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INTRODUCTION:  WE ALL MAKE MISTAKES 
 

 

 

In the typical modern statistics textbook, subject matter is presented in an orderly, 

systematic way.  For each new topic, representative examples are provided and problems 

are worked using a polished and ideal approach.  Beginning students, however--no matter 

how bright--do not tend to solve problems precisely in the manner indicated in the text. 

Even if a student tries to follow the book's procedures exactly, numerous errors (both 

conceptual and technical) are often made along the way.  It would be unreasonable to 

expect otherwise--the subject of statistics is too full of challenging ideas that are new to 

the student. You can be sure that the authors of your text, as well as your professor, made 

lots of their own "dumb" mistakes as they first learned statistics. 

 Your statistics text probably does not show these mistakes--it is quite full enough 

already--but nearly all students make some of them.  Certain specific types of errors 

occur over and over, from student to student, year after year.  Your instructor may discuss 

some of these mistakes, but time constraints often prevent an in-depth discussion of most 

of them.  

The purpose of this manual is to illustrate many of these common errors.  Most of 

the examples presented are taken directly from student test papers. The logical or 

technical flaw underlying each mistake is examined, the erroneous solution is contrasted 

with a correct one, and tips may be given for how to avoid the error in similar problems.   

In a sense, then, this manual illustrates how not to do statistics, with the hope that 

by anticipating certain common errors you will make fewer of them.  It can also serve as 

a reference--if you have made a certain mistake on a problem or set of problems, you 

may find a careful analysis of a similar problem in the appropriate section of this manual. 

zzzzzz  

 

 

 

 

How To Use This Manual 
 

You can use this manual in two ways.  First, as you learn about each main statistical 

topic, read through the problems in the section of the manual that pertain to that topic to 

see what the most common mistakes are.  You may wish to challenge yourself to find the 

error in each problem before reading on.  Second, when you find that you have made a 

mistake on a homework or exam problem, look for a discussion of that error so that you 

fully understand the mistake and the correct alternative approach.   
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DESCRIPTIVE STATISTICS 
 

 

Problem 1:  The frequency table below shows the litter size (number of kittens) of 16 cat 

litters.  Find the mean litter size. 

 

No. of kittens 2 3 4 5 7 9 Total 

Frequency 1 4 6 3 1 1 16 

 

Solution:  x  = (2 + 3 + 4 + 5 + 7 + 9)/6  =  5.0. 

 

The Error:   The solver did not take into account the frequencies. 

 

A Correct Solution:   If we write out the data values one by one, we can then compute  

x  = (2 + 3 + 3 + 3 + 3 + 4 + 4 + 4 + 4 + 4 + 4 + 5 + 5 + 5 + 7 + 9)/16  =  69/16 = 4.3.  

Your book and/or calculator may also have a formula for the mean of a frequency table 

that simplifies this calculation.  (The same error is often made when computing the 

standard deviation from a frequency table--even, possibly, if a calculator is used.) 

 

 

 

Problem 2:  The table below gives the density of each of the nine planets in the solar 

system, relative to the Earth's density.  Find the median of these values. 

 
Planet Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune Pluto 

Density 1.00 0.97 1.00 0.73 0.25 0.13 0.23 0.30 0.37 

 

Solution:  The median is the middle value, 0.25. 

 

The Error:   The solver forgot to order the values first. 

 

A Correct Solution:   Putting the values in order gives 0.13, 0.23, 0.25, 0.30, 0.37, …. 

The median is the middle value, 0.37. 

 

 

 

 

NORMAL CURVE CALCULATIONS 

 
 

Problem 1:  The adult weights of a certain species of fish are normally distributed with a 

mean of 840 grams and a standard deviation of 140 grams.  What percent of these fish 

weigh less than 900 grams? 
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Solution:  ,4286.
140

840900
=

−
=

σ

µ−
=

x
z  or 42.86%. 

 

 

 

The Error:  This error often occurs as a result of carelessness.  The solver forgot to look 

up the z-score in the normal table. 

