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Data and Lists

When doing homework and taking tests, you will need to put lists of information (DATA)
into your calculator. Do this by pressing STAT 1:Edit...

EHEE_EHLE TESTS L1 L2 L3 1
it... | |
SortH

Sort0q
ClrList.
SetlUrFEditor

A
IiN EN EN R

L1l =

The Tl — 83 gives you six lists (L1 — L6). You go from one list to the next using the left or
right BLUE arrows.

With the cursor in this position you are ready to enter data into List 1(position 1) by
typing the number and pressing ENTER.

Now enter the numbers that appear in the table below into list 1.

41| 55| 63
62| 64| 63
51| 63| 59

L1 L& Lz 1

L0y =

Once you have entered the above data, the calculator screen should look like the one
above; (Notice that you cannot see the entire list because it moves up)

The data in any list can be put in ‘size order’ by using the A (ascending) or Sort D
(descending) commands under the Stat butto
;EA _ EFILI: TESTS

artA¢
oriDi4— |[GortAcLs X

S
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S:SetUrEditor £l The List 1 is

EQ now sorted

Litir=d4 1




If you ever make a mistake inputting a number into the list you can correct the mistake
by simply going to the number that you wish to correct, type the correct number and
press the ENTER key.

Try replacing the number 41 with the number 40.

L1L"II- L: Lz 1| | Go to the number 41, Li L: Lz 1
------------ type in the number 40 —————| -
E% and press the ENTER %:.-

Eg key. 41 has been Eg

B replaced by 40 B

B: Bz
Lidr =4 Liz=51

If you make a mistake you can overwrite the entry as we just did above. Sometimes you
might put too many numbers into your list. To get rid of one of them, go to the number
you want to delete and press DEL (delete).

Now let’s say you forgot one of the numbers and you want to put the number into the list
in a specific location. Place the cursor where you want the number to be placed and
press INS (insert). Now try inserting the number 52 between 40 and 51. Place the
cursor on the number 51, press INS and then 52. Your screen will look like this. When
you press ENTER the 52 will be put into the list between 40 and 51. TRY IT!

L1 Lz Lz 1]|L1 Lz Lz 1]|L1 Lz Lz 1
Ei ____________ H ____________ i | | e
E1 L1 E—

EL LL LL
E9 L9 L9
B2 B B
B: Bz Bz
Liizi=H Licza=521 Liiz=51
Now try sorting the data in L1 and putting the data into a stem & leaf plot.
SortACLA L1 Lz Lz 1 The stem leaf plot
Done || crm| | -
£f 4]0
EE 5 1259
B 6 | 2333
Bz
Lt =414




CLEARING LISTS

Now let’s clear the lists so that you can do more work. There are two ways to do this.
Method 1: Go to the list editor (STAT 1: Edit). Move the cursor to the top of any list you
wish to clear so that you highlight the list name. Press CLEAR then ENTER.

Method 2: Press STAT 4: ClirList and enter the list(s) you want cleared with a comma
separating them. Clear Lists 1 through 6. Press ENTER and you should see this.

ClrLi=st. L1aLz-L3
sLu-Ls-LE

Done

All your lists are now cleared ready for your next homework or test question.

Enter the following data into L1 of your List editor

5| 1557
6| 222
7135
819
Now go to STAT>C

H d-led
4'L1nEEQ(ax+b}
ot fuadked
& CubicRed
rdHuart.Fed

Finding out about a list’s statistics

AL C and select 1:1-Var Stats

E-//

This will be pasted to the home screen and follow it by L1 as shown next. Then Press

ENTER.

1-Var Stats L1l |

1- Uar ?LELE

1-Var Stats

=18

ming=54—__

L11=5
Med=

Five number summary

B3=73

maxn=2
L]

You now have the summary statistics for list L1. These include the mean, standard
deviation, number in the list, median and 5-number summary.




Frequency Tables

The following frequency table will now be input into the TI-83. Clear all lists.

X |
12-26
27-41
42-56
57-71

00 OTN|—

First enter the lower class limits and upper class limits into lists L1 and L2 respectively.
Now move the cursor to L3 and enter the formula for determining the class marks.

L1 L& L K]
iz ] I [
cr 4i
a [ Ce
Er ri

Lx=CL1+Lz 22

Press ENTER and the class marks will now appear in L3. (Notice the () in the formula).

