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SIMULATIONS FOR UNDERSTANDING INFERENCE FOR REGRESSION

Inference for regression istypicaly the last topic covered in AP Statistics classes.
Students study linear regresson earlier in the year and fit “the” regresson lineto a set of
data. When studying inference for regression, they must view the dope as arandom
variable with a sampling digtribution rather than adatic value. These activities are
amulations designed to aid sudents in understanding the sampling distribution of the
dope of the regression line, as well aswhat happens when some of the conditions for
inference for regression are violated.

Smulaions may be implemented with manipulatives, random digit tables, graphing
caculaors, and computer programs. It is assumed that students have performed
smulationsin different contexts earlier in the course and are familiar with the basic

concept of amulation. The smulations for inference for regression require some use of
technology. While generd ingtructions are given to teachers, some of the student activity
sheets are based on the T1-83 caculator. Print-outs of some of the programs are included
s0 teachers can modify them for other caculators or for computer Smulation.

The following isabrief description of each activity. More detailed teacher ingtructions
and student activity sheets are available for each smulation.

1. Smulation of the Sampling Didribution of the Sope of the Regression Line - Sampling
from a Finite Population

Students will sample form asample of heights and weights from a given populion
of professiona basketbadl playersinthe NBA. The digtribution of the dope of the
regression lines of weight on height will be examined. TI-83 commands and
programs are provided.

2. Smulaion of the Sampling Digtribution of the Sope of the Regresson Line - Sampling
from an Infinite Population

Students will sample from a population generated from a known regression line to compare
sample dopes to the known true dope. T1-83 commands and program are provided.

3. Examination of the Conditions for Inference for Regresson
Students will repeet the above smulation, but change the error structure to illustrate

violation of the conditions for inference for regresson. TI-83 commands and
programs are provided.
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SIMULATION OF THE SAMPLING DISTRIBUTION OF
THE SLOPE OF THE REGRESSION LINE
Teacher Notes

Sampling from a Finite Population:

In these activities, sudents will investigate the behavior of the dope of the regression line
cdculated from a sample of points from a given population. After their earlier experiences
fitting regression lines to data, Sudents view the dope as adtatic number. Later, inthe
context of inference, students need to understand that the dope is arandom varigble with a
sampling digtribution. The purpose of this smulation istwofold. Thefird isto demondrate
that the dope of the regression line varies depending upon the particular sample chosen.
Secondly, we want to verify the credibility of the assartion that if the reponse variableis
normally distributed for each vaue of the explanatory variable, the didtribution of dopes
from different random samples of the same size from the same population is norma with
mean equd to the dope of regression line for the whole population. The sampling
digtribution of the dopeisthe basisfor thet-test for the dope.

In thissmulation class generated data will be used to create a distribution of the dope of
regression lines based on samples of sze 5 from a given population. The population is a st
of 278 professiona basketbd| playersin the NBA and the variables will be their heights and
welghts (data from sportingnews.com). One run will consst of choosing arandom sample
of 5 basketba | players, without replacement, and recording the dope of the regression line
of weight on height. Each student will complete 6 runs and class generated values will be
used to build a graphica display of the distribution. (One way to do thisisto put each vaue
for the sample dope, b, on “sticky notes” and build a histogram on a piece of poster board.
Another way would be to enter dl vaues for b in one caculator to display on the overhead.)
The mean and standard deviation of this distribution may aso be caculated. Subsequently
use dl the datato find the least squares regression line for the population (the “true”’
regression line) and compare its dope, b, to the center of vaues shown on the histogram.

Extensions:

This activity may be implemented with a computer or a programmable graphing
caculator with statistica cagpabilities. It isimportant, however, that sudents understand
the smulation and perform severd runs by hand before alowing the technology to
generate many runs.

The accompanying programs are for the T1-83 graphing caculator. The data must be
entered in two lists, BBHT (height) and &BBWT (weight) prior to running the programs.
(Program BBALL will do thisfor you.) Program SIMSHELL isan overdl program that
will repeat arun agiven number of times. It cals program SIMONCE which performs
one run with a given sample Sze, chosen without replacement.