 

A Correct Solution:   Begin as above, then look up z = .4286 ≈ 0.43 to find a tabled 

value of .6664 ≈ 66.6%. 

 

 

 

Problem 2:  The number of raisins in a bag of oatmeal raisin cookies produced by a 

certain manufacturer is normally distributed with mean 200 and standard deviation 25.  

What percent of bags contain more than 240 raisins? 

 

Solution:  .60.1
25

200240
=

−
=

σ

µ−
=

x
z   Looking in the normal table for z = 1.60 

zzzzzzzzz 

we find our answer to be .9452  ≈  94.5%. 

 
The Error:  The solver's answer represents the wrong portion of the area under the 

normal curve.  The table gives the area to the left of the specified z-value, but the phrase 

"more than 240 raisins" calls for finding the area to the right of that z. 

 

A Correct Solution:  Begin as above, but to find the area to the right of z = 1.60, subtract 

the tabled value from one:  1 − .9452 = .0548  ≈  5.5%.  (Remark:  It is strongly 

recommended that you always use a properly labeled and shaded bell curve on problems 

involving the normal distribution, in order to help you compute your answer correctly.) 

zzz 

 

 

Problem 3:  Scores on the entrance exam for a certain law school are approximately 

normally distributed with mean 78 and s.d. 9.  How high must an applicant score to fall 

within the top 10%? 

 

Solution:  From the normal table, 10% corresponds to .5398.  Then solving 

 

5398.
9

78
=

−x
   gives    x = 82.86 ≈ 83. 

 

The Error:   The solver used the normal table incorrectly, by looking up z = .10.         

The process needs to be reversed:  .10 represents area, not the z-value. 
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A Correct Solution:  The z value corresponding to the top 10% has an area of 90% = 

.9000 to the left of it.  Looking in the body of the normal table for .9000, the closest entry 

is .8997.  The associated z value is 1.28.  Then solving 

 

28.1
9

78
=

−x
    gives    x = 89.52  ≈ 90. 

 

 

 

Problem 4:  Find the value of z in the normal table that corresponds to the lowest 3% of 

the area under the normal curve. 

 

Solution:  3%  =  .3   =>  .3015 is the closest entry   =>   z = −0.52. 

 

The Error:   This is a simple but very common error:  3% = .03, not .3! 

 

A Correct Solution:  3%  =  .03   =>  .0301 is the closest entry   =>   z =  −1.88. 

 

 

 

 

RELATIONSHIPS BETWEEN VARIABLES 
 

 

Problem 1:  True of false:  If the correlation between two variables x and y is r = −0.9, 

then there is a weak correlation between x and y. 

 

Solution:  True.  The value r = −0.9 is quite low (since r must be between 1 and −1), thus 

the correlation is quite weak. 

 

The Error:   A negative r does not indicate a weak correlation. 

 

A Correct Solution:  False.  A strong correlation occurs when r is close to either 1 or −1.  

(The scatterplot of data with r = −0.9 would typically have its points falling close to a line 

with negative slope.) 

 

 

 

Problem 2:  In the shallow waters off of Florida, many manatees are killed when struck 

by the propellers of power boats.  Data over several years show a positive association 

between the number of manatee deaths in a given year and the number of power boats 

registered in that year.  Give the response and explanatory variables. 

 

Solution: Response variable:   Manatees killed by power boats 

   Explanatory variable:  Power boats  
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The Error:  The solver has given sets of objects.  Variables are numerical. 

 

A Correct Solution:  Response variable:  The number of manatees killed by power boats 

   Explanatory variable:  The number of registered power boats  

 

 

 

Problem 3:  A glue manufacturer wanted to determine the optimal amount of toluene to 

add to a new type of glue.  Several samples were tested using different levels of toluene, 

and the holding strength of the glue was measured in each case.  The correlation between 

holding strength and amount of toluene turned out to be close to zero.  What can you 

conclude about the relationship between holding strength and amount of toluene? 

zzzzzzzzz 

Solution:  Since r is close to 0, the amount of toluene has little or no relationship to 

holding strength. 