L1 L& Lz K]
1z 2B 19
cr 4i =4
a [ Ce 4o
Er ri B4

Lxifi=19

Now enter the class freqyencies in L4 as shown below.

Lz L Ly /Yy
Z6 18 z

41 e 3 4

Eh 4o B

71 B4 4




We can find out the summary statistics from our frequency table. First go to the home
screen by using 2™ > QUIT. Again go to STAT > CALC and select 1: 1-Var Stats. Put in
the lists where the class marks and frequencies are stored remembering to use a
comma. In this case 1: 1-Var Stats L3,L4

1-Mar Stats Lz.L
I.|

Now press ENTER

1-Var Stats 1-War Stats
w=d45, AS2635158 Th=13
ey
WE= 1= i
5}:=%%_ E%ﬁgggg Hedzggf%/, Five number summary
Tx==13. 3=
#n=19 .maxH=64

These are the summary statistics for the frequency table. They also include the mean,
standard deviation, total number, median and five number summary.

Another statistic we will talk about is the interquartile range. It is gotten by performing
the subtraction Q3 — Q1 or 49 — 34 = 15 in this example.

One other statistic is the variance. You can find the variance by pressing LIST > MATH
and scroll down or up to 8: v?wce (enter L3, L4 and press ENTER.

HAMES 0OFPS [GEHs varliance(lza. Lyl

2Ttmaxy 196, 526316
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/

The variance is approximately 196.05.



Boxplots

Enter the data found in the first stem plot into L5.

5| 1557
6| 222
7135
819

We will now have the calculator draw a boxplot of this data to get an idea of what the
distribution of the data looks like.

Press 2 nd and STAT PLOT. The screen will look i his.
Eﬂﬁ”l?%@ﬂ% Flakz Flots
O

¥
b s 1 4 gFet ko L= Jh
2iPlotZ 0Ff _ HH-- Jmg |7
HIH L4 Lz wlistilc
SiPlot 3 0FF Freq:l
E Ly 1
44F1ota0ff X

Now press either 1 or ENTER and use the direction arrows to get this&reen.

Turn the plot ON. Now press ZOOM 9 and the screen will look like this.
Using the TRACE key and right or left arrows you can find the 5 number summary.

:
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By the way, what is the shape of this distribution? (Ans. Skewed Right)



Histograms

Next we will graph a histogram (what you used to call bar graph) for the data contained
in the frequency table which we stored in L1 through L4.

X |

12-26
27-41
42-56
57-71

00 OTN|—

Press STAT PLOT and select Plot 2, make sure all the other plots are turned off. If they
are not select 4:PlotsOff and press ENTER. Now select Plot1 and using the cursor,

Flakz  Flokz

1.Turn the plot on.

et e

Wliztilad ]

2.Select Histogram
—3.List containing class marks.

FreaiLal €

—4.List containing class frequencies

%»

select the following settings as shown in this screen.
To graph the actual Histogram Press ZOOM 9. The fetlowing screen should appear.

A/

Fi:b30

—

rmin=19
rmax<zh

Press TRACE and the screen looks like th

T’Notlce that this is not a very good

histogram for the frequency table because it has too many classes and some of the
classes have no members (frequency = 0). So to make the correct histogram appear we
will modify the window by pressing WINDOW.

LT HOOL W I MO0
mmin=149 min=11.5
mMaN= F3 AMaREE T 5
macl= =c1=15
¥m1n='2 4E552 min=-2.48552
Ymax=9. 36 Ymax=9. 36
Vecl=.1 Vecl=.1
mres=1 mres=1

This is the window the calculator sets up. By changing Xmin to the lower class boundary
of the first class and Xscl to the class width we will get the histogram you see below.

Make the two changes you see above and then press GRAPH (not ZOOM 9). Press the
TRACE button and see the screen you see on the next page.




This denotes that t lot1 uses L3 and L4.

Fi:L1sLE

This is the class frequency which
corresponds to how height of the bar.

Min=1L.k '
e 5'\ 4

This means that the lower class boundary of the first class is 11.5 the upper class
boundary is 26.5.
Using the right arrow we can get the other class’s boundaries and frequencies.

Now let’s create a frequency table and histogram from a list of data, Additionally, we will
specify the number of classes we want the frequency table to have.

For the data given below, create a frequency table having eight (8) classes.