Smilar programs can be written for other cdculators. When using technology, the
amulation processisfagter. Also, students can change both the sample size and the
number of runs to see how the sampling didtribution of the dopeis affected. (Note:
When using many runs or large sample sizes, the TI-83 will take severd minutes. This
might be a good activity for homework or when you have something else to do while the
cdculaors are running.)
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T1-83 programsfor the basketball smulation: The data must be entered in two lists,
aBBHT (height) and ABBWT (weight) prior to running the programs. The player numbers
do not have to be entered.

prgmSIMSHELL This program will perform saverd runs of the amulation.
ClrHome

ClrList aSIMS

Disp ""NUMBER OF"

Input ""NO. OF RUNS?",D Set the number of runs

Input "SAMPLE SI1ZE?*",N Set the samplesize

ClrHome

For(1,1,D)

Output(l,1,” )

Output(l,1,D+1-1) Count down to keep track of runs remaining
prgmSIMONCE Execute program SIMONCE (see below).
SUASIMS(1) Enter the vduesfor thedopein list SIMS.

End

If D=1 If doing 1 run, plots a scatterplot with sample
Then regresson line
Plot2(Scatter,aSAMPH,aSAMPW,D)

ZoomStat

Else

Plot3(Histogram,aSIMS) If doing more than one run, plots a histogram of the
ZoomStat digtribution of dopes.

Pause

1-Var Stats aSIMS These five lines cdculate and digplay the mean and
Output(1,1,"E =") gandard deviation of the sampling distribution of
Output(1,6,E) the dopes.

Output(3,1,"Sx =")
Output(3,7,Sx)

END

prgmSIMONCE This program performs one run of the smulation.
dim(a4BBHT)uP Store dimengon of datalist to avariable

ClrList alDS,aSAMPH,aSAMPW

Lbl A

randInt(1,P,N)ualDS These three lines dlow you to sample without
SortA(alDs) replacement.

I prod(%List(alDS))=0

Goto A

For(B,1,N) These three lines put your sample vauesinto new ligts.

ABBHT (41DS(B)) IASAMPH(B)
ABBWT (a1DS(B)) iaSAMPW(B)

End
LinReg(a+bx) &SAMPH,aSAMPW,Y, Cdculate the least squares regression line for the sample
bus Store the dopeto the variable S.

Note: When doing only one run, the program will creste a scatterplot of the sample usng
the largest mark and display the regresson line. An interesting activity would be to

graph the population (in Plot 1) and population regression linein (Y1) usng the amdl
marks. When doing more than one run, the program will skip the scatterplot and plot a
histogram of the sample dopes.
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Sampling from an Infinite Population:

An dternative to sampling from afinite population would be to sample points from a
hypothetica population with agiven “true’ regression line. The advantageto thisis that
you know the “answer” and can study the behavior of the estimated dope when dll
conditions are met or when one or more are violated.

Start by choosing an equation for the “trug’ regresson line, for example, y =—2 + 5x. The
data in this population will be randomly scattered about the line with a given standard
devidtion, s. Thismay be smulated by adding an error term to the regression equation and
caculating the coordinates for severa ordered pairs. For example, the integersfrom 1 to 12
could be the explanatory variablesand y = -2 + 5x + error would be the equation to generate
the responses.  Since one of the necessary conditions for inference for regresson is that for a
fixed vaue of the explanatory variable, the response vaues are normdly distributed, the

error should be generated from anormal distribution. Calculate the least squares regression
line for these data and record the dope. Repeat severa times and construct a graphical
display from the class generated vaues of the dopes. Calculate the mean and standard
deviation for the class data.

This smulation requires technology and can be implemented on ether a calculator or a
computer. It isimportant that sudents understand the smulation, therefore they should
work through afew runs before alowing the calculator or computer to perform many
runs at once.

The following generd indructions will assume a sample Sze of 12 and a population whose
“true’ regresson equation isy =—2 + 5x. The data points will be distributed about the line
with error digtribution N(O, 3).

1. Enter integersfrom 1 to 12 into acolumn. (These are the explanatory variables.)

2. Generate 12 random numbers from the N(0, 3) digtribution. (These are the errors.)

3. Cdculate the response variables using the equation y = -2 + 5x + error.

4. Cdculate the least squares regression line for your sample and record the slope.

5. Repeat steps 2-4 many times and plot a histogram of the distribution of the dope.
Cdculate the mean and standard deviation of the sample dopes.

For further investigations, students could change the sample size, number of runs, or the
standard deviation of the errors.
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Ingtructionsfor Implementing Sampling from an Infinite Population on the T1-83

The following describes how to implement this activity on the TI-83 using only commands
from the home screen. It isimportant for the students to understand what is happening in
each step before they are given a program to accomplish the smulation.

