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The god of the following activity isto provide students with a more concrete idea of
what it meansfor atest of Sgnificanceto berobust. Studentswill need the T1-83
program ROBUST T when completing this activity.

See Teacher Notes for amore detalled explanation of this activity and the ideas behind
them.
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| Violating a condition of the t-test for one mean

Suppose you want to learn about a numeric characteristic (e.g. age, cholesterol level, income)
of apopulation. Would you perform at-test on sample data if you knew the value of the
population mean? The answer, of course, isNO. Thewhole point of inferenceisto learn
about a population parameter — if we aready know the population mean, then there is no
reason to do at-test.

But, in the following activities you will perform t-tests when you know the value of the
population mean. Why would you do this? The answer will become clear after doing the
following activity, but let us offer alegitimate reason for doing this. It will help you
understand what it means for the t-test for one mean to be called robust.

One of the necessary conditions for the t-test for the population mean is
» The population from which the sample is taken must be normally distributed.

Let usrefer to the above condition briefly as the “ normal population” condition of the t-test
for the population mean. What happens when this condition is not true? Textbooks say that
the t-test is robust to violations of this condition. But what does robust mean? To what does
it refer? Understanding robustness is the goal of this activity.

The following activity smulates data that violate the nor mal population condition of the t-
test for the population mean and you will examine the consequences. This activity is divided
into three parts. At the end of each part you will use the calculator program ROBUSTT to
simulate the process you worked through by hand.

Here are four questions you need to answer before proceeding.

» Suppose at-test has asignificance level of a. How does the value of a affect the
decision to regject or fail to reject the null hypothesis?

» Whatisa“Typel error” in the context of tests of significance?

» How doesthe significance level a relate to the probability of making a Type | error?

» When doing at-test, what is the potential drawback to making a very small (a = 0.01
or a = 0.005)?
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PART |
Condition satisfied — The population isnormal!

Before we begin violating the nor mal population condition, we will examine a Stuation
when the conditions for the t-test are satisfied exactly.

Congder apopulation that is normally distributedwith m=50and s = 10. Knowing
these facts about our population, let us consder what would happen if we performed a
test of Sgnificance.
If we actualy know the population mean is 50 and perform at-test for the population
mean, how often would our decison be wrong? Specificaly, how often will we rgject
the null hypothesswhen itis, in fact, true? Let ustest the null hypothesis
Hoom=50 vs H,:m!50
1. Useyour caculator to generate 5 observations from a population that is normally
distributedwith m=50 and s = 10 using the command below. The5
observationswill beinligt L1.
randNorm(50,10,5)® L1

2. Fill inthe table below with your observations. Round to three decimal places.

3. Useyour caculator to cdculate the sample mean and sample standard deviation
of your 5 observations and fill them in below to two decimd places.

X = S=
4. Cdculatethet gatigtic for your sample mean by hand using the formula below.

_X-m

t=
VAn

5. Useyour caculator or thet digtribution table to caculate the p-vaue for your
sample. Record the p-vaue below.
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6. Supposewe used aggnificanceleve of a = 0.10. (Note that thisisahigher
sgnificance leve than would normdly be used in practice. Weareusingan a
thislarge so that your class will see some rgections of the null hypothesis. An
a = 0.01 would not generate many rejections. Why?) Compare your p-vaueto
the sgnificance level and make a decison about the null hypothess.

Now, note that the sample data were generated by assuming the vaue of the null
hypothes's mean was our population mean. Thus, in this case we know the population
mean equas the vaue of the null hypothesis mean, m= 50. If you rgected the null
hypothesis, then you know that you have made a Typel error!  If you failed to regject the
null hypothes's, then you made a correct decision. (Recall that in practice, sncethe
populaion mean isunknown, you cannot be certain whether you are making a Type |
error or not — only that a Type | error occurs 10% of the time when the null hypothesisis
true)

7. Thecdculator program ROBUST T automates the process you just went through.
Inthe program you s&t the Sgnificance levd a and the sample size n. Right now
le¢a =0.10 and n = 5. Use the data recording worksheet to record the results of
running the program 25 times. Be sure to record your resultsin the appropriate
column.

8. After amulating 25 t-tests using the calculator program, how many times did you
rgect the null hypothesis? Isthis more or less than the number you would
expect?

9. Report your results to your teacher so they can be combined with other student
results. Idedly, the rate at which your class rgects the null hypothess should
equd a =0.10. Why?

