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A. The Hierarchy (Degrees) of the Keju System
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Figure A1. Keju Hierarchy

1



B. Regional Distributions of Keju Degree Holders in the Ming-Qing

Period

Figure A2. Regional Distributions of Jinshi, Juren and Shengyuan Quota Densities

in the Ming-Qing Period
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C. Testing for Spatial Autocorrelation

Following Kelly (2019), we examine whether the long-term effect of historical jinshi density

on contemporary schooling may be driven by the spatial autocorrelation in the residuals. To

do so, we conduct the Moran test for spatial autocorrelation in the regression residuals for

columns (1) and (4) of Table 2. The Moran statistic is a spatial analogue of the Durbin-

Watson test formulated to examine potential misspecification in regressions. Restricting

the Moran test to the five nearest neighbors of each prefecture, the z-score of the Moran

test ranges from -0.659 (in column (1)) to -0.486 (in column (4)). With Moran’s I statistic

estimated to be -0.013 (p-value of 0.255, column (1)) and -0.007 (p-value of 0.313, column

(4)), the spatial autocorrelation hypothesis is rejected at the 5% level of significance.1

We then examine the extent to which the artificial spatial noise may account for the years

of schooling in 2010 (the dependent variable), and the extent to which noise can be attributed

to jinshi density (the independent variable). Following Kelly (2019), we assume a spatial

interpolation that is normally distributed with the covariance matrix
∑
ij = Cov(xixj) =

σ2ρ(||h||/φ), where ρ is the correlation function, ||h|| is the distance between points i and

j, and the range parameter φ determines how fast the correlation decays with distance. We

adopt the widely used Matèrn function with the shape parameter κ to be the covariance

matrix. We then use maximum likelihood to estimate the simulation parameters in this

covariance matrix based on China’s per capita GDP in 2010 at the prefectural level. We also

set κ = 1 and allow φ to range between three and five degrees.2 We then simulate the spatial

noise randomly 500 times based on these parameters. After preparing a set of spatial noise

variables for each range parameter, we replace the explanatory variable (jinshi density) and

the dependent variable (years of schooling) with the spatial noise variables to check if the

persistence results are driven by spatial autocorrelation.

Table A1 reports the results of these exercises. Each cell shows the fraction of the

simulated noise variables under different levels of significance (ranging from 0.05 to 0.0001)

out of 500 simulations. Column (1) of Table A1 summarizes the proportion of time when

a noise variable’s explanatory power outperforms that of the original persistence variable.

Columns (2) - (5) report the effect of simulated spatial noise on years of schooling in 2010,

whereas columns (6) - (9) the effect of jinshi density on noise.

The results clearly show that the noise variables rarely outperform the jinshi density

variable in terms of explanatory power. For example, at the 0.05 level of significance, the

1In fact, if we do not control for the provincial fixed effects in Table 2, the Moran z-score is 15.637 and
Moran’s I statistic is 0.21 at the 0.1% level of significance, suggesting that spatial autocorrelation can already
be mitigated simply by controlling for the provincial fixed effects.

2We use the same correlation parameter range between three and five for China as Kelly did for his
exercises on Europe.
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noise variable has only a 5.4% chance of accounting for the years of schooling in 2010 (column

(2), Panel A of Table A1). Similarly, when noise is treated as the dependent variable, it has

only a 4.8% chance of being explained by jinshi density (column (6), Panel A). Moreover,

inclusion of the control variables further reduces the odds of noise accounting for the years of

schooling in 2010 to 5.2% (column (2) of Panel B), while boosting its odds of accounting for

jinshi density to 6% (columns (6) of Panel B). More generally, the odds become systematically

smaller as the level of significance of the noise variable increases (columns (3) - (5) and (7)

- (9)). In all, the above results suggest that the likelihood of the persistent effect of jinshi

density being driven by the spatial autocorrelation in the residuals is low.
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