Initidize acounter: 1® C.

Enter the numbersfrom 1-12inL;. seq(X,X,1,12,1)® L,

Generate the errors and store in Ly: randNorm(0,3,12)® L,

Calculate the response variables and store in Ls: -2+5*L,+L,® L3

Cdculate the regression line for your sample: STAT-CALC-8:LinReg L,,Ls

Storethedopein Ls: b® L,(C) (Find b under the VARS- Statistics- EQ menu.)
Update the counter: C+1® C

Repeat steps 3-7 many times. Thismay be done by using 2"¢ ENTRY or by entering
lines 3-7 al on one line, separated by colons. Every time ENTER is selected the
processisrepeated. The numbers generated on the home screen are the last vaue for
the counter (one larger than the number of repetitions you have done).

. Create a histogram of the dopes and cal culate the mean and standard deviation.

O N A~WDNE

©

For those with programming experience, the same commands could aso be entered into a
program, using a FOR loop instead of the counter. The following is a sample TI-83 program
that will randomly generate a given number of points and perform a given number of runs of
the Smulation.

prgmSLOPDIST

Float

ClrHome

CIrList Le,L,,Lf,L,,,L.,LT
Disp ""NUMBER OF"

Input "REPETIONS?",D Set the number of runs

Input "SAMPLE SI1ZE?*",N St the samplesize

ClrHome

1ac Initiize the counter

seq(X,X,1,N,1)lLe Enter the explanatory variablesinto List 1
For(l1,1,D) Start of loop that performs the runs
randNorm(0,3,N)dL, Enter the errorsinto List 2
U2+5*Le+L,ULf Store the response variablesinto List 3
LinReg(a+bx) Le,Lf Cdculae the least squaresregresson line
biL,,(C) Storethedopeto List 4

Output(l,1,”

Output(1,1,D+1-C) Count down to keep track of runs remaining
C+10C Update the counter

End End of loop

Plot3(Histogram,L,,) Plot a hisogram of the dopes

ZoomStat

Pause

1-Var Stats L,, Cdculate mean and standard deviation of the dopes
Fix 3 Set decimd placesto 3

Output(1,1,"E =") These four lines display the mean and standard
Output(1,6,E) deviation of the smulated sampling digtribution
Output(3,1,"Sx =") of the dopes

Output(3,7,Sx)
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EXAMINATION OF CONDITIONS FOR INFERENCE FOR REGRESSION
Teacher Notes

One of the conditions for inference for regression isthat at any particular x-vaue the
errors are normally distributed with a congtant slandard deviation. This activity examines
what happens to the digtribution of the dopes when this condition is violated. When
sampling from an infinite population, sudents generated data with an error sructure that
was norma and had a congtant standard deviation throughout. Now they will generate
data that violate the conditions of congtant standard deviation and of normdity.

Stepsfor sampling from an infinite population: (repested from previous activity)
1. Enter integersfrom 1 to 12 into acolumn. (These are the explanatory variables.)
2. Generate 12 random numbers from the N(O, 3) distribution. (These are the errors.)
3. Cdculate the response variables usng the equation y = —2 + 5x + error.
4. Cdculate the least squares regression line for your sample and record the dope.
5. Repeat steps 2-4 many times and plot a histogram of the ditribution of the dope.
Cdculate the mean and standard deviation of the sample dopes.

What happensto the distribution of dopeswhen the condition of constant standard
deviation isviolated?

Have students repeet the activity involving sampling from an infinite population, but

change the error structure to error = explanatory variable* a number generated from
N(0, 3). Thesyntax for thisonaTI-83 cdculator isL;* randNorm(0,3,12)® L,.
Thiswill generate data that “fan out” as x increases. In this casethe errors are il
normaly distributed a each vaue of the explanatory variable, but the standard deviation
increases as the explanatory variable increases. What happens to the digtribution of the
dopes?

What happensto the distribution of dopeswhen the condition of nor mality of
responsesfor a given explanatory variableisviolated?

Another condition for inference for regression is that the errors are normaly distributed.
What happens when the errors have a congstant stlandard deviation, but are not normally
digributed? Repest the activity involving sampling from an infinite population, but

change the error structurein to a highly skewed distribution, error = (c? with df = 1) — 1.
The syntax for thison aTI-83 isalittle different: (randNorm(0,1,12))°-1® L,. (The
square of the standard normal distribution isthe ¢ distribution with one degree of
freedom. Since this distribution has a mean of 1, we must subtract 1 to make the
expected vaue of the errors equal to zero.) What happens to the distribution of the
dopes?

