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Motivation

• Too many deputies in the governments of China and 
Russia. In contrast, there are far fewer deputy in 
western countries.

• SOC (span of control)
• the number of subordinates under one superior.

• Bigger SOC at the top in China and Russia than that of 
western countries.

• Standard prescriptions: SOC should either remain 
constant or increase when one moves down the levels 
of the hierarchy (Gulick, 1937; Williamson, 1967).

• We call a bureaucracy top-heavy if the SOC is relatively 
wider at the top of the hierarchy.
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Motivation

• Far more deputies in China than in the USA
• An comparison of Beijing and Chicago

4



Motivation
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Motivation
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Puzzle(s)

• Why China and Russia nowadays have more top-heavy bureaucracies 
than other western countries?

• What drives the bureaucracy shape? And why do reforms fail?  

• How did the bureaucracy shape evolve in the longer history of China?

• How will the bureaucracy shape develop in the future?

• More specifically, what factors drive the difference in the number of 
deputies in the prefectures of China? (ongoing work)
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Literature Review and Theory

• Tullock (1965, 1974) and Niskanen (1971) focused on the overall 
size of the bureaucracy.

• Parkinson (1957) suggested that declining bureaucracies may 
become more top-heavy.

• According to Simon (1976) and Qian (1994), there is a tradeoff
between SOC and the number of tiers in a hierarchy.

• Authoritarian bureaucracy, with its extremely centralized power 
structure, resembles a winner-take-all tournament.
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Literature Review and Theory

• Following the Public Choice Theory, developed by Buchanan and Tullock, 
which sees bureaucrats as economically rational agents, inspired by Tullock 
(1965, 1974) , Simon (1976) and Qian (1994), our model is designed to 
understand how the number of players at various stages affects the 
desirability of a tournament, other than focusing on how prize allocation 
across stages affects the desirability of a tournament.

• What our research is not about:
• We do not try to engage with abundant literatures which argue about the 

relationship between performance tournament and bureaucrats’ promotion in 
today’s China.
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Model

• Basic Settings
• We model the top three layers of a bureaucracy as a two-stage career 

tournament.

• N identical department heads compete for k positions of deputies;

• k deputies then compete for one chief position.

• The chief position carries rent θR, each of the k deputy positions carries rent 
(1-θ)R/k. 

• Definition 1. An optimal bureaucracy maximizes total contest efforts σ𝑗=1
𝑁 𝐼1𝑗+σ𝑗′=1

𝑘 𝐼2𝑗′

• Definition 2. A perfect winner-take-all bureaucracy has θ=1.
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Model

• An official's chance of promotion is decided by a fair lottery, with her chance of 
winning the lottery proportional to her efforts.

• In the first stage, 𝑝1𝑖(𝐼1𝑖) =
𝐼1𝑖

σ𝑗=1
𝑁 𝐼1𝑗

; 

• In the second stage, 𝑝2𝑖′(𝐼2𝑖′) =
𝐼

2𝑖′

σ
𝑗′=1
𝑘 𝐼2𝑗′

• In the second stage, A deputy 𝑖′ chooses 𝐼2𝑖′ to maximize her expected gains
• 𝐸 𝐼2𝑖′ = 𝑝2𝑖′𝑅- 𝐼2𝑖′

• The symmetric equilibrium effort level is 𝑘 − 1 𝑅/𝑘2; 

• Therefore, the total equilibrium efforts of the deputies are as follows:

• 𝑍2 k =
𝑘−1

𝑘
R
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Model

• a deputy's expected equilibrium payoff is 𝑅/𝑘2

• the total efforts of N department heads in the equilibrium can be written as:

• 𝑍1 k =
𝑅

𝑘2 [
𝑘 𝑁−1

𝑁
− σ𝑗=1

𝑘−1 𝑘−𝑗

𝑁−𝑗
]

• The total efforts as follows:

• 𝑍 𝑘 = 𝑍1 k + 𝑍2 k  = 𝑅[
𝑁−1

𝑘𝑁
−

1

𝑘2
σ𝑗=1

𝑘−1 𝑘−𝑗

𝑁−𝑗
+

𝑘−1

𝑘
]

• Remark 1. For a winner-take-all bureaucracy with N > 2, a three-layer 
bureaucracy (with 1 < k < N) always induces higher total efforts than does an 
effective two-layer bureaucracy (with k = 0; 1;N).
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Model

• Remark 2. When the number of deputies increases in a winner-take-all three-
layer bureaucracy with N > 2 and 1 < k < N, the total efforts of the deputies 
increase, whereas the total efforts of the department heads decrease.