 

The Error:   The correlation coefficient r measures only linear association. 

 

A Correct Solution:  Since r is close to 0, there is little or no linear relationship between 

the amount of toluene and holding strength.  However, there could be a nonlinear 

relationship, as for example in the plot below: 

 

 

 

 

 

    Holding strength 

 

 

 

  

          Amount of toluene 

 

 

 
 

Problem 4:  A regression of blood pressure (y) on body mass index (x) (this measures the 

extent to which a person may be overweight) found an r
2
 value of 38%. Write a sentence 

that indicates how blood pressure levels are partially explained by body mass index. 

zzzzz 

Solution:  Blood pressure is explained by body mass index for 38% of the data. 

 

The Error:   The r
2
 value refers to the variation among all of the y values. 

 

A Correct Solution:   38% of the variation in blood pressure values is explained by the 

associated body mass index values.  
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Problem 5:  Various studies have shown a positive association between the amount of 

coffee consumed in different countries and the incidence of heart disease in those 

countries.  Does this show that drinking coffee tends to increase the risk of heart disease? 

zz 

Solution:  Yes.  Since there is a positive association between the variables, this means 

that countries with high levels of coffee consumption have high levels of heart disease.  

Therefore drinking coffee tends to increase the risk of heart disease. 

 

The Error:   The solver forgot about the possibility of lurking variables. 

 

A Correct Solution:   No. This data comes from an observational study, therefore we 

cannot conclude that there is a cause and effect relationship between coffee drinking and 

heart disease merely because there is an association between these two variables.  It is 

quite possible that there are one or more lurking variables.  (For example, countries 

where both coffee consumption and heart disease incidence are high may happen to be 

industrialized countries with high levels of pollution.) 

 

 

 

Problem 6:  Suppose that you read in a book that the correlation between ethnicity and 

diet is approximately r = .75.  What could we conclude? 

 

Solution:  Since r is positive and rather high, we could conclude that there is a fairly 

strong positive association between ethnicity and diet. 

 

The Error:   The solver forgot that r applies only to quantitative variables. 

 

A Correct Solution:   Since the variables ethnicity and diet are not quantitative, r makes 

no sense here.  The author(s) of the book must have made an error too. 

 

 

 

 

PARAMETERS, STATISTICS, SAMPLING VARIABLITY 
 

 

Problem 1:  A telecommunications firm wants to estimate the proportion of a town's 

residents that own cell phones.  A simple random sample of 200 of the town's 3120 

inhabitants is taken.  Fifty-six of those surveyed own a cell phone.  Explain in words 

what the parameter and statistic are here. 

 

Solution:  Parameter--all residents of the town        Statistic--the 200 residents sampled. 

 

The Error:  The parameter and statistic are numerical measures, not collections of 

objects such as residents.  The solver has confused the population and the sample with the 

parameter and statistic, respectively. 
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A Correct Solution:   The parameter is the proportion of the town's residents that own 

cell phones. The statistic is the proportion of the residents sampled that own cell phones. 

zz 

 

 

Problem 2:  A telecommunications firm wants to estimate the proportion p of a town's 

residents that own cell phones.  A simple random sample of 200 of the town's 3120 

inhabitants is taken.  Fifty-six of those surveyed own a cell phone.  Give the numerical 

value of the statistic p̂ that estimates p. 

 

Solution: p̂ = 200/3120 = .064. 

 

The Error:   The solver has divided the sample size by the population size, rather than 

dividing the number of people in the sample having a cell phone by the sample size.  

(This may have been a careless mistake caused by using the only two numbers in the 

problem statement that are written using digits, while 56 may have been missed because 

it is written out.) 

 

A Correct Solution: p̂ = 56/200 = .28. 

 

 

 

Problem 3:  82% of American adults polled think that global warming is a serious 

problem. The margin of error of the poll is 4%.  What can you conclude? 

