
Additional Comments on Midterm Exam, Spring 2014

The first review occurred yesterday (Friday, February 28). I have previously stated (written)

that I would share any hints that I revealed. This document fulfills that promise.

You might recall that the first review focused on Version 1 of the Practice Midterm and the

second review will focus on Version 2 of the Practice Midterm.

Below is a summary of the item-by-item comments that I made yesterday. I encourage you to

pay special attention to my comments on questions 7–9.

1. Question 1: Last semester the class did very well on this question (recall: your practice

midterms are last semester’s actual midterms). The most common error had been in (f);

when counting positions remember to omit the deleted observations.

2. Question 2: This is similar to a quiz question that caused difficulty both in Fall and Spring

classes.

The distances between successive values of x are: 4, 2 and 4. Thus, the minimum of these,

2, is δ. Therefore, the height of each rectangle is P (X = x)/2; because the width of each

rectangle is δ = 2, each rectangle has boundaries x− 1 and x+ 1.

3. Question 3: As with the previous question, I put this one on the exam because of difficulty

the class had with a similar question on a quiz.

4. Question 4: You may safely ignore this question. Your midterm will be a vassarstats-free

zone.

5. Questions 5 and 6: Expect something like this on your midterm. The main reason I have

shown you inference with ranks is the importance of studies of this type. In addition, these

problems show whether you can handle a moderate amount of hand computations. Be espe-

cially careful with computing the term
∑

(t3
i
− ti) when you are computing the variance.

6. Question 7: You should expect a problem like this on your midterm. Make sure you can

interpret such tables; also, be sure you are adept with both nearly certain intervals that you

have studied and know the correct situations for using each.

Very important: Chapter 9 of the Course Notes presents two expressions of our second

nearly certain interval:

(
b− c

m
)± (3/m)

√

m(b+ c)− (b− c)2

m− 1
and

(
c− b

m
)± (3/m)

√

m(b+ c)− (c− b)2

m− 1
.

In the notes I give you for the midterm, I have shortened these formulas to:

(
b− c

m
)± (3/m)

√
b+ c and (

c− b

m
)± (3/m)

√
b+ c.
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In short, on the midterm, if you want to use either of the former (longer) pair of nearly certain

intervals, I want you, instead, to use the corresponding (shorter) nearly certain interval.

You may simply trust me on the above or read on for some algebra. Understanding the

algebra below is totally unrelated to both the midterm and the remainder of this course.

Let’s rewrite the term under the square root in the original formula:

m(b+ c)− (b− c)2

m− 1
=

m

m− 1
(b+ c)−

(b− c)2

m− 1
.

In simulation studiesm is very large, usually 10,000 and never smaller than 1000. Thus, the

ratio ofm to (m− 1) is close to one and I will drop it, making the above:

(b+ c)−
(b− c)2

m− 1
.

In the simulation studies that look at power (or values of α), typicallym− 1 is much larger

than (b− c)2; thus, I drop this entire term. The result is our shorter formula.

Let’s examine the above algebra with some actual numbers from a study of power.

In the bottom table on page 203 of the Course Notes, m = 10,000, b = 582 and c = 35.
These numbers yield

(b+ c) = 617 and (b− c)2 = (547)2 = 299,209.

Thus, the half-width for the original (longer) nearly certain interval is:

0.0003

√

6,170,000 − 299,209

9999
= 0.0003

√
587.14 = 0.0073.

Also, the half-width for the new (shorter) nearly certain interval is:

0.0003
√
617 = 0.0075.

I feel that this difference in half-widths is not important. If you disagree, I would simply say

that my new half-width, being wider, makes me a bit more certain than nearly certain. (Yes,

this is an attempt at humor.)

7. Question 8: This question proved to be quite difficult for my Fall class. I don’t know what

to add to the solutions I posted with the practice midterms; instead, I simply encourage you

to make sure you understand how to do this.

This question is similar to question 2 on quiz 5. Most of you were perfect on this quiz

question. If you had trouble with it, however, spend some time making sure you understand

the relationships between the three possible P-values for a balanced CRD.

You should expect a question(s) on your midterm that is similar to: question 8 on the practice

midterm and/or question 2 on quiz 5.
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8. Question 9: On Saturday I sent you a lengthy email about this question; I include it below

for completeness.

Question 9, in hindsight, was flawed; it was too abstract. My goal was to test people on

their understanding of the ‘constant treatment effect’ model. I still have that goal, but the

question on your test about it will be much less abstract. But still, I predict, challenging. Let

me spend a few minutes explaining what you need to know.

The CTE is a generalization of the Skeptic being correct. Indeed, the Skeptic is the CTE

with effect equal to 0. So, let’s refresh our memory on the Skeptic.

To keep the numbers managable, let’s have n1 = n2 = 2. Suppose we get the following

data:

Subject 1 2 3 4

Treatment 1 2 2 1

Response 15 23 27 21

The actual assignment here is 1,4. This led us to the clone-enhanced study:

Subject 1 2 3 4

Treatment 1 Response 15 ? ? 21

Treatment 2 Response ? 23 27 ?

If the Skeptic is correct, then the clone-enhanced study would yield:

Subject 1 2 3 4

Treatment 1 Response 15 23 27 21

Treatment 2 Response 15 23 27 21

Thus, for example, we can determine that assignment, say, 1,3 would yield x̄ = 21 and

ȳ = 22 and so on.

But what happens in the clone-enhanced study if, say, we have CTE = + 5?

My advice is to proceed as follows:

Go to the table

Subject 1 2 3 4

Treatment 1 Response 15 ? ? 21

Treatment 2 Response ? 23 27 ?

And then obtain:
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Subject 1 2 3 4

Treatment 1 Response 15 28 32 21

Treatment 2 Response 10 23 27 16

In words, if we know the treatment 1 response for a subject (e.g. 1 and 4) then we subtract

5 to get the treatment 2 resp. If we have the treatment 2 response (subjects 2 and 3) then we

add 5 to get the treatment 1 response.

Now, you can answer a question like: Given that the CTE equals +5, find u for assignment

2,3.

Answer: x̄ = (28 + 32)/2 = 30; ȳ = (10 + 16)/2 = 13; and u = 30− 13 = 17.

Yes, this is more difficult than finding a sampling distribution—Skeptic correct—but it’s the

same basic ideas, but a bit trickier.

For practice, verify the answers below for the data above:

Assignment x̄ ȳ u
1,2 21.5 21.5 0

1,3 23.5 19.5 4

1,4 18.0 25.0 −7
2,3 30.0 13.0 17

2,4 24.5 18.5 6

3,4 26.5 16.5 10

After you master the above, I have bad news. The above is much easier b/c of balance and,

hence, symmetry for U , although the symmetry is around +5, not 0.

I will give you one more example, this time an unbalanced study:

Subject 1 2 3 4 5

Treatment 1 1 2 2 2

Response 12 30 24 42 48

And a CTE of −6.

The clone-enhanced table is:

Subject 1 2 3 4 5

Treatment 1 Response 12 30 18 36 42

Treatment 2 Response 18 36 24 42 48

Thus, we get the following:
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Assignment x̄ ȳ u
1,2 21 38 −17
1,3 15 42 −27
1,4 24 36 −12
1,5 27 34 −7
2,3 24 36 −12
2,4 33 30 3

2,5 36 28 8

3,4 27 34 −7
3,5 30 32 −2
4,5 39 26 7

5