Next, you will examine a case when the normal population condition is not satisfied.
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PART Il
Condition violated — Uh-oh, the population isnon-normal!

Now, datawill be sdlected from the population of &l

real numbers between 0 and 100 inclusive. Datawill

be rounded to two decimad places and dl possible

vaues are equdly likdly. Thus, 56.78 has the same 0.01
chance of being picked as 4.31. Such a population has
auniform distribution with alower bound of 0 and an

upper bound of 100. Not surprisingly, the mean of this
population is50. The density curve for this

digtribution is shown &t right. 0 100

If we actudly know the population mean is 50 and perform at-test for the population
mean, how often would our decision be wrong? Specificaly, how often will we regject
the null hypothesswhen it is, in fact, true? We will test the null hypothesis

Ho:m=50 vs. H,:m! 50

> Notethat we are violating one of the conditions of thet-test. The population
isnot normally digtributed!

10. Useyour caculator to generate 5 observations from a population that is uniformly

distributed between 0 and 100 by using the command below. rand generatesa
random number between 0 and 1 — it is found on the calculator by going to MATH

® PRB. The5 numberswill bestoredinlist L1.
100rand® L1

11. Rl in the table below with your observations. Round to three decimd places.

12. Use your cdculator to caculate the sample mean and sample standard deviation
of your 5 observations and fill them in below to two decima places.

Y: S =

13. Cdculaethet gatidtic for your sample mean by hand using the formula:
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t=

VA

14. Use your cadculator or thet digtribution table to calcul ate the p-vaue for your
sample. Record the p-vaue below.

15. Suppose we used aggnificancelevel of a = 0.10. (Again, notethat thisisa
higher significance level than woud normally be used in practice)) Compare your
p-vaue to the sgnificance leve and make a decison about the null hypothess.

Once again note that the sample data were generated by assuming the vaue of the null
hypothesis mean was our population mean. Thus, in this case we know the population
mean equdss the vaue of the null hypothes's mean, m= 50. If you rgected the null
hypothess, then you know that you have made a Type | error!  If you failed to rgect the
null hypothess, then you made a correct decison.

16. The cdculaor program ROBUST T automates the process you just went through.
In the program you set the Sgnificance level a and thesampleszen. Asin Part
[,leta = 0.10 and n = 5. Usethe data recording worksheet to record the results of
running the program 25 times. Be sure to record your results in the appropriate
column.

17. After amulating 25 t-tests using the calculator program, how many times did you
reject the null hypothesis? Isthis more or less than the number you would
expect?

18. Report your results to your teacher so they can be combined with other student
results. 1f thet-test isrobust when the population is uniform and n = 5, the
probability of incorrectly regjecting the null hypothesis— making a Type | error —
should be close to the stated Sgnificance level a. What do the results of your
class show?
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Findly, you will examine a case where the normal population condition is violated
more severdly.
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PART 111
Condition violated — Oh no! The population isreally non-normal!

Y ou will go through the process from Parts |
and Il with one more population. This
population is strongly skewed to the right
and possesses a dengty digtribution that
looks like the picture at right. Itiscaled a
chi-square distribution with one degree of
freedom. Thisdidtribution takes vaues
greater than 0 and hasamean of 1. (The
name of this digtribution is not terribly
important -- al you redly need to know is
we have a strongly skewed right population
with amean of 1.)

If we actualy know the population mean is 1 and perform at-test for the population
mean, how often would our decision be wrong? Specificaly, how often will we rgject
the null hypothesswhen, infact, it istrue? Let ustest the null hypothess

Hoom=1 vs. H,:m!1l

> Notethat we are violating one of the conditions of thet-test. The population
isnot normally distributed — it isstrongly skewed to theright!!

We will use the caculator to generate 5 observations from a chi-square population with
one degree of freedom.

19. Unfortunately, the cdculator does not have a randCh i1 -Sq button, but we can
gl use the random number festures of the calculator to randomly sample from a
chi-square distribution. (How? See bdow if you are interested in the details)*
The following command picks 5 random numbers from the chi-square distribution
pictured above and storesthem in list L1.

(randNorm(0,1,5))?® L1

20. Fill in the table below with your observations. Round to three decimal places.

1 |f we square the normal distribution with amean of 0 and a standard deviation of 1 (abbreviated N(0, 1)),
the resulting distribution has a chi-square distribution with one degree of freedom (which has a mean of

1). Thus, generating 5 numbersfrom N(O, 1) and squaring each of them is equivalent to generating 5
numbers from a chi-square distribution with df = 1.
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21. Use your caculator to caculate the sample mean and sample standard deviation
of your 5 observations and fill them in below to two decima places.

