
Stat 201 and 203 key for Assignment 2.

Since there are no software related questions in this assignment, the key is identical for each class.

8.28 – Stormwater Pollution, Earth Day

8.28 a) Sample selection bias. Members of the population that would go out to Earth Day celebrations 
are overcovered (and people who stay at home, or wouldn't go to such a celebration are undercovered).

8.28 b) Self selection bias. We're getting a non-random sample because we're only getting the people 
that are making the extra effort to respond.

8.28 c) If we only make the survey known to certain people, then we could word the invitation, or 
provide a small incentive, to improve the response rate. That means that the self-selection bias would be
reduced. Furthermore, since we have a record of who was invited, we have an idea of kind of people 
that failed to respond.

In short, we have less bias, or improved accuracy compared to part B.

As a tradeoff, by inviting fewer people, we'll have a smaller sample size, which results in a loss of 
precision.

Side note: This question mentions that the earth day survey was a pilot survey. These are smaller, 
cheaper surveys used to make sure that the questions are easy to answer, or if there are answers that 
weren't expected. For pilot surveys, representing the entire population isn't a primary goal. 



8.32 – Movie Viewing

8.32 a) The population of interest is likely the general adult population.

8.32 b) 831 / 2000 = 41.55% response, therefore the non-response is 58.45%.

8.32 c) People misremembering the number of movies watched in the last year is a common source of 
response error. Going to a movie a year ago is an event that's easy to forget.

8.32 d) If the poll asked about the last week, respondents could give very accurate answers about the 
number of movies, but there would be a lot of variation in the answers. Furthermore, the average 
answer would change dramatically by the time of year the question was asked, or whether there was a 
major release in the last week.

If the poll asked about the last 10 years, year-to-year variation would be removed. However, the problem
of misremembering would be much worse, as almost nobody accurately recalls how many movies they 
saw 8-10 years ago.

8.36 – Seat Belt Use

 The bias is that the reported seat belt use (75%) is much higher than the observed actual seat belt use 
(61.5%). The reason for this bias is that people will tend not to answer questions that admit to breaking a
law or social norm.

It's reasonable to assume that people will answer other questionnaires about seat belt use the same 
way, because seat beat laws are ubiquitous (present everywhere).

Side note: In sociology and psychology, this is called 'social desirability bias'.



9.32  a) The explanatory variable is the running treatment. The response variables are the objective and 
subject measures of sleep.

9.32 b)

9.32 c) By having the control group do these activities, we are controlling for other lurking variables. This 
lets us deduct many alternative explanations, such as diet and getting up and being outside early. This 
allows the researches to make stronger implications about causality.

9.32 d) No! A completely randomized design (CRD) requires that the four groups be completely separate 
groups that are given four completely separate treatments. Here we have two groups of people that 
would be given two 'treatments' each.

9.32 e)

Side note: Objective measures of sleep would include hours slept, percent of time spent in REM (deep, 
dreaming sleep), or times restless or woken up.

Subjective measures would be rating one's sleep on a scale of 0-10, or one's level of wakefulness 
throughout the day.



9.38

9.38 a) The explanatory variable is the texting method, the response variable is the spelling score on the 
WRAT.

9.38 b) This is an observational study. We are only collecting data rather than prescribing some 
treatment to the sample.

9.38 c) If there is no statistically significant difference, then the observed difference isn't large enough 
that it couldn't be the result of chance. In other words, the null hypothesis (that the spelling score is the 
same across population groups) cannot be rejected.

9.38 d) Jack can't alphabet good.

9.38 e) There are 27 + 45 + 12 = 84 observations in total, so a balanced study would have 84 / 3 = 28 
observations in each group.

9.38 f) Since this is an observational study, and we've selected people by simple random sample, we 
have no control over the groups that the students select to be in (we can't decide their texting methods 
for them). Therefore the chance the group sizes would end up exactly 28/28/28 is quite unlikely.

Also, some texting methods are naturally more common, so it would be far from the group sizes we 
would expect if 1/3 of the students did not text at all.

Side notes: An uncontrolled experiment is one where a treatment is given to everyone in the sample and
observations are taken.

A randomized controlled experiment is one where the sample is split randomly into groups, and each 
group is given a treatment (including, possibly, a null treatment like a placebo), and comparisons are 
made after.

We could also ensure a balanced design by selecting people with a quota sample, where we keep looking
for people until we have 28 in each group, and choose not to observe the excess in the more common 
groups.