 

Solution:  If the poll was based on a simple random sample of American adults, then we 

can conclude that it is likely that 82% of all American adults think that global warming is 

a serious problem. 

 

The Error:   The solver forgot about the role of the margin of error.  Statistical inference 

from a sample will never give an exact result for the population (unless the entire 

population is surveyed). 

 

A Correct Solution:  If the poll was taken from a simple random sample of American 

adults, then we can conclude that it is likely that between 78% and 86% of all American 

adults think that global warming is a serious problem. 

 

 

 

Problem 4:  The New York State Board of Health plans to compare smoking rates in 

large and small urban areas.  A simple random sample of 500 residents is taken from 

various cities and towns within the state.  The accuracy of the results is primarily 

dependent upon the sampling variability.  How will the sampling variability in New York 

City, which has a population of approximately eight million people, compare to that of 

Middletown, where only 23,000 people reside? 
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Solution:  Since New York City is so large, the sample represents only a tiny fraction of 

its population.  Therefore in the New York City poll the accuracy will be less, and the 

sampling variability greater, than in the Middletown poll. 

 

The Error:   Sampling variability depends on the size of the sample, not the size of the 

population
1
. 

 

A Correct Solution:   Since the sample size in New York City and Middletown are the 

same, the sampling variability will be the same in both locations. 

 

 

 

Problem 5:  A large university decides to survey students to determine factors that affect 

their ability to graduate in a timely fashion.  From each college within the university, 5% 

of the students majoring in a department within that college are sampled.  Suppose one 

college has 5000 students, while another has 2000.  How will the sampling variability of 

the surveys in those two colleges compare? 

 

Solution:  Since the percentage of students is surveyed in each college is the same, the 

sampling variability in those two colleges will be the same. 

 

The Error: Sampling variability is determined not by the percentage of the population 

sampled, but by the actual size of the sample. 

 

A Correct Solution:  5% × 5000 = 250 students are surveyed from the larger college, 

while only 5% × 2000 = 100 students are surveyed from the smaller college.  Since the 

sample size is larger in the larger college, the sampling variability in that college will be 

smaller (producing more reliable results). 

 

 

 

 

CONFIDENCE INTERVALS 
 

 

Problem 1:  A television show conducted a call-in opinion poll on the question of 

whether there should be a law requiring purchasers of handguns to be registered.  Out of 

520 callers, 316 opposed such a law while 204 favored the idea.  What can we conclude 

from this poll about the public sentiment towards a handgun registration law? 

 

Solution:  Let p be the proportion of the population that opposes registration of handgun 

purchasers.  The formula 
n

pp
zp

)ˆ1(ˆ
ˆ * −

±  gives a 95% confidence interval for p.  Now 

                                                 
1
 Unless the sample is a large fraction of the population, say, 10% or more. 
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p̂ = 316/520 = .608 and z
*
 = 1.96 (for 95% confidence), so the confidence interval is  

.608  ±  1.96
520

)608.1(608. −
  =  .608  ±  .042  =  60.8% ± 4.2%  =  (56.6%, 65.0%).   

We can conclude that between 56.6% and 65% of the public opposes a handgun 

registration law. 

 

The Error:   There are no mistakes in the calculations above.  But a critical requirement 

for a confidence interval to be valid is that the data come from a random sample of the 

population of interest.  A call-in poll is a voluntary response sample, and therefore 

contains severe biases.  First, the sample is not drawn from the entire population, since 

only people watching the show will respond.  Second, people who feel very strongly 

about an issue are much more likely to call in than those with less intense feelings.  As a 

result, a confidence interval cannot give meaningful results for such a poll (nor can a test 

of significance) and should not be used. 

 

A Correct Solution:  We cannot conclude anything from this poll since it uses a 

voluntary response sample.  The results are meaningless. 

 

 

 

Problem 2:  In a confidential survey of 500 taxpayers, 24% admitted to having cheated 

on their tax returns at least once.  The resulting 95% confidence interval is 24% ±  3.7%.  