18 56 25 45 79
32 46 12 54 65
59 29 19 98 86
29 75 49 22 67
92 10 37 43 16
94 19 20 71 63

The first step is to enter all the data into one list of your list editor. It does not matter if
you enter going across or up & down, but all the data must be in one list.

The calculator screen will look something like this.
L1 Lz L= 1
7d

LItz =

10




The next step will be to determine the range of numbers for this set of data.

The range = Maximum — Minimum. The easiest way to find the Max and Min for or data
is to have the calculator determine the 1 — Var Stats for this data set. Go to Stat > Calc
and select 1: 1 — Var Stats followed by the list containing the data (L1 in this case).
Once the 1 — Var Stats have been calculated, scroll to the five number summary to get
the Max and Min for the data set.

The following screens demonstrate this process.

1-Var Stats LA l—EaP Stats

So the range of the data will be 98 — 10 = 88.
Next take the range (88) and devide by the number of classes required (8 in this case)

=88
11
1:0

Round this numper up to the next whole number (Note: If the answer was a whole
number, go to the next whole number). This gives the class width required. In this case
the class width is 12.

Next, go to the STAT PLOT screen and check to see that all the PLOTS are off.
Select PLOT 1 and set up the screen to look like the screen below.

Flakz  Flok:
gEﬂDFF
el L = e

Hh-- HIH [
wlistil
Freaq:l

Now Press ZOOM 9 and you should see the following screen. Notice only six classes.
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Next, Press the WINDOW key and make the following two changes.
The Xmax will be changed to the lower class boundary of the first class.

T Xscl will become the class width that you calculated above.

W T OO W IHOOL

amin=1H amin=49.5
amax=112. 66656... amax=112. 66666..
Aecl=14. 6EEEEET Aecl=15
Vmin=-2. 48552 Ymin=-2. 48552
Ymax=9. 356 Ymax=9. 356

Ve l=.1 Ve l=.1

“ires=1 Ares=1

Now Press the GRAPH key and you will see a histogram which has the classes with
the proper class width and boundaries for the data. To see the actual boundaries of the
classes and their respective frequencies, use the TRACE key.

Fi:L1 Fi:L1

a3

rmin=9.K

min=z1.t

maxecl B n=r iy Esg n=E

Fi:L1 Fi:L1 Fi:L1
o—
rmin=z:.k rmin=YyE.k rmin=t;.k
oL R R n==: (L n=4 maxsa9.5 n=4
Fi:L1 Fi:L1 Fi:L1
] 1 T4

rmin=g4.k rmin=H1.t rin=9z.k
max<ai.E n==: maxeas.E n=c (L o n=c
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This information can be put into a frequency table like the one below.

X f
95 - 215 7
215 - 33.5 5
33.5 - 455 3
455 57.5 4
57.5 - 69.5 4
69.5 - 81.5 3
81.5 - 93.5 2
93.5 - 105.5 2

Note that this frequency table uses class boundaries. You can also make a frequency
table using class limit like the one below.

X f
10 - 21 7
22 - 33 5
34 - 45 3
46 - 57 4
58 - 69 4
70 - 81 3
82 - 93 2
94 - 105 2

Methods of determining “Normality”

(How does the shape of the distribution compare to the Bell Curve?)

There are three ways of finding out how the graph of a set of data compares to the Bell
Curve. This is what is called determining “normality”. All three methods involve using the
STAT PLOTS function on the Tl 83. Two of the graphs under the STAT PLOTS function
have already been covered. These graphs are the box plot and the histogram covered
earlier in this chapter.

When looking at the general shape of a histogram, try to fit its general shape to one of
theshapes in the diagram below.

Skewness ..

jure 2-11 M\

t
Mode = Mean = Median
(b) Symmetric

P | P

Median Median

(@) Skewed to the Left (c) Skewed to the Right
(Negatively) (Positively)

13



When considering the case of box plots, the shape of the distribution can be determined
by comparing it to shapes found in the diagram below.