• When k ↑, 𝑍2 k =
𝑘−1

𝑘
R↑, 𝑍1 k =

𝑅

𝑘2 [
𝑘 𝑁−1

𝑁
− σ𝑗=1

𝑘−1 𝑘−𝑗

𝑁−𝑗
] ↓

• Proposition 1. When the number of deputies increases for a winner-take-all 
three-layer bureaucracy with N > 2 and 1 ≤ 𝑘 ≤ 𝑁, the total contest efforts first 
rise and then fall with k. There is a unique optimum at 𝑘∗, with 1 < 𝑘∗< 𝑁.
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Model

• Proposition 2. For a three-layer bureaucracy with N > 2 and 1 ≤ 𝑘 ≤ 𝑁, suppose 
the chief position carries rent θR and each of the k deputy positions carries rent 
(1-θ)R/k. The optimal number of deputies that maximizes the total efforts is a 
non-decreasing function of  θ where 𝑘∗ is the upper bound when θ=1.

• The optimal number of deputies tends to decline when power is decentralized.

• The SOC of a chief in a winner-take-all bureaucracy should be approximately 
three times wider than that of his deputies. Such a hierarchy is highly top-heavy.
• 𝑘∗ ≈ 3𝑁-1.38; when N is big enough, 𝑘∗ can simply be approximated as 3𝑁.

• Dividing the optimal SOC of the chief by the average optimal SOC of the deputies in a winner-
take-all bureaucracy, we obtain 3𝑁(N/ 3𝑁) = 3.
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Hypotheses

• Hypothesis 1: When power is more centralized, the equilibrium 
optimal number of deputies climbs higher to maximize the total 
efforts .

• Hypothesis 2: Reforms that deviate from the equilibrium optimal 
number of deputies cannot persist, and are likely to backslash to the 
equilibrium state. 
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Some Empirical Evidence

• We define an H index as follows:

• 𝐻 =
𝑘

𝑁

• Why this way ? 𝐻2=
𝑘

𝑁/𝑘

• According to Sir Ian Hamilton, who developed the 
concept of SOC a century ago, k—the SOC of the chief—
should not exceed N/k—the average SOC of the 
deputies. In other words, Hamilton’s principle of SOC is 
equivalent to H ≤ 1. If H > 1, the bureaucracy is more 
top-heavy than what is prescribed by Hamilton (Gulick, 
1937) and Williamson (1967).

• The former and current communist states (China, 
Russia and other Eastern Europe countries) have more 
top-heavy ministry bureaucracy than what is 
prescribed by managerial theories.
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Some Empirical Evidence

• Evidence from Russia and China
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The Trend of Ministry Bureaucracy Structures in China and Russia



Some Empirical Evidence
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Some Empirical Evidence

• According to the new data, the average 
top-heaviness index of Russian 
ministries today is higher to 1.742. 

• The official webpages in 2021 mix vice 
ministers with several vice-minister-
level officials. The number of effective 
vice-minister-level officials has nearly 
doubled over the past few years. the 
revised top-heaviness index of Chinese 
ministries today becomes 1.746, which 
is almost identical with the index in 
Russia today. The jump probably 
reflects further power centralization in 
both Russia and China. 19



Tentative work on deputies in the prefectures of China

• Results from cross-section data 2022
• The number of deputies varies a lot, 

ranging from 4 to 12, with its mean 7.31.

• In prefectures with lower per capital GDP, 
the number of deputies is higher.

• Tentative explanations for the result:
• Institutional legacy: areas with a longer 

tradition of command economy, have 
more centralized power (which leads to 
more deputies) and lower per capital GDP 
at the same time.
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Ongoing data collection of panel data

• More data that need to collect
• Numbers of deputies in previous 

years

• State-enterprise economy ratio

• Internet Archive
• Wayback Machine
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Conclusion and Discussion

• According to our winner-take-all career tournament model, countries with more 
centralized power tend to have more top-heavy bureaucracy.

• Both China and Russia’s top-heavy bureaucracy can be attributed to their similar Soviet 
roots.

• We build an H index to quantify top-heaviness, making it clear and more comparable.

• In both China and Russia, after several reforms aiming to lower the number of deputies, 
reforms constantly failed and backslash to higher top-heaviness.

• With the new trend of power concentration, both China and Russia are getting more top-
heaviness than before.

• Empirical measures needs to be more quantitative and straightforward.
• Need a better measure of power centralization, other than qualitative typology.

• Prefectures in China vary a lot in the number of deputies. It asks for a reasonable 
explanation with further research. 
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