Give a correct interpretation of this confidence interval. 

 

Solution:  The confidence interval indicates that between 20.3% and 27.7% of the 

taxpayers polled have cheated on their tax returns. 

 

The Error:   Statistical inference (here, a confidence interval) uses a sample to make an 

inference about the population, not about the sample. 

 

A Correct Solution: The confidence interval tells us (with 95% confidence) that between 

20.3% and 27.7% of all taxpayers have cheated on their tax returns.  However, this 

conclusion can only be made if the taxpayers surveyed were a simple random sample 

from the entire population of taxpayers. 

 

 

 

Problem 3:  A clothing manufacturer wanted to estimate the proportion of blouses it 

produces that have defects.  A simple random sample of 160 blouses produced a 95% 

confidence interval of 6.2% ± 1.8%.  Explain what this confidence interval means in 

terms of repeated sampling. 

 

Solution:  If one repeatedly took random samples of 160 blouses and formed confidence 

intervals from each sample by the same method, then about 95% of these intervals would 

contain the value 6.2%. 
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The Error:   The answer should refer to the fraction of confidence intervals that would 

contain the population parameter, rather than the estimate from one particular sample. 

zzzz 

A Correct Solution:  If one repeatedly took random samples of 160 blouses and formed 

confidence intervals from each sample, then about 95% of these intervals would contain 

the true proportion of blouses with defects. 

 

 

 

 

TESTS OF SIGNIFICANCE 
 

 

Problem 1:  A medical team wants to determine whether there is any difference in the 

effectiveness of a pain medication in men as compared to women.  Let p1 be the 

percentage of all men who would find the medication effective, and let p2 be the 

percentage of all women who would find the medication effective. A survey finds that 

73% of the men sampled find the medication effective and 68% of the women sampled 

find the medication effective.  State the null and alternative hypotheses. Z 

z 

Solution:  H0: p1 = p2  ;  Ha: p1 > p2   . 

 

The Error:   The null hypothesis is correct, but the alternative hypothesis should be two-

sided, not one-sided.  The problem did not give any indication about which medication 

might be more effective, and hypotheses must be formulated before inspecting the survey 

results. 

 

A Correct Solution:  H0: p1 = p2  ;  Ha: p1 ≠ p2   . 

 

 

 

Problem 2:  A mail order clothing company wants to know whether offering a free tote 

bag with the purchase of three or more items will increase sales.  It makes this offer by 

mail to a random sample of 1200 customers, and randomly selects 1200 customers who 

do not receive the offer as controls. Let µ1 be the mean number of items ordered by 

customers if the offer is made, and let µ2 be the mean number of items ordered if it is not.  

Give the null hypothesis. 

 

Solution:  H0: µ1 > µ2 . 

 

The Error:   The null hypothesis must always contain the equal sign.  It is not 

determined by what the tester believes. 

 

A Correct Solution: H0: µ1 = µ2 .  (Ha: µ1 > µ2 is the alternative.) 

 

 



 11 

 

Problem 3:  A large clinical trial investigated the ability of aspirin to prevent heart 

attacks.  In the treatment group, subjects took one aspirin every other day.  In the control 

group subjects took a placebo.  A test of significance was performed, with the null 

hypothesis being that aspirin has no effect. Twenty-five fewer people in the treatment 

group experienced heart attacks than in the control group.  These results were statistically 

significant, with a p-value of .013.  Give a correct interpretation of this p-value. 

zzzzzzzzzz 

Solution:  The p-value tells us that there is a 1.3% chance that the null hypothesis is true. 

That is, there is only a 1.3% chance that aspirin has no effect in preventing heart attacks. 

zz 

The Error:   The results of a significance test tell us whether the data is compatible with 

the null hypothesis, but do not determine the chance that the null hypothesis is true. 

zzzzzzz 

A Correct Solution:   If H0 is true--if aspirin actually has no effect in preventing heart 

attacks--then the probability that the treatment group would experience as many as 25 

fewer heart attacks than the controls just by chance is only 1.3%.  This gives strong 

evidence that aspirin is effective.   