T\ A

BE!“'SILIUPBIJI Url.'f'orrn SkGWL!dI

A third method is by using another type of graph found on the Tl 83.
Under the STAT PLOTS key select a plot (1 — 3) and choose the very last type of gra

This graph can also be used to test for normality. Below are two different graphs with

their respective graphs for testing normality. Notice that the closer the graptt for testing
normailty comes to a straight line, the more normal the distribution. Cempare the
graphs respective box plots to understand this idea.
Flokz Flots
off ﬁmk///
gpel o L2
Hh- HIH
Oata List:ilL:z
Oata Axisig ¥
Mark: B +« -
Screwed Distribution Normal Distribution
Not a straight line = Straight line =
a
E |:|I:I IJ B B
: 2 " 2 2 2 2
: [
: a a
i | —— - | —— —
I
|
U L | S
|
|
I
I
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Important formulas for the First Midterm

Z score formula and the definition of statistically unusual ( greater than two standard
deviations beyond the mean in either the positive or negative direction ).

(x—X)

S

X

7 =

Range = Max - Min
Mid Range =(Min + Max)/2

(& -0)

InterquartileRange = o

Measure of relative standing in a finite data set
k

" 100
Refer to flow chart on page 96




Chapters 5 & 6

The Normal Distribution

In drawing the normal distribution we will make use of a saved window to graph the
standard normal distribution. Press the WINDOW button and enter the values you see

in the following screen very,

very carefully.

W IHOOW

amin=-3.2
amax=i. 2
ascl=1

Ymin=-.12

Note that these two negative values require using the
gray negative button, not the blue subtract button.

Ymax=.45

Ares=1

weCl=. 14— | Note: thisis .1 not 1

We will now store this window to be used in the future so that we do not have to put in
these numbers every time we wish to graph a normal distribution. First check by
pressing STAT PLOT that all the plots are turned off. Also check by pressing the Y=
button that no equation are in the function toolbox.

m Flokl FlokE Flokz
oLl O+ f ~41 =1
dis L= Ly wNe=
Z2iFPlotZ2 0ff W=

HIH | = L4 wMy=
SiRPlot 3 0ff wWe=

HH Ly 4 “HE=
d4.lFP1lot=04F W=

\ \
All plots are turned Off No equations in Y= function tool box.

Now press 2 nd DRAW and

go to the STO menu to see the screen below

ORAW POIMTS ERIK
StorePic
sRecallPic
i 5tore50E <

4:Recal 1G0OE

Select 3 Store GDB (Graph Data Base) by pressing 3.

Store GDB will be pasted to the home screen. Now press the number 1.

P
StoreGOE 1 € |

Ooree | Now press ENTER and the screen will tell you it is

DONE.

16




Standard Normal Distribution

We are now ready to do problems dealing with graphing the standard normal
distribution. First we will need to know how to recall the window we stored as graph data
base 1 (GDB1). Press 2 nd DRAW and use the arrows to go to the STO menu. Select
4:Recall GDB and press ENTER. This pastes the Recall command to the home

screen. Now press the number 1 and then Pres R and the calculator tells you it
is DONE.

ORAW FOINTS Sy RecallGOE 1
1:5toreFic Done
ZikRecallPic /

S StoreG0B :

sHFecal 1G0E4 select 4-RecallGDB Type in 1 and press ENTER

Let say we want to know what proportion or percentage of the population in a standard
normal distribution that is between 1 and 2 standard deviations above the mean.
Another way this question could be asked is what is the probability that, if a member is

randomly selected from the population, that member will be between 1 and 2 standard
deviations above the mean?

We will do this problem finding the percentage or probability and also graphing the area
under the standard normal curve that represents this percentage or probability.

Press 2 nd DISTR and right arrow to the DRAW menu shown below.

ODISTR < ShadeMormll. 2
5H5ha eMormiq| Select

: Shade_tr 1 :ShadeNorW/
SEShadexz then type 1,2 For Press ENTER to see
43 Shadef( between 1 and 2 the graph below.

etandard Adaviatinne

This is the area under the standard normal curve that
represents .1359 or 13.59% of the population.

?g&-;i.iv?f!lﬂm?:z This the percentage or probability of the distribution

k between 1 and 2 standard deviations = .1359 or 13.56%
These are the 1 and 2 standard deviations between which the graph is drawn.

When we are finished go to 2 nd DRAW and select 1:ClrDraw to clear your graph.

17



Non-Standard Normal Distribution

We will now do some problems that deal with other populations which are normal
distributions with means and standard deviations other than 0 and 1 respectively. In
other words, non-standard normal distributions.

How do you deal with a non-standard normal distribution? Standardize it! You've heard
of standardized tests. How do you standardize? The Z score formula.