For further explorations, see the document “Violating Conditions in Significance Testing’.

Through smulation on the TI-83 calculator students will examine how the probability of a
Type | error compares to the stated significance level a when conditions for thet-test are
violated.
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SIMULATION OF THE SAMPLING DISTRIBUTION OF
THE SLOPE OF THE REGRESSION LINE
Sampling from a Finite Population

Whét is the relationship between the height and weight of professiond basketball players
inthe NBA? We would suspect that there may be alinear association and that the dope
would be positive. However, if we just sample afew players, the dope of the regression
line of waight on haght will vary depending on the players chosen. In this activity you
will use class generated data to examine the sampling distribution of the dope of the least
squares regression line.

The back of this sheet contains data on the heights and weights of 278 NBA basketbd|
players (data from sportingnews.com). One run will consst of choosing arandom sample
of 5 players, caculaing the least squares regression line of weight on height, and recording
the dope, y-intercept, and standard deviation about theline. Perform atotal of 6 runs.

Standard

Sample Slope y-intercept Devidion

| O W[N] P

Make a graphical display of the dopes generated by the class, as directed by your teacher.
Describe the digtribution of the dopes and record the mean and standard deviation.

mean = standard deviation =

What is your guess for the dope of the regression line for the entire population?

Link and get the programs BBALL, SIMSHELL,, and SIMONCE if you have not aready done
0. Run program BBALL to enter the data for the entire population into liss BBHT and
BBWT. Make ascatterplot (using the smalest mark) of the entire population and graph the
population regression line. How close was your guess for the dope to the population dope?

Run program SIMSHELL and enter one run. The program will perform one run of the smulation
you just completed, store the regresson equation in Y», and graph the pointsin Plot 2. Run the
program severa times and observe how the regression line changes from sample to sample. Did
you get any very unusud lines?
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HEIGHTSAND WEIGHTS OF NBA PLAYERS

