
Stat 201, Stat 203. Spring 2017 

Assignment 1 Key  Graded questions 1.23, 1.30, 1.32, 2.31, 2.32, 4.27, 4.28, 4.31  

Note that this key is also a study aid, so it is much more detailed 

in its answers that what is expected of you for the assignments. 

 

1.23: 

A) The individuals of the data set are the medical students.* 

B) In ADDITION TO the name, there are five variables: 

 - Medical School, a nominal categorical variable. 

 - Sex, a nominal categorical variable. 

 - Age, a numeric / interval / quantitative variable. 

 - USMLE score, a numeric variable* 

  - Specialty Sought, a nominal categorical variable. 

 

*As an aside, this style of organizing data where each row is an individual and each column is a variable is called long 

format. It’s the preferred style of organizing data, and any analysis that SPSS does assumes the data is in long format 

(unless you specify otherwise). 

 

** Just because a variable is recorded as numbers doesn’t mean it’s numeric. Usually, but not always. Student numbers, 

for example, are an identifier, not a quantity. You can’t add together two student IDs to get a different student ID. We 

know that USMLE score is a numeric/quantitative variable because it’s described in the question as ‘the score on Step 1 

on the national medical licensing exam’. 

 

  



1.30: 

Describe the shape, center, and variability of this distribution. First, this distribution is unimodal and positively skewed 

/ skewed right. Because it has a skew, the most appropriate measure of centrality is the median. Furthermore, there are 

no values that are far outside the rest of the distribution (ones that don’t fit the general pattern, that lay outside it). So, 

there are no outliers. 

Because we’re using the median and because the distribution is skewed, the natural choice for a measure of spread / 

variability is the IQR. However, since this question is in Chapter 1, which is before the IQR is introduced, then the range 

is also an acceptable answer for this assignment question. (The range is the highest minus lowest values, so 8- 0 = 8)  

We can find the median by the definition, which is that it’s the value(s) that are larger than half of the data. There are 74 

observations, and of those observations… 

15 have answered ‘zero’, 

11 have answered ‘one’, 

15 have answered ‘two’, 

11 have answered ‘three’, 

8 have answered ‘four’, 

5 have answered ‘five’, and 

3 have answered each of ‘six’, ‘seven’ and ‘eight’. 

 

The median is larger than 74 / 2 = 37 of the values (and smaller than 37). It’s the 37th and 38th value. 

The 1st, 2nd, … , 15th values are all 0; the 16th, 17th, … , 26th values are all 1; the 27th, 28th, … (26+15)th values are all 2, and 

so on. That includes all values up to the 41st value. 

Therefore the median is 2 servings of fruit per day. 

To find the IQR, we need Q1, the lower quartile, and Q3, the upper quartile. 

The lower quartile is larger than 74/4 = 18.5 of the values, so it’s the 19th smallest value. By the above, this value is 1. 

The upper quartile is larger than 3/4 * 74 = 55.5 of the values, so it’s the 56th smallest value. Using the method above, 

the upper quartile is 4. 

Therefore, the IQR = Q3 – Q1 = 4 – 1 = 3. 

Median: 2  IQR: 3   Range: 8 

How many of these girls ate MORE THAN six servings per day. First, note that ‘more than’ means it does not include the 

observations that ate exactly 6. By the above, there were 6 of 74 observations that ate 0 or 1 servings.  6/74 = 8%. 

How many of these girls ate FEWER THAN two servings per day. First, note that ‘fewer than’ means it does not include 

the observations that ate exactly 2. By the above, there were 26 of 74 observations that ate 0 or 1 servings.  26/74 = 

35%.



1.32: 

A) Ignoring the outliers*, the distribution is symmetrical and unimodal. That means we can use the median, mean, and 

even the mode to find the measure of center. 

B) There are 348 observations ( from the text of the question). Therefore the median is larger than 176 of the values. 

Estimating the bar heights, there are approximately… 

3 low outliers 

3 months between -12.5% and -10%  (6 so far) 

12 months between -10% and -7.5% (18 so far) 

15 months between -7.5% and -5% (33 so far) 

30 months between -5% and -2.5% (63 so far) 

62 months between -2.5% and 0 (125 so far) 

90 months between 0 and 2.5% (215 so far) 

 

At this point we can see that 176th and 177th smallest values are between 0 and 2.5%. The median is somewhere in this 

category. 

C) The smallest and largest returns, ignoring the outliers, are in the -12.5% to -10% and in the 12.5% to 15% 

category/class, respectively. 

 

D) From the above work in part B, we can see that about 125 months had less than 0 returns.  

This is 125 / 348 = 36% of the months.  

* How do we know that the values below -15 are outliers? There are only a few of them and they are far away from the 

other data. Also, as we see in the text of the question, they represent special cases (financial crashes) that were notably 

different than the rest of the data. 

  



2.31:  

I messed up the R code so that 12 of the guinea pig observations were missing. This means the graphs and summary 

statistics will be different depending on if you use the provided dataset or the R code. Either answer set will be 

accepted. 