X = S=
22. Cdculate the t Satistic for your sample mean by hand using the formula below.
_X-m

t =
S

23. Use your caculator or thet distribution table to calculate the p-vaue for your
sample. Record the p-vaue below.

24. Suppose we used asgnificance leve of a = 0.10. (Again, note that thisis a
higher significance leve than would normaly be used in practice)) Compare your
p-vaue to the sgnificance level and make a decision about the null hypothesis,

One more time, note that the sample data were generated by assuming the vaue of the
null hypothesis mean was our population mean. Thus, in this case we know the
population mean equals the vaue of the null hypothesis mean, m= 1. If you rejected the
null hypothesis, then you know that you have madea Typel error!  If you failed to rgect
the null hypothes's, then you made a correct decison.

25. The caculator program ROBUST T automates the process you just went through.
In the program you et the Sgnificance level a and the samplesizen. Asin Parts
land1l, leta =0.10 and n = 5. Use the data recording workshest to record the
results of running the program 25 times. Be sure to record your resultsin the
gppropriate column.

26. After amulating 25 t-tests using the calculator program, how many times did you

rgect the null hypothesis? s this more or less than the number you would
expect?

27. Report your results to your teacher so they can be combined with other student
results. Then read the comments on the next page.
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OK, so what was the point of doing al that work?

If atest is robust, then violating conditions of the test should not cause the probability of
aTypel eror to differ from the stated Sgnificancelevd a. The morerobust atest is, the
less effect violations of the normal population condition will have on the probability of
aTypel error. Your class has smulated several hundred t-tests when you knew that the

null hypothesswas true. Thus, you can compare the proportion of times your class
regected the null hypothesis for each of the three population distributions with the stated
sgnificancelevd a.

28. Fill in the table below with the combined results of your class. (You will not yet
be ableto fill in the third column.) What do they indicate about the robustness of
the t-test to the non-norma population distributionsa = 0.10 and n = 5?

R-SKEW _
POPULATION NORMAL UNIFORM TRIANGULAR CHI-SQ (DF=1)
" Fail to ; Fail to : Fail to " Fail to
DECISION Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho
TOTALS
% REJECTED
Ho

29. Note that you worked through t-testswith three
known population distributions and that the data
recording worksheet and the table above have a
fourth oneligted. We will cal thisdigribution a
right triangular didribution. Itsdengty curveis

pictured at right. In terms of skewness, consder it a
compromise between the uniform digtribution and

the chi-squar e digtribution.

The program ROBUST T will smulate t-tests with data Smulated from thisright-
triangular digtribution as it does with the other three population digributions. If
you have time, use the caculator to generate some results for this population
digtribution. Record your results on the data recording worksheet.
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| t-test for one population mean
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Violating conditions of the t-test
for the population sope

Suppose you want to learn about the relationship between two quantitative variables for a
population (e.g. height and weight for a population of college students). The population

dope b of the true regression line would be a parameter that would interest you. Would you
perform a t-test on sample data from this population if you knew the value of the population
dope? The answer, of course, iIsNO. The whole point of inference isto learn about a
population parameter — if we already knew the population dope, then there is no reason to do
at-test.

But, in the following activities you will perform t-tests for the population slope when we
know the value of the population dope — in al cases the value of the population dope b will
equa 0. Why would we do this? The answer will become clear after doing the following
activity, but let us offer alegitimate reason for doing this: It will help you understand what it
means for the t-test for the population dope to be caled robust.

Two of the necessary conditions for the t-test for the population dope are as follows:

» The standard deviation of the errorsis constant for all values of x.

» For afixed vaue of x, the distribution of the errors around the mean value of y is
normdly distributed with a mean of 0 and a standard deviation of s.

Let usrefer to thefirst of the above conditions as the “ constant standard deviation of
errors’ condition of the t-test for the population slope. Let us refer to the second of the
above conditions as the “normality of errors’ condition. What happens when these
conditions are violated? Textbooks say that the t-test is arobust test. But what does robust
mean? To what doesit refer? Understanding robustness is the goal of this activity.