The non-standard score
The standardized \h(x — f)‘/
score or Z score > Z —

Sx < The standard deviation

The mean

Now we will do a typical non-standard normal deviation problem.

An educational testing corporation has designed a standard test of mechanical
aptitude. Scores on this test are normally distributed with a mean of 75 and a
standard deviation of 15.

If a subject is randomly selected and tested, find the probability that his score will
be between 75 and 100.

Go to the home screen by pressing 2 nd QUIT. Clear the screen by pressing CLEAR.

We will calculate the z scores for the two upper and lower bounds of 75 and 100 using

the z score formula. We will also store those 7z scores usina the STQOlMkev and the
green ALPHA key. This stores the z score uWTOEkey
This calculates the z B TE—75 1.1 5 This stores the z score as the letter A
score for the lower bound @| | using the ALPHA key and the green
of 75. c1AE-7FS50 -1 letter A.
1. v
This calculates the z score f q This stores the z score as the letter A
for the upper bound of 100, Z scores luest![r;? I;he ALPHA key and the green

This stores the z score using the STOkey

18



Now that the z scores have been calculated and stored as A and B, we will graph the

First press 2 nd DISTR and go to the DRAW menu. Select 1: eNorm( by pressing 1
¢
DISTEdI!]Ei].ﬂ.
eHormg 4|

Sha

: Shade_to
FiShadeker
4:Shadef

ShadeNorm is
now pasted to the

home screen
Lyo—vars15+H

5}
C1EE-7YS 7 15+EB
. BEEEEEEET
ShadeMHormiA

Enter A and B by using the ALPHA keys followed by A and B
|

Now press ENTER to see the graph below.

Here is the graph of the area
representing the probability

PR Here is the actual probability = .4522
Tom=i ur=1.66667 | OF 45.22%

Here are the Iowefé upper bound z scores.

Do not forget to clear the graph by pressing 2 nd DRAW and select 1;ClrGraph
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Now another problem which uses ShadeNorm and the Z score formula

The diameters of bolts produced by a certain machine are normally disbibubed with a mean of 0.30
inches and a standard deviation of 0.01 inches. What percentage of bolts will have adiame ter
greater than 0.32 inches?

First, since the question asks for the percentage of bolts with a diameter greater that
0.32 inches, we need to find the Z score for 0.32 in this normal distribution and save it
as A.(screen 1) Then use the ShadeNorm command to shade above this Z score value.

CH. 3Z2-B.380-8.81 |08, 32-8. 38 8.4
+A +A
2 2
| ShadeMormiH. 932
Note; This ShadeNorm command is used -
whenever you are asked for the portion AFe¢d=.0227c
above. i Talu=g K ur=1E99

The resulting graph should look like this. The area under the curve (.02275) is the
decimal equivalent of the percentage we are looking for. Hence, the answer is 2.275%

Problems which ask for the probability, percentage or potion of the population below a
particular value in a normal distribution are done in much the same manner. However
the ShadeNorm command will look like this

ShadeHorme 99 H

20



Percentiles in a Normal Distribution

The amount of rainfall in January in acertain city is normally disbibuted with a mean of 3 4inches
and a standard deviaion of 0.5inches. Find the value of the quartile 0.

This problem is a little tricky because you need to know that Q; is the 25" percentile. So,
we are really being asked to find the 25" percentile. The command is under the Dist
button. 3 : InvNorm( . The syntax for this command is to enter the percentile as a
decimal, the mean, the standard deviation then press ENTER.

ORAL 1AHormG . 25, 5. 4,
normal Fdf e H.5
hiormalodf o . S« BHE27V55125

This answer should be rounded up to one more decimal place than the data given in the
problem. So the answer should be 3.07 or the closest answer to it in a multiple-choice
type of question.
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The Central Limit Theorem

In problems dealing with samples of a certain size being taken randomly from a
population, think about the Central Limit Theorem. The major difference between a
Central Limit Theorem problem and problems we have just done is the recalculation of
the standard deviation for the Central Limit Theorem problems. Other than that the
problem can be handled in exactly the same manner as non-standard distribution
problems.

For example for the distribution problem that we were doing earlier, a Central Limit
Theorem variation would be as follows.

An educational testing corporation has designed a standard test of mechanical
aptitude. Scores on this test are normally distributed with a mean of 75 and a
standard deviation of 15.Eighty different subjects are randomly selected and tested.
Find the probability that this sample of 80 has a mean is below 71.