 

A) Graph the distribution. (Including the graph was not necessary for Stat 201 because everyone’s using the R code and 

the graph was made for you.) 

We can see the right skew in either one of the given graphs. It shows up as the short bars on the right of the histogram, 

and as the outliers/extreme values on the upper end of the data. 

 

  

Since the distribution is skewed, the five-number summary is better than the mean and standard deviation as a 
summary. We can see the skewness in this summary in that the distances between the minimum and q1 (and between 
q1 and the median) are smaller than the distances between the upper summary numbers (i.e. between the median and 
q3, and between q3 and the maximum). 
  



> ## five number summary 
> quantile(guinpigs$Days) 
   0%   25%   50%   75%  100%  
 43.0  81.0  99.5 121.5 598.0 

 

Statistics 

  

N Valid 72 

Missing 0 

Median 102.50 

Minimum 43 

Maximum 598 

Percentiles 25 82.25 

50 102.50 

75 153.75 
 

 

2.32 

A) Why would we prefer percents rather than raw amounts for births by age category, for comparing to other 

countries? 

Because other countries could be much bigger or smaller than the one we’re currently examining. Imagine a country 

with 10 times as many people and 10 times as many births; it would be hard to see if births on average were later (or 

earlier) within this larger country by just looking at the counts because every category would be about 10 times as large. 

However, if you use percents, then the total is 100% for each country no matter how large or small. We could easily 

compare, say, the teen birth rate between the countries by looking at the percentage of births that to teen moms in 

each country. 

 

B) How many babies are there? 

Take the sum of the counts from each category to find the total number of babies: 1,570,809 babies. 

C) Make a histogram and use it to describe the distribution. 

This was intended to be done by hand because to make a histogram from counts is a bit confusing in R and lots of work 
in SPSS. 

(In R, code to produce this would be to make one observation for each thousand births) 

> age = c(rep(12,4),rep(17,251),rep(22,461),rep(27,461),rep(32,300),    
rep(37,107),rep(42,24),rep(47,2)) 

> hist(age, col="Lightblue", ylab="Births (thousands)", xlab="Age of mother", 

main="Maternal births") 

 



 

Using this histogram, the age of mother at birth looks 
either symmetrical or slightly right/positively skewed. The 
centre values appear to be around 25 years, and the range, 
ignoring outliers is 15 to 45. 
 
 

 

D) What are the locations of the median and quartiles (the categories, not the exact values). 

There are about 1,570,000 observations, so… 

The lower quartile is larger than ¼ , or 392,500 of these values, 

The median is larger than ½ , or 785,000 of these values, and 

The upper quartile is larger than ¾ , or 1,177,500 of these values. 

Taking the cumulative sum (running tally) of the counts, we find that  

Age Count Cumulative  Sum Age Count Cumulative Sum 

10-14 3578 3578 30-34 299857 1437714 (> Q3) 

15-19 251022 254600 35-39 106892 1544606 

20-24 461553 716153 (> Q1) 40-44 24251 1568857 

25-29 421704 1137857 (> Median) 45-49 1952 1570809 

 

So the lower quartile must be in the 20-24 category,  

The median in the 25-29 category, and  

The upper quartile in the 30-34 category. 

 

 

 

  



4.27: 

A) Make a scatterplot. Which is the explanatory variable. 

I chose to make distance the explanatory variable, but we are using distance to explain the number of days until death 

began in each group. Thus, distance is on the X-axis, and days is on the Y-axis, as the response. (Another term for 

explanatory variable is independent variable; another term for response variable is dependent variable) 

From this scatterplot, we see a LINEAR pattern. 

  

B) Compute the correlation coefficient. Using either the formula given or the cor() function in R, we find a Pearson 

correlation coefficient of 0.9623. In other words, this is a very strong positive correlation. 

c) If time were measured in weeks instead of days, the strength and direction of the linear relationship between 

distance and time would be exactly the same. By using weeks, we are just rescaling the Y axis into something that’s a 

constant multiple of something else. 

4.28: 

A) Plot the count of new adults (response) against the percent of returning birds (explanatory). Describe the direction 

and form of the relationship. 

  



Yes, the correlation is an appropriate measure of the strength and direction of this relationship because… 

 - Both variables are numeric, and 

- The relationship has no obvious non-linear (curved) component. 

The correlation coefficient is – 0.748. 

 

B) As per the text, long-lived birds have a negative correlation between new birds and percent returning. Our correlation 

is negative, so we conclude that the sparrowhawk is a long-lived bird. 

 

4.31: 

A) Make a scatterplot of cancer risk by alcohol intake and alcohol type. 

In R, splitting the ‘type’ is achieved with the ‘pch’ function, which governs the CHaracter representing Points. 

In SPSS, the ‘type’ is achieved by using the ‘group scatter’ option in graph builder and seeing alchohol type to the ‘set 

color’ field in the upper right of the graphics dialogue. 

  

 

B) What does this scatterplot tell you about the risk factors. 

- First, there is a linear trend of increasing risk with increasing alcohol intake. 

- There doesn’t seem to be any difference in the type of alcohol taken; both sets of points follow the same line. 

 


