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September 22, 2026

Homework 2

Don’t forget an academic integrity statement (see syllabus for more details)!

1. Suppose we have conducted a completely randomized design, with N total experimental units, and g
total treatment groups. One of the models we are considering (the full or separate means model) is:

yij = µ∗ + αi + ϵij , ϵij
iid∼ N(0, σ2).

(a) Using words, describe what the following symbols mean in the context of this model:

i. µ∗

ii. ȳ3•

iii. µ̂k, for k ∈ 1 : g

iv. iid

(b) For this problem, we will define the global mean µ∗ to be the weighted average of the group means:

µ∗ =

g∑︂
i=1

ni

N
µi,

and that α = µi − µ∗, and µ̂i = ȳi•

i. Show that if µ̂∗ =
∑︁g

i=1
ni

N µ̂i, then:
µ̂∗ = ȳ••

and describe in words what this means (HINT: both of these are in the notes. However, I
encourage you to try using the basic definitions of averages and those provided here to work
it out on your own).
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ii. (6200 students only:) Let rij = yij − ŷij = yij − ȳi•

In class, we claimed:
g∑︂

i=1

ni∑︂
j=1

α̂irij = 0

Show that the statement above is true.

(c)
(︁
Using the weighted average approach from problem (b)

)︁
Suppose g = 2 (i.e., there are two

treatment groups.), and we observed data:

y1,1:3 = {8.88, 9.54, 13.12}, y2,1:5 = {4.11, 4.19, 6.57, 4.69, 2.1}

Compute the following quantities
(︁
using global mean defined in problem 1(b)

)︁
�

n2

N (relative weight of the second group on the grand mean)

� µ̂1

� µ̂∗

� SST (Total Sum of Squares).

� SSTrt (Sum of Squares for Treatment)

� SSE (Sum of Squares for Error)
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Table 1: Liver weight as a percentage of body weight values across the 4 treatment groups

Treatment 1 Treatment 2 Treatment 3 Treatment 4

3.52 3.47 3.54 3.74
3.36 3.73 3.52 3.83
3.57 3.38 3.61 3.87
4.19 3.87 3.76 4.08
3.88 3.69 3.65 4.31
3.76 3.51 3.51 3.98
3.94 3.35 3.86

3.64 3.71

2. (From Exercise 3.1 of textbook) Rats were given one of four different diets at random, and the response
measure was liver weight as a percentage of body weight. The recorded responses are provided in
Table 1, as well as the rats.csv file on Canvas.

Describe the model you will use for inference (e.g., what is the model equation, how
many treatment groups are there, and how many EU’s for each treatment, etc.) and the
associated assumptions. State the null and alternative hypotheses. Then, carry out an
ANOVA test for your specified hypotheses. What would you conclude about the four
diets?
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