The following activity will violate the above two conditions and examine the consequences.
This activity is divided into three parts. At the end of each part you will use the calculator
program ROBUST T to smulate the process you worked through by hand.

Here are four review questions you need to answer before proceeding.

» Suppose at-test has asignificance level of a. How does the value of a affect the
decision to reject or fail to reject the null hypothesis?

» Whatisa“Typel error” in the context of tests of significance?
» How doesthe significance level a relate to the probability of making a Type | error?

» When doing at-test, what is the potential drawback to making a very smadl (a = 0.01
or a = 0.005)?
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PART |
Condition satisfied — The errorsare normally distributed with constant variance

Before we begin violating conditions, we will examine a situation when the conditions for the
t-test for the population dope are satisfied exactly. Consider two variables that have no

relationship, and therefore a regression line with a population sope b of zero. Knowing this,

let us consider what would happen if we performed atest of significance on the sope b.
How often would we incorrectly reject the null hypothesis when, in fact, it istrue? Let us
test the null hypothesis

Ho:b=0 wvs H,:bO

Now you will generate sample data under the assumption that b = 0. Y ou will generate 8
observations from a population that has a regression liney = 6 and an error structure that is
normdly distributed with m=0and s = 1 (hereafter abbreviated as N(O, 1)). Thus, our
conditions for doing at-test for the slope are satisfied. Why?

1. Thevauesof the explanatory varigble will be integersfrom 1t0 8. Usethe
command below on your caculator to create vaues of an explanatory variablein
list L1. The command seq can befound under 2" ® STAT ® OPS. (Or, of
course, you can type these numbersinto list L1.)

seq(X,X,1,8,1)® L1

2. Now we need to generate values of the response variadbleinlist L2. Thetrue
regression line of this population isy = 6 with an error structure that is distributed
asN(O, 3). Thefollowing command puts 8 observations from this population in
lig L2

6+randNorm(0,1,8)® L2

3. Fill inthe table below with your observations. Round to two decimal places.
Create a scatter plot by hand on the axes provided.

Ll L2y 4
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4. Cdculatethe least squares regresson line for the above data using your calculator
and record it below. Round the coefficients of the line to three decima places.

5. Wewill usetheletter b to denote the dope of the least squares regresson line
cdculated from the sample data. What isthe vaue of b for your least squares
regresson line?

6. Now, we want to test the null hypothesisthat b = 0 usng our vaue of b. Wewill
let the caculator perform the linear regression t-test. Use your caculator to do
this now.

7. Record the p-vaue from your test below. Round to three decima places.

8. Supposewetest our hypotheses with asignificance level of a = 0.10. (Note that
thisisahigher sgnificance leve than would normdly be used in practice. We
areusng an a thislarge so that your classwill see some regjections of the nulll
hypothess. An a = 0.01 would not generate many rejections. Why?) Compare
your p-vaue to the sgnificance leve and make a decison about the null
hypothess.

Now, note that the sample data were generated by assuming the vaue of the null
hypothesis dope was our population dope. Thus, in this case we know the population
dopeb equasO. If you rgected the null hypothess, then you know that you have made
aTypel eror! If you faled to rgect the null hypothesis, then you made a correct
decison.

9. Thecdculator program ROBUST T automates the process you just went through.
In the program you st the Sgnificance level a and the sample Sze n. Right now
set a = 0.10 and n = 8. Use the data recording worksheet to record the results of
running the program 25 times. Be sure to record your results in the appropriate
column.

10. After amulating 25 t-tests using the caculator program, how many times did you
rgect the null hypothesis? |Is this more or less than the number you would
expect?
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11. Report your results to your teacher so they can be combined with other student
results. Idedly, the rate a which your class rgects the null hypothes's should
equa a = 0.10. Why?

The preceding Stuation had dl conditionsfor the t-test satisfied. Now let's see acase
when one of the conditionsis not satified.

PART II
Condition violated — The standard deviation of the errorsis NOT constant

In this section, we will generate datain the same manner asin the previous section, but
with one exception: The standard deviation of the errorswill not be congtant for all
vauesaof x. Toilludrate this condition, consider the following Situation.

» Bdowisaresidual plot for asample of 20 observations from an unknown
population. Note that as x increases, the vaues of the resduals get larger in
absolute value. This could indicate aviolation of the constant standard
deviation of errors condition.

12. Onthefirst set of axes below sketch a scatter plot that is positively associated and
could have the resduad plot drawn above. On the second set of axes sketch a
scatter plot that is negatively associated and could have the residud plot drawn
above.

