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(a) Chicago, 1940 (b) Chicago, 1960

Figure 4.14: The tendency of people to live in racially homogeneous neighborhoods produces

spatial patterns of segregation that are apparent both in everyday life and when superim-

posed on a map — as here, in these maps of Chicago from 1940 and 1960 [302]. In blocks

colored yellow and orange the percentage of African-Americans is below 25, while in blocks

colored brown and black the percentage is above 75.

percentage of African-Americans per city block in Chicago for the years 1940 and 1960; in

blocks colored yellow and orange the percentage is below 25, while in blocks colored brown

and black the percentage is above 75.

This pair of figures also shows how concentrations of di�erent groups can intensify over

time, emphasizing that this is a process with a dynamic aspect. Using the principles we’ve

been considering, we now discuss how simple mechansisms based on similarity and selection

can provide insight into the observed patterns and their dynamics.

The Schelling Model. A famous model due to Thomas Schelling [365, 366] shows how

global patterns of spatial segregation can arise from the e�ect of homophily operating at a

local level. There are many factors that contribute to segregation in real life, but Schelling’s

model focuses on an intentionally simplified mechanism to illustrate how the forces leading to

segregation are remarkably robust — they can operate even when no one individual explicitly

wants a segregated outcome.

種族隔離的根源



種族隔離的根源

來源: 美國⼈⼜普查局



Thomas Schelling (謝林) 的動態模型 
1969 American Economic Review 
1971 Journal of  Mathematical Sociology

Source: nobelprize.org

種族隔離  ⇔  歧視
︖

種族隔離 v.s. 歧視



把居住地點畫成格⼦狀，每個⼈最多
8個鄰居，假設⼈們對鄰居同質性的
要求底限是 s ，也就是說，鄰居中如
果有多於 s 個非同族類的鄰居就搬
家，反之則不搬家。 

eg. s = 4，被圈出者將搬家

種族隔離 v.s. 歧視



每⼀次搬家，就出現新的居
住分布，又引發下⼀波搬
家，如此持續迭代，隔離程
度不斷提⾼ (如右圖) 

Shelling模型解釋了種族隔離
可⾃然形成！
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(a) After 20 steps (b) After 150 steps

(c) After 350 steps (d) After 800 steps

Figure 4.19: Four intermediate points in a simulation of the Schelling model with a threshold

t of 4, on a 150-by-150 grid with 10, 000 agents of each type. As the rounds of movement

progress, large homogeneous regions on the grid grow at the expense of smaller, narrower

regions.

重點: 模式 + 原⼦論

種族隔離 v.s. 歧視



Simulation of  my codes: random initial distribution 
(left) and evolved distribution after 100 steps (right)

Out[ ] =

種族隔離 v.s. 歧視



⼈群踩踏事故
2022/10/29梨泰院踩踏事故  來源: 路透社



⼈群踩踏事故
2015/9/24⿆加朝覲踩踏事故  AI圖



Dirk Helbing (赫爾賓) 及其團隊 
(Farkas, Visek, et al) 的動態模型 
2000 Physics Review Letter 
2000, 2002 Nature

Source: ETH Zürich

踩踏事故  ⇔  焦慮
︖

踩踏事故 v.s. 焦慮



該模型有些類似Shelling模型，將⼈群離散化，個體視
為運動粒⼦，其互動滿⾜幾個基本定律。 

個體⾏動被⾃身位置速度、⽬的地、與周圍⼈和牆的
距離、焦慮指數(pananic parameter)決定。

踩踏事故 v.s. 焦慮



應⽤：劇院逃⽣Helbing/Farkas/Vicsek: Simulating Dynamical Features of Escape Panic 15
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個體互動規則 ⾃我組織、宏觀模式



Tahrir Square protesters at the height of  the 2011/1/25 revolution against Hosni Mubarak. 
(Source: Tara-Todras Whitehill/ AP, ceasefiremagazine.co.uk/marxism-social-movements/)

群眾運動 



2024 Bangladesh quota reform movement (Source: Wikipedia)

群眾運動 



Srebrenica Genocide Memorial In Potocari, Bosnia (Source: islamicity.org)

極端民族主義與族群衝突 



「⾺拉之死」by Jacques-Louis David (1793) Charlotte Corday 1768-1793

極端利他⾏為



Manila’s financial district in the Philippines 2017 (foreignpolicy.com 2019/05/17)

貧富差距與分配正義



研究對象

⾃然科學 物質世界

⼈⽂學科 ⼈類社會
哲學

物質由原⼦組成 

社會由個⼈組成
⇒    ⼈是社會原⼦
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