Payer| Ht | Wt || Payer| Ht | Wt || Payer| Ht | Wt || Player| Ht | Wt || Rayer | Ht | Wt || Rayer| Ht | Wt
1 70 | 173 51 |76 | 200 | 101 | 78| 220 || 151 | 80| 220 | 201 [ 83| 230 251 | 84 | 230
2 70 | 171 52 | 76 | 190 || 102 | 78| 205 || 152 | 80 | 235 202 [ 83| 225 || 252 | 84 | 240
3 71 | 182 53 | 76 | 190 || 103 | 78| 200 || 153 | 80 | 224 || 203 [ 83| 280 || 253 | 84 | 250
4 71 | 180 54 | 76 | 190 || 104 | 78| 226 || 154 | 80 | 220 | 204 [ 83| 220 || 254 | 84 | 240
5 71 | 163 55 | 76 | 205 | 105 | 78 | 225 || 155 | 80 | 220 | 205 [ 83| 230 || 255 | 84 | 255
6 71 | 170 56 | 76 | 208 || 106 | 78 | 190 || 156 | 81 | 235 206 [ 83| 230 || 256 | 84 | 265
7 72 | 198 57 |76 | 212 || 107 | 79| 245 || 157 | 81 | 245 207 | 83| 264 || 257 | 84 | 245
8 72 | 170 58 | 76 | 194 || 108 | 79| 255 || 158 | 81 | 230 | 208 [ 83| 265 258 | 84 | 290
9 72 | 160 59 | 76 | 194 || 100 | 79| 215 || 159 | 81 | 220 | 209 [ 83| 242 || 259 | 84 | 245
10 | 72 | 165 60 | 76 | 190 || 110 | 79| 193 || 160 | 81 | 230 | 210 [ 83| 261 || 260 | 84 | 245
11 | 72 | 180 61 |76 | 203 111 | 79| 250 || 161 | 81 | 240 | 211 | 83| 220 || 261 | 84 | 277
12 [ 72| 195 62 |76 | 190 || 112 | 79| 260 || 162 | 81 | 220 212 | 83| 245 | 262 | 84 | 248
13 [ 73| 200 63 | 76 | 195 113 | 79| 215 | 163 |81 | 225 213 [ 83| 260 || 263 | 84 | 249
14 | 73| 189 64 |76 | 2051 114 | 79| 210 || 164 |81 | 254 | 214 [ 83| 240 264 | 84 | 235
15 |73 | 175 65 | 76 | 190 || 115 | 79| 215 | 165 | 81 | 240 215 [ 83| 245 265 | 84 | 240
16 | 73| 180 66 | 77 | 209 | 116 | 79| 249 || 166 | 81 | 230 | 216 [ 83| 246 || 266 | 85 | 300
17 | 73| 185 67 | 77| 200 117 | 79| 215 | 167 |81 | 225 217 [ 83| 235 267 | 85 | 250
18 [ 73| 195 68 | 77| 194 | 118 | 79| 236 || 168 | 81 | 225 218 [ 83| 270 || 268 | 85 | 260
19 | 73| 168 69 | 77| 210 119 | 79| 235 | 169 | 81 | 255 219 [ 83| 230 269 | 8 | 244
20 | 73| 183 70 |77 | 210 | 120 | 79| 225 || 170 | 81 | 245 220 [ 83| 234 || 270 | 85 | 260
21 | 73| 180 71 |77 | 185 121 | 79| 218 || 171 | 81 | 248 | 221 | 83| 235 || 271 | 86 | 292
2 (73| 200 72 |77 216 122 | 79| 220 || 172 | 81 | 245 | 222 | 83| 235 || 272 | 86 | 260
23 [ 73| 185 73 |77 | 215 123 | 79| 263 || 173 | 81 | 255 (| 223 (83| 225 (| 273 | 86 | 280
24 | 73| 185 74 |77 | 210 || 124 | 79| 255 || 174 | 81 | 240 224 | 83| 256 || 274 | 86 | 285
25 | 73| 180 75 | 77| 205 125 | 79| 228 || 175 | 81 | 256 || 225 [ 83| 260 || 275 | 87 | 238
26 | 73| 175 76 | 77 | 179 || 126 | 79| 240 || 176 | 81 | 260 || 226 | 83| 235 || 276 | 87 | 292
27 | 73| 185 77 |77 | 205 127 | 79| 215 || 177 | 81 | 225 227 | 83| 246 || 277 | 88 | 265
28 | 73 | 195 78 |77 | 2201| 128 | 79| 250 || 178 | 81 | 255 (| 228 [ 84| 240 || 278 | 91 | 303
29 | 73 | 190 79 | 77| 185 129 | 79| 240 || 179 [ 81 | 245 229 | 84| 250
30 | 74| 177 80 | 77| 209 | 130 | 79| 185 180 [ 81| 250 230 | 84| 260
31 | 74 | 190 8l | 77| 208 | 131 | 79| 215 | 181 |81 | 225 231 | 84 | 253
32 (74| 175 82 |77 190 132 | 79| 205 | 182 | 81| 258 || 232 | 84| 250
3 (74| 191 83 | 77| 205 133 | 79| 215 | 183 |81 | 245 233 | 84 | 245
34 (74| 185 84 | 77| 183 | 134 | 79| 215 || 184 | 81 | 230 | 234 | 84| 245
35 (74| 205 85 | 77| 215 135 | 79| 228 || 185 [ 81 | 240 || 235 | 84| 240
36 | 74 | 182 86 | 77| 220 136 | 80| 215 186 [ 81| 220 236 | 84| 260
37 | 74 | 195 87 | 78| 218| 137 | 80| 250 || 187 [ 81| 260 || 237 | 84| 260
38 | 74 | 180 88 | 78| 200 | 138 | 80| 210 || 188 | 81 | 235 238 | 84| 245
39 | 75| 190 89 | 78| 220|| 139 | 80| 228 || 189 |81 | 235 239 | 84| 245
40 | 75| 185 9 | 78| 195 140 | 80| 215 190 | 81 | 230 | 240 | 84| 232
4 | 75| 195 91 | 78| 208 1| 141 | 80| 230 || 191 [ 81| 255 241 | 84| 240
42 | 75| 195 92 | 78| 230 142 | 80| 225 192 (81| 220 242 | 84| 230
43 | 75 | 210 93 | 78| 195 143 | 80| 205 | 193 |81 | 220 | 243 | 84 | 265
4 (75| 210 94 | 78| 228 1| 144 | 80| 256 || 194 [ 81 | 235 (| 244 | 84| 220
45 | 75 | 180 95 | 78| 228 1| 145 | 80| 220 (| 195 [ 81| 230 245 | 84| 220
46 | 75 | 190 9% | 78| 216 146 | 80| 210 || 196 | 81 | 206 || 246 | 84 | 250
47 |75 | 200 97 |78 | 252 147 | 80| 210 || 197 | 83 | 250 || 247 | 84 | 255
48 | 75 | 202 93 | 78 | 225 148 | 80| 250 || 198 | 83 | 225 | 248 | 84 | 255
49 | 75| 185 99 | 78| 216| 149 | 80| 230 || 199 [ 83 | 230 || 249 | 84| 240
50 | 76 1 200 100 | 78 | 210 | 150 | 80| 250 || 200 [ 83 | 260 || 250 | 84 | 265
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SIMULATION OF THE SAMPLING DISTRIBUTION OF
THE SLOPE OF THE REGRESSION LINE
Sampling from an I nfinite Population

