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The Midterm

• 2 hours, timing to be announced on Friday

• Problem(s) similar to the study guide problems

• Problem(s) in the same style as the practice 
problems

• Problem(s) similar Project 1



What you get with the midterm

Note: SST/SSE/SSR are inconsistently named in various sources.  All slides now 
use SST/SSE/SSR as shown here. You are responsible for the interpretation of SSR 
(Regression sum of Squares) as SSG (Group Sum of Squares)

• 𝑆𝑆𝑇 = σ𝑖𝑗 𝑋𝑖𝑗 − ത𝑋
2
, 𝑆𝑆𝐸 = σ𝑖𝑗 𝑋𝑖𝑗 − ത𝑋𝑖

2
, 𝑆𝑆𝑅 = σ𝑖𝑗

ത𝑋𝑖 − ത𝑋 2

• 𝑍1, 𝑍2, … , 𝑍𝑘~𝑁 0, 1 iid, 𝑊 = 𝑍1
2 + 𝑍2

2 +⋯+ 𝑍𝑘
2 → 𝑊 ∼ 𝜒2(𝑘)

• 𝑍~𝑁 0,1 , 𝑊~𝜒2 𝑘 𝑖𝑛𝑑𝑒𝑝. , 𝑇 =
𝑍

𝑊/𝑘
→ 𝑇~𝑡(𝑘)

• 𝐴𝐼𝐶 = 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒 + 2𝑝

• 𝐿𝑅𝑇 = 2 log(𝐿𝑀𝐴𝑋𝑓𝑢𝑙𝑙) − 2 log 𝐿𝑀𝐴𝑋𝑟𝑒𝑑𝑢𝑐𝑒𝑑

• 𝑌~𝐵𝑒𝑟𝑛𝑜𝑢𝑙𝑙𝑖 𝜃 → 𝐸 𝑌 = 𝜃, 𝑉𝑎𝑟 𝑌 = 𝜃(1 − 𝜃)

• 𝑑𝑒𝑣𝑖𝑎𝑛𝑐𝑒 = 𝑐𝑜𝑛𝑠𝑡 − 2 log P y 𝛽

• Code of a simulation



Sample Practice Problem

• The table below gives the number of observations, 
mean and standard deviation for the percentage of 
women for each of the seven Boston judges from 
the Spock conspiracy trial example. Use these 
summary statistics to construct the ANOVA 
(analysis of variance) table



Sample Practice Problem

• Insight: for a particular group Gr 

𝑀𝑆𝐸𝐺𝑟 =
σ𝐺𝑟,𝑗 𝑋𝐺𝑟,𝑗 − ത𝑋𝐺𝑟

2

𝑁𝑔𝑟 − 1
= 𝑆𝐷𝐺𝑟

2

𝑆𝑆𝐸𝐺𝑟 = 𝑁𝑔𝑟 − 1 𝑆𝐷𝐺𝑟
2

𝑆𝑆𝐸 =෍

𝐺𝑟

𝑆𝑆𝐸𝐺𝑟

• Insight: The overall mean is the weighted average of the group means

• ത𝑋 = (σ𝐺𝑟𝑁𝐺𝑟 ത𝑋𝐺𝑟)/(σ𝐺𝑟𝑁𝐺𝑟)

• 𝑆𝑆𝑅 = σ𝐺𝑟𝑁𝐺𝑟 ത𝑋𝐺𝑟 − ത𝑋 2



Sample Practice Problem



Study Guide Questions

• Mostly just follow the slides

• Ask for insights similarly to what’s done in the 
practice problems, but without so much context

• Sample: 
• 24. Why is 𝑚𝑒𝑎𝑛( 𝑋𝑖 − ത𝑋 2) smaller than (or equal to) 
𝑚𝑒𝑎𝑛 𝑋𝑖 − 𝜇 2 ? Explain intuitively and give a 
mathematical proof.


