full range of authoritarian FDI-receiving states under different levels of economic

development and with different types of factor endowment profile? And, do the

directionality and magnitude of this asset diversification effect remain consistent across

these countries and over time? If there are anomalous cases (for some countries over

certain periods), what take-away points can be inferred from such cases? These are the

questions that will be answered in the following section in which I complied of large-N

time-series cross-sectional data that allow me to estimate, through various statistical

models, the effects of key variables on the observed political outcomes across time and
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space.

1.4 Backward Induction using Empirical Data

With these comparative statics results in mind, we can then further explore how various

parameters perform in the rich and the poor’s strategic choice process (i.e., p and q).

Following the strategic choice approach pursued by many previous studies Signorino

(1999); Smith (1999); Signorino (2003); Signorino and Yilmaz (2003); Carson (2005);

Wand (2006) and the statistical backward induction (SBI) procedure introduced by Bas

et al. (2008), I define the strategic choice process suggested by my formal model as a

recursive system of equations. Recall the rich’s and the poor’s decision rules in section

1.1, I assume my data can be coded as

αR ≡ YA

{
1 if Up(D)≥Up(A)
0 if Up(A)>Up(D),

(26)

and

αL ≡ YB

{
1 if Ur(D)≥Ur(A)
0 if Ur(A)>Ur(D),

(27)

Figure 4: Model with regressors and parameters
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where YA = 1 and YB = 1 correspond to αR = 1 and αL = 1, respectively.

Then I incorporate regressors (X) and parameters (β ) to represent utilities. I normalize

utilities Up(YA = 0) = 0 and Up(YA = 1,yB = 0) = 0 for identification purpose. And the

remaining utilities can be specified as

Up(YA = 1,YB = 0) = Xp1βp1

Up(YA = 1,YB = 1) = Xp2βp2

Up(YA = 1,YB = 1) = Xr2βr2,

(28)

where X is the vector of regressors and β is the scalar of coefficients. The system

estimator maximize the log of the MLE wrt to the three β s defined above

`=
N

∏Pr¬R
(1−YA)(PrRPr¬L)

YA(1−YB)(PrRPrL)
(YAYB). (29)

The probability for all actions and outcomes can be constructed similarly.

For demonstration, I use the strategic revolution game in open economic (figure 2) as

an example and map all end nodes onto the game tree at the right of figure 4. To look for

proxies for the rich’s and poor’s action, I use Przeworski et al’s ACLP dichotomous

democracy indicator as indicator for the rich elites’ liberalization decision (αL) and the

revolutionary wars indicator from Polity IV dataset of which I cross reference with Hyde

and Marinov’s National Elections Across Democracy and Autocracy data (NELDA) and

Jonathan Powell’s Global Instances of Coups d’etat data for each country-year where

mass-based revolution (not elite-led coup d’etat) occurred, I dummy coded this variable

and use it as indicator for the poor majority’ revolution decision (αR). I then used highest

marginal income tax rate (τ̂u), Asset diversification (θ ; the share of mobile corporate

28
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asset as % of total asset), and the interaction term of the two (τ̂u ∗θ ) as the regressors in

the elites’ utility function specification; for the poor majority, I used inequality and

highest marginal income tax rate as the regressors in their utility function.7 Finally, I

eliminated observations with missing values on all regressors and generate a smaller data.

The SBI procedure is straightforward.8 First, I do a plain logit estimate calculating the

elite’s probability of liberalization (q) and then impute this recursive estimator into the

poor’s choice estimator and then use logit model to estimate the poor’s probability of

launching revolt (p). Because regressors are estimated without error term (uncertainty),

the strategic estimator is likely to yield biased estimates of standard error, so I follow Bas

et al.’s recommendation of using nonparameteric bootstrap to alleviate this problem.

Results are given in table 1 and standard errors are reported in parentheses.

Table 1: Results

Variable without SBI with SBI
(bootstrap s.e.)

the poor’s choice (p)
Inequality -0.075 0.006

(0.065) (0.008)
Income Tax -0.061* 0.046*

(0.030) (0.019)
the rich’s choice (q)
Income Tax -0.083***

(0.024)
Asset Divf. -4.355***

(1.015)
Tax*Asset Divf. 0.127***

(0.035)
Note: * p < .10; ** p < .05; *** p < .01

From table 1, we see that the regressors in the rich’s choice model are all statistically

significant and their signs are as expected (particularly the interaction term). For both of
7For detailed description on the construction and sources of variables, see the following statistical anal-

ysis section.
8I used the canned boot package in R to implement this test.
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the poor’s choice models (with and without SBI), only highest marginal income tax is

statistically significant. Note the change in the sign of the coefficient of highest marginal

income tax rate across the two choice models: after taking into account the rich’s asset

diversification level and their perception about income tax rise, an increase in highest

marginal income tax makes the poor 1.11 time more likely to launch revolution against

autocracy.9 This finding provides some preliminary evidence for the large-N statistical

analysis in the following section.

9About 0.046 - (-0.061) = 0.107 unit increase in probability which, by taking exponential, is approxi-
mately e0.107 ∼= 1.112.
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