Positively associated Negatively associated
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Now we will consder a population that has condition that wasjust illustrated. Again,
consder two variables that have no relationship, and therefore aregresson line with a
population dope b of zero. Knowing this, et us consider what would happen if we
performed atest of Sgnificance on the dope. How often would we incorrectly regect the
null hypothesswhen, infact, itistrue? Let ustest the null hypothess

Ho:b=0 vs H,:b'O

Asin Part |, you will generate sample data under the assumption that b = 0. Y ou will
generate 8 observations from a population that has aregression liney = 6. But now the
error structure will not have a constant standard deviation. The error structure from Part |
(normaly digtributed with m= 0 and s = 1) will be multiplied by the vdue of x. Why

will thisviolate the constant standard deviation of errors condition?

13. Thevadues of the explanatory varigble will again beintegersfrom 1to 8. If they
dready areinlist L1, moveto the next question. If not, use your caculator to
creste vaues of an explanatory varidbleinlig L1. The command seq can be
foundunder 2" ® STAT ® OPS. (Or, of course, you can type these
numbersinto list L1.)

seq(X,X,1,8,1)® L1

14. Now we need to generate vaues of the response varigbleinlist L2. Thetrue
regression line of this population isy = 6 with an error structure that is distributed
as N(0, 1) times the value of the explanatory variable x. The following command
puts 8 observations from this population in list L2.

6+L1*randNorm(0,1,8)® L2

15. Fill in the table below with your observations. Round to two decimad places.
Create a scatter plot by hand on the axes provided.

L1(x) | L2(y)
7Y
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16. Cdculate the least squares regression line for the above data using your calculator
and record it below. Round the coefficients of the line to three decimal places.

17. Again, use the letter b to denote the dope of the least squares regression line
caculated from the sample data. What isthe vaue of b for your least squares
regresson line?

18. Now, we want to test the null hypothesisthat b = 0 using our vaue of b. Wewill
let the calculator perform the linear regression t-test. Use your calculator to do
this now.

19. Record the p-value from your test below. Round to three decima places.

20. Suppose we use asgnificance level of a = 0.10. Compare your p-vaueto the
ggnificance levd and make a decision about the null hypothesis.

Asin Part |, note the sample data were generated by assuming the vaue of the null
hypothesis dope was our population dope. Thus, in this case we know the population
dopeb equasO. If you rgected the null hypothess, then you know that you have made
aTypel eror! If you faled to rgect the null hypothesis, then you made a correct
decison.

21. The caculator program ROBUST T automates the process you just went through.
In the program you set the Sgnificancelevel a and the sample sizen. Asin Part
I, leta = 0.10 and n = 8. Usethe data recording worksheet to record the results of
running the program 25 times. Be sure to record your results in the gppropriate
column.

22. After amulating 25 t-tests using the caculator program, how many times did you
rgect the null hypothess? Isthis more or less than the number you would
expect?
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23. Report your results to your teacher so they can be combined with other student
results. 1f thet-test isrobust, the probability of incorrectly rgecting the null
hypothess— making a Type | error — should be close to the stated significance
levd a. What do the results of your class show?

The next section will look at a scenario where the constant standard deviation of errors
condition is stisfied but the normality of errors conditionis violated.

PART IlI
Condition violated — For fixed x, the errorsare NOT normally distributed

In this part, we will Smulate data using the same
framework asin the previous two parts. Thetwist hereis
thet for afixed value of x, the standard deviation of the
errorswill not be normaly digtributed. The errorswill
follow the digtribution pictured by the dengity curve at
right, which has amean of 0.

0

What happens when the errors come from a strongly skewed right distribution? Consider
the following scenario as an illugtration of this Situation:

» We have apopulation where we have 5 vaues of x (1, 2, 3, 4, 5). For each value
of X, we sample 8 observationsof y. The errors follow the skewed right
digtribution pictured above. A scatter plot is provided at left below.

» Toilludrate how askewed error distribution affects the data, consider what
happens at anindividud x vaue. The graphs below show this condition. Note
how the points under the line are close to the line and the points above the line are
further away. This mimics the skewness of the error distribution.

+

Original data set Zoomedinonx =4
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> To seewhat happens at each of the five x vaues, the resdud plot for this data set
is presented below. Note how the residuals above the line tend to be larger in
absolute vaue than those below theline.

