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Spatial Lag Model

 Using Maximum Likelihood Estimation (MLE) to estimate 
rho (ρ) and beta (β).



Equilibrium (Spillover) Effects in Spatial Lag Model

spatial multiplier

This multiplier tells us how much of the change in xi will 

“spill over” onto other states j and in turn affect yi

through the impact of y in the spatial lag.



Leontief Expansion



Leontief Expansion (cont’d)

ripple effect or diffusion process



Measuring Spillover Effects

 To understand how one state’s GDP per capita 

affects the expected value of democracy in other 

states



Measuring Spillover Effects

Equilibrium impacts of log GDP per capita (X) 
for Russia

Effects on predicted democracy (Y)
if China had a POLITY score of 10



Estimation of Spatial Spillover Effects

Excel 函數應用

反矩陣：=MINVERSE(m)

{contrl+shift+enter} 求解

矩陣相乘：=MMULT(n, x)

{contrl+shift+enter} 求解



Step-by-Step Instructions (Using Excel)

W (binary) 

W (row-standardized) 



Step-by-Step Instructions (cont’d)

I ρW 

I-ρW 

(I-ρW) -1



預期結果 ( Impulse of X or Y )

Effect= Effect =
Impulse of X: Impulse of Y:



複習：Spatial Lag Model

Equilibrium impacts of log GDP per capita (X) 

for Russia

Effects on predicted democracy (Y)

if China had a POLITY score of 10

y: democracy score

x: GDP per capita 

Spatial Spillover Effect

某國家的x變化一個單位產生的
y(民主化)擴散效果

某國家的y變化所產生的
y(民主化)擴散效果



複習：Measuring Spatial Spillover Effect

spatial multiplier

將x變化一個單位，對y的擴散效果 將y變化一個單位，對y的擴散效果

Holding X and the other 

parameters constant 



複習：Excel實作

Yi

Xi

Yj



R Lab: The impact of change in a town (秀林鄉) 
on other towns

秀林鄉的 X (原民比例)增加 1 單位，

Y (TB發生率)的增加量



R code: Loading Shapefiles



R code: Neighbors and Weighting Matrix



R code: OLS Model



R code: Results of Spatial Lag Model



R code: Estimation of Spatial Spillover Effects



R code: The impact of change in a town (秀林鄉) 
on other towns



R code: The impact of change in a town (秀林鄉) 
on other towns



Example: Tuberculosis (TB) Diffusion



Spatial Models

 OLS Model

 y = β X + ε

 Spatial Lag Model

 y = ρWy +β X + ε

 Spatial-temporal Lag Model

 y(t) = ρWy(t-1) +β X + ε



Results: Model Comparisons



Results: Spatial Multiplier Effect