 

 

 

Problem 4:  A particular pair of dice used in a gambling game are suspected of being 

"loaded"--i.e., of favoring certain numbers over others.  Specifically, sixes are alleged to 

come up too often.  To test the dice, 600 tosses are made of the dice and 112 sixes come 

up.  The null hypothesis is that the dice are fair (and that sixes therefore come up 1/6 of 

the time).  The p-value of the data is .095.  What can we conclude?  Use α = .05. 

zzzzzzzzz 

Solution:  Since the p-value is greater than the significance level α = .05, we accept the 

null hypothesis.  The dice are fair. 

 

The Error:  Once can never conclude that the null hypothesis is true. 

 

A Correct Solution:  Since the p-value is greater than α, we do not reject the null 

hypothesis.  There is insufficient evidence to conclude that the dice are loaded.           

(The distinction in wording is critical, because failure to reject H0 can often be due to too 

small a sample size.  For example, if the dice had been thrown 6000 times and 1120 sixes 

had occurred, the evidence that the dice are loaded would be overwhelming.) 

 

 

 

Problem 5:  A car manufacturer wants to find out what factors predict the likelihood that 

an individual will purchase a sport utility vehicle.  They mail a survey containing 100 

questions on personality, lifestyle, etc., to 5000 randomly selected individuals.  A 

statistical analysis of the 3309 surveys returned finds that four out of the 100 survey 

items have a statistically significant association with the likelihood of buying a sport 

utility vehicle (using a 5% significance level).  What can the manufacturer conclude? 

zzzzz 
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Solution:  Since the survey was a random sample, the manufacturer can conclude that 

these four items have a valid association with the likelihood of buying an SUV in the 

population as a whole. 

 

The Error:   There are two reasons why this conclusion is incorrect.  First, although the 

recipients of the survey were chosen randomly, the data cannot be considered to have 

come from a random sample since so many were not returned (voluntary response).  

Second, the analysis performed actually represents 100 distinct tests of significance.  For 

each one, the null hypothesis is that there is no association between the survey question 

and the likelihood of buying an SUV.  But with 100 tests conducted at the 5% 

significance level, one should expect about five of them to give statistically significant 

results even if the null hypothesis is true for every single test.  

 

A Correct Solution:  Since the surveys returned do not represent a random sample, and 

since we would expect about five significant results to appear just by chance in a 100 

question survey, we cannot conclude that the four items showing apparent associations 

are actually related to the likelihood of buying an SUV.  

 

 

 

Problem 6:  Coliform bacteria counts from samples taken at different locations within a 

certain reservoir are normally distributed, with a mean level of 660 ppb (parts per 

billion).  An experimental purification method is tried on samples taken from fifteen 

randomly chosen locations.  The mean count of these samples is 617 ppb and the standard 

deviation is 98 ppb. Test whether the purification method lowers the mean bacteria count.  

Use α = .05. 

 

Solution:  H0: µ = 660;  Ha: µ < 660.     Z  =  
n

x

/

0

σ

µ−
  =   

15/98

660617 −
  =  −1.70. 

zzzzzzzzzzzz 

The p-value is P(Z ≤ −1.70)  =  .0446.  Since the p-value is less than .05, we reject H0 and 

conclude that the tests show that the purification method does lower the mean coliform 

bacteria count. 

 

The Error:   The standard deviation came from the sample, not from the population.  

Thus the t-test should be used rather than the z-test: 

 

A Correct Solution: H0: µ = 660;  Ha: µ < 660;    t  =  
ns

x

/

0µ−
 =  

15/98

660617 −
  =  −1.70 on 

n−1 = 14 degrees of freedom.  From the t-table we find that the p-value, P(t ≤ −1.70), 

falls between .05 and .10.  Since the p-value is greater than .05, we cannot reject H0.  