+

* +

* + * ¥

' % & &

g & o+ ¥ ¥
Residual plot

Now that you have seen how the violation of the normality of errorscondition affects
datavisualy, again consder two variables that have no relaionship, and therefore a
regresson line with a population dope b of zero. Knowing this, let us consder what
would happen if we performed atest of significance on the dope. How often would we
incorrectly rgject the null hypothesis when, in fact, itistrue? One more time, test the
null hypothess

Ho:b=0 vs. H,:b'O

AsinPats| and I1, you will generate sample data under the
assumption that b = 0. Y ou will generate 8 observations
from a population that has aregresson liney = 6. But now
the error structure will not be normdly digtributed. It will
follow the skewed right distribution whose density curveis
pictured at right. This skewed right distribution has amean ) [T—
of 0. 0

24. The vaues of the explanatory variable will again be integersfrom 1 to 8. If they
dready areinlist L1, moveto the next question. If not, use your caculator to
create vaues of an explanatory varidblein list L1. The command seq can be
found under 2" ® STAT ® OPS. (Or, of course, you can type these
numbersinto list L1.)

seq(X,X,1,8,1)® L1
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25. Now we need to generate the values of the response varidbleinlist L2. Thetrue
regression line of this population isy = 6 with an error structure that is skewed
right with amean of 0. The following command puts 8 observations from this
population in list L2. (For an explanation of why, see below.t)

6+((randNorm(0,1,8))% -1)) ® L2

26. Fill in the table below with your observations. Round to two decimd places.
Create a scatter plot by hand on the axes provided.

L1(x) [L2(y)
A

27. Caculate the least squares regression line for the above data using your caculator
and record it below. Round the coefficients of the line to three decima places.

28. Again, use the letter b to denote the dope of the least squares regression line
caculated from the sample data. What isthe value of b for your least squares
regresson line?

! The skewed distribution of errorswe are using is a chi-square distribution with one degree of freedom
whose density curve is shifted one unit to the left. Thisdistribution hasamean of 0. Squaring the normal
distribution with mean 0 and standard deviation 1 (N(O, 1)) yields a chi-square distribution with one degree
of freedom, which has amean of 1. We subtract 1 so that the mean of the chi-square distribution will be
zero.
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29. Now, we want to test the null hypothesisthat b = 0 usang our vaue of b. Wewill

let the caculator perform the linear regression t-test. Use your calculator to do
this now.

30. Record the p-vaue from your test below. Round to three decima places.

31. Supposewe use asgnificanceleve of a = 0.10. Compare your p-vaueto the
sgnificance level and make a decision about the null hypothesis.

Once again, note that the sample data were generated by assuming the vaue of the null
hypothesis dope was the population dope. Thus, in this case we know the population
dopeb equasO. If you rgected the null hypothes's, then you know that you have made

aTypel eror! If you failed to rgect the null hypothesis, then you made a correct
decison.

32. Thecdculator program ROBUST T automates the process you just went through.
AsinPartsl and Il, leta = 0.10 and n = 8. Use the data recording worksheet to
record the results of running the program 25 times.

33. After amulaing 25 t-tests using the calculator program, how many times did you
rgect the null hypothesis? |Is this more or less than the number you would
expect?

34. Report your results to your teacher so they can be combined with other student
results.

OK, so what was the point of doing al that work?

If atest isrobust, then violating conditions of the test should not cause the probability of
aTypel error to differ from the stated sSgnificancelevd a. The more robust atest is, the
less effect violations of the conditions will have on the probability of a Typel error.

Y our class has smulated severd hundred t-tests when you knew thet the null hypothesis
wastrue. Thus, you can compare the proportion of times your class rgected the null
hypothesis for each of the three Stuations with the stated sgnificance level a. Rl inthe
table below with the combined results of your class. What do they indicate about the
robustness of the t-test for the population dopewhen a =0.10 and n = 8?

NORMAL WITH
DISTRIBUTION NORMAL INCREASING ST. SKEWED RIGHT
OF ERRORS ® DEV. DISTRIBUTION
. Fail to . Fail to . Fail to
DECISION Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho Reject Ho
TOTALS
% REJECTED Ho
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| t-test for the slope of theleast squaresregresson line |

Alpha=
Sample Size =

ST.DEV. OF y INCREASES ERRORS ARE
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% REJECTED Ho

Worksheet — Violating conditions for thelinear regression t-test