Again the key here is that a sample of 80 subjects are randomly selected. So first we
will recalculate the new standard deviation for this distribution remembering that the
original distributions standard deviation was = 15.

This uses the formula for calculating the

15T 2@+ ]
1.67FHSA9E3 S

new standard deviation, S- — —— stores
’ X
AN

in using the STObutton and the ALPHA
button followed by the green letter S

The actual value of the standard deviation that will be used in this Central Limit
Theorem problem and which is stored as S.

Now we proceed with the problem by calculating the z score for the score of 71 using
this newly calculated standard deviation (S) and storing the resulting z score as A.

15T C3R*5
1.67

{71-750 SR
-2 IB5139176
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Finally we go to the 2 nd DISTR button and then to the DRAW menu and select
1:ShadeNorm( as before, thus pasting it to the home screen.

15T 2R 1+5

1.&77E2E983
A R e o

2. 385139178
ﬁhadeHDPmi'E99=H

As before, since this is a problem asking for the probability that a score will be below a
particular number (71), we use negative infinity in the form —E99. Press ENTER.

Area=00HE:E
Tow=-1E99  Jup=-z.zH51

Here is the screen giving the probability of .0085 or .85% along with the graph.
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Problems;

In one region, the September energy consumption levels for single-family homes are
found to be normally distributed with a mean of 1050 kwh and a standard deviation of
218 kwh.

1. For a randomly selected home, find the probability that the September energy
consumption level is between 1050 kwh and 1250 kwh.

* 2. Forarandomly selected home, find the probability that the September energy
consumption level is below 1200 kwh.

» 3. For a randomly selected home, find the probability that the September energy
consumption level is between 1100 kwh and 1225 kwh.

* 4. For arandomly selected home, find the probability that he September energy
consumption level is above 1175 kwh.

* 5. For arandomly selected home, find the probability that the September energy
consumption level is between 1000 kwh and 1200 kwh.

» 6. Find the 45th percentile.

« 7. If 50 different homes are randomly selected, find the probability that their mean
energy consumption level for September is greater than 1075 kwh.

» 8. The mean serum cholesterol of a large population of overweight adults is 220
milligrams per deciliter (mg/ dl), and the standard deviation is 16.3 mg/dl. If a sample
of 30 adults is selected, find the probability that the mean will be between 220 and
222 mg/dl.

9.

Toby’s Trucking Company determined that on an annual basis, the distance traveled
per truck is normally distributed with a mean of 50.0 thousand miles and a standard
deviation of 12.0 thousand miles.

(a) How many of the 1,000 trucks in the fleet are expected to travel between 30.0

and 60.0 thousand miles in the year?
(b) How many miles will be traveled by at least 80% of the trucks?

24



10.
A set of final examination grades in an introductory statistics course was found to be
normally distributed with a mean of 73 and a standard deviation of 8.

(a)What is the probability of getting a grade no higher than 91 on this exam?
(b)What is the final exam grade if only 5% of the students taking the test scored higher?

(c)If the professor “curves” (gives A’s to the top 10% of the class regardless of the
score), are you better off with a grade of 81 on this exam or a grade of 68 on a different
exam where the mean is 62 and the standard deviation is 3?

Show statistically and explain.

11.
Wages for workers in a particular industry average $11 .90 per hour and the standard
deviation is $0.40. If the wages are assumed to be normally distributed:

(a) What percentage of workers receive wages between $12.20 and $13.107?
(b) What percentage of workers receive wages less than $11.00?

(c) What percentage of workers receive wages more than $12.95?

(d) What must the wage be if only 10% of all workers in this industry earn more?
(e) What must the wage be if 25% of all workers in this industry earn less?

25



Answer Key
1

51@5@—1@5@}x215+

&)
élESE—lEEE}HEIE+

174311927
ShadeHormiH. B2

AFed=.zz0kyz

Tala=1) lup=9174%1

ﬁ%r‘ﬂrﬂaw
sLiney

3
4
o
6
[

FOIMTS 5TO

Horizont.al
Vertical
Tan3ent.t
OrawF
JShadet

2

ﬁlEEE—lEEE}HEIE+

. E2EET 33945
ﬁhadeHDFmi'E99=H

AFed=.rEyz87

Tow=-1E99  Jup=.6HEN? =

3

51198—1959}f218+

 22FIAYPIEE
élEEE—lESE}HEIE+

« SH2 VS22
ShadeHormcH.EXR

Areqa=188z:7
To= 229250 lup= B0EPEE

4

ﬁll?ﬁ—lEEE}HEIE+

. o7 o34 4954
ﬁhadeHDPmiHaEEE}

Area=.zHz1H9
T = 57 338Y Jup=1E88

5

ﬁlﬁ@ﬁ—lEEE}HEIE+

~. 229307 PR
élEEE—lESE}HEIE+

. E2EH 733945
ShadeHormcH.EXR

AFed=.z4E001
To=- 22926 lup=.6BE07

26



ORAL
s rormaledi o
2inormalcdf
1R Mo
s tEdf
S todfe
BiXepdfy
rl¥ecdfe

1asHorms . 45, 1HSH
218

2
1822, 6B2828

1823
1823

7.

218750335
S0, 82985555
C1A7YS-1858)-5+H
L 21E982272
ShadeHormiH. 395

Area=.z0B711
Tow= 1090 JupF=1E88

16, 30030235

2. 72339229
C2Z2E-2280-5+H 5
C222-22A2-5+B

eveeszziral
ShadeHormiA-E2R L

Tona=n luF=.7eNkE:

9.a

CIE-SEY-12+H

o 1= =1=1=1=1=1=Td
CEE-SEY~12+B

« B33 333333
ShadeHormiH. B2

Ared=.748HE1
Tow=-1.6667 lUF=B33332

- P99+ ] BEA 5

fg=1o

49,9

oA

9.b.

1nVHorme . 28 58, 1
2

39. 90883432
29961
29981

27



10.a.

1AvHorm . 35, 738
25, 15882941
=1

10.b.

C1-F3as84A
Z2e20
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THE CENTRAL LIMIT THEOREM

1.

For a certain large group of individuals, the mean hemoglobin level in the blood is 21.0
grams per milliliter (g/ml). The standard deviation is 2 g/ml. If a sample of 25 individuals
is selected, find the probability that the sample mean will be greater than 21.3 g/ml.

2.

The mean weight of 18-year-old females is 126 pounds, and the standard deviation is
15.7. If a sample of 25 females is selected, find the probability that the mean of the
sample will be greater than 128.3 pounds.

3.

The mean grade point average of the engineering majors at a large university is 3.23,
with a standard deviation of 0.72. In a class of 48 students, find the probability that the
mean grade point average of the 48 students is less than 3.15.

4.

The mean of the number of ounces of coffee a vending machine dispenses is 10. The
standard deviation is 0.1. If a sample of 10 cups is selected, find the probability that the
mean of the sample will be less than 9.93 ounces.

5.
Assume that the mean systolic blood pressure of normal adults is 120 millimeters of
mercury (mmHg), and the standard deviation is 5.6.

a. If an individual is selected, find the probability that the individual’s pressure will be
between 120 and 121.8 mmHg.

b. If a sample of 30 adults is randomly selected, find the probability that the sample
mean will be between 120 and 121.8 mmHg.

c. Why is the answer to part a so much smaller than the answer to part b?

6.
At a large university, the mean age of graduate students who are majoring in
psychology is 32.6 years, and the standard deviation is 3 years.

a. If an individual from the department is randomly selected, find the probability that the
individual's age will be between 31.0 and 33.2 years.

b. If a random sample of 15 individuals is selected, find the probability that the mean
age of the students in the sample will be between 31.0 years and 33.2 years.

7.

The average breaking strength of a certain brand of steel cable is 2000 pounds, with a
standard deviation of 100 pounds. A sample of 20 cables is selected and tested. Find
the sample mean that will cut off the upper 95% of all of the samples of size 20 taken
from the population.
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c. Because the standard deviation (variation) of the sample of 30 is so much smaller
(central limit theorem), the area or percentage of the population of sample means in the
same interval is much greater.
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Confidence Intervals

Pressing the STAT key and using the right arrow to go to the TESTS menu starts the
calculation of confidence intervals. Then use the down arrow to scroll down to the group
of different confidence interval tests.

EDIT CALC pi==yE= EDIT CHLLC |

:$ ¥E§t :$%HEEEE§1 -€——| Numbers 7 to B are
Tr2-CamFeTest. S9:2=Sampzint.. | aloftheinterval
41 Z2=-SampTTest.... Az Z=SamrTInt... Tests