Thus we cannot be certain that the purification method lowers the mean coliform bacteria 

count, although there is evidence that this is the case.  More samples from the reservoir 

should be taken. 
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Problem 7:  Do women have a better vocabulary than men?  Ten married couples are 

chosen at random and a vocabulary test is given to each of the husbands and each of the 

wives.  Here are the scores: 

 

Men 68 76 74 91 84 70 77 82 92 69 

Women 73 81 73 89 88 79 81 88 92 80 

 

Perform a test of significance to help answer the question above. 

 

Solution: Let µ1 and µ2 be the mean vocabulary scores for the male and female 

populations, respectively.  We need to test H0: µ1 = µ2  against  Ha: µ1 < µ2 .  Computing 

the means and standard deviations gives: 

 

 Mean SD 

Men's Scores 78.3 8.71 

Women's Scores 82.4 6.64 

 

We plug these into the two sample t-test: 

 

2

2
2

1

2
1

2121 )()(

n

s

n

s

xx
t

+

µ−µ−−
=   =  

10

64.6

10

71.8

0)4.823.78(

22

+

−−
  =   − 1.13.   

 

This t value is too small in magnitude to be significant (regardless of the degrees of 

freedom used), so we do not reject H0.  We cannot conclude that women have a better 

vocabulary than men. 

 
The Error:   This solution is wrong right from the start.  The hypotheses and test above 

apply only when the data comes from independent random samples.  But the data here 

comes in pairs, as each man is linked by marriage to a particular woman (and vice versa!) 

 
A Correct Solution:   Since this is paired data, we first compute the differences within 

each pair: 

 

Men's Scores 68 76 74 91 84 70 77 82 92 69 

Women's Scores 73 81 73 89 88 79 81 88 92 80 

Score Differences −5 −5 1 2 −4 −9 −4 −6 0 −11 

 

Let µ be the population mean difference in vocabulary scores for husbands and wives. 

We test H0: µ  = 0 against Ha: µ <  0 .  The mean score difference is found to be −4.1 and 

the standard deviation of the score differences is 4.18.  The one sample t-test applied to 

the score differences gives  
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ns

x
t

/

0µ−
=   =  

10/18.4

01.4 −−
  =  −3.11  on  10−1 = 9 d.f. 

 
Looking in the t-table we find that the p-value falls between .005 and .01, thus there is 

strong evidence against the null hypothesis.  We conclude that, at least among married 

couples, women have a better vocabulary than men. 

 

 

 
Problem 8:  Currently, 60% of men in a certain age group who have prostate cancer will 

survive at least five years from the date of first treatment.  A pharmaceutical company 

has developed a new drug that it believes will increase the survival rate.  The medicine is 

tried on 40 patients, and 29 of them are alive five years after they begin taking the drug.  

Treating the 40 subjects as a simple random sample, test whether the medicine increases 

the survival rate.  Use significance level α = .05. 

 
Solution: H0: p = .60  ;  Ha: p1 > .60  ;   p̂ = 29/40 = .725.   Then 

 

Z  =  

n

pp

pp

)1(

ˆ

00

0

−

−
   =   

40

)725.1(725.

60.725.

−

−
  =  1.77. 

 
The one-sided critical value for α = .05 is 1.645.  Since Z exceeds the critical value, we 

reject H0 and conclude that the drug is effective. 

 
The Error:  The solver used p̂ rather than p0 in the standard error that comprises the 

denominator of Z. 

 
A Correct Solution:   The proper Z value is  

 

Z  =  

n

pp

pp

)1(

ˆ

00

0

−

−
   =   

40

)60.1(60.

60.725.

−

−
  =  1.61 , 

 
which falls just below the critical value 1.645.  Thus we do not reject H0 and cannot 

conclude that the drug is effective.  (Although the formal test does not establish that the 

drug works, the results are close enough to rejecting the null hypothesis that more trials 

of the drug should be conducted.) 