The regression line cdculated for a given Stuation will vary depending on the particular
obsarvationsmade. In this activity you will examine the sampling digtribution of the

dope of the least squares regression line. We will assume the true population regression
lineisy =—2 + 5x and draw random samples from this population. Remember the datain

this population do not dl fal on the given line, rather for each vaue of the explanatory
variable the responses vary normaly with mean 0 and standard deviation 3.

#1 — 7. For each cdculator command, state what is being done:

1. 1®C

2. seq(X,X,1,12,1)®L,

3. randNorm(0,3,12)® L,

4, -2+5*L+L,® L

5. STAT-CALC-8:LinReg L,,Ls

6. b® L,(C) (Find b under the VARS-Statistics EQ menu.)

7. C+1® C

8. Steps 3-7 conditute one run of the smulation. Repeat steps 3-7 many times. This

may be done by using 2" ENTRY or by entering lines 3-7 al on one line, separated

by colons. Every time ENTER is sdlected the processisrepeated. The numbers

generated on the home screen are the last vaue for the counter (one larger than the

number of repetitions you have done).

9. Creste ahistogram of the dopes and ca culate the mean and standard deviation.

Histogram:

I
1

10. Based on the histogram, what guess would you make for the dope of the population

regression line? How does your guess compare to the “true’ dope?
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EXAMINATION OF CONDITIONS FOR INFERENCE FOR REGRESSION

What happensto thedistribution of dopeswhen conditions are violated?

Previoudy you examined the digtribution of the dope of the regresson line from samples

from an infinite population by using the program SLOPDIST or the following steps on

your calculator.
1. Enter integersfrom 1 to 12 into a column. (These are the explanatory variables))
2. Generate 12 random numbers from the N(O, 3) distribution. (These are the errors.)
3. Cdculate the response variables using the equation y = —2 + 5x + error.
4. Cdculatethe least squares regression line for your sample and record the dope.
5. Repeat steps 2-4 many times and plot a histogram of the distribution of the dope.

Cdculate the mean and standard deviation of the sample dopes.

One of the conditions for inference for regresson isthat a any particular x-vaue the

errors are normdly distributed with a constant standard deviation. This activity examines

what happens to the distribution of the dopes when this condition is violated.

What happensto thedistribution of dopeswhen theerrorsfor each value of the
explanatory variable are normally distributed, but condition of constant standard
deviation isviolated?

Repeat the activity involving sampling from an infinite population, but change the error
dructureto error = explanatory variable* a number generated from N(O, 3). The
gyntax for thison aTl-83 caculator isL;* randNorm(0,3,12)® L,. Thiswill
generate datathat “fan out” as x increases. In this case the errors are till normaly
distributed at each vaue of the explanatory variable, but the standard deviation increases
as the explanatory variable increases. Describe the didtribution of the dopes when the
condition of constant standard deviation is violated.

What happensto the distribution of sopeswhen theerrorsfor each value of the
explanatory variable have a constant standard deviation, but the condition of
normality isviolated?

Repeat the activity involving sampling from an infinite population, but change the error
structure in to a highly skewed distribution, error = (c? with df = 1) — 1. The syntax for
thison aTI-83 isalittle different: (randNorm(0,1,12))*-1® L,. (The square of the
standard normdl distribution is the ¢ distribution with one degree of freedom. Since this
distribution has amean of 1, we must subtract 1 to make the expected vaue of the errors
equd to zero.) What happens to the digtribution of the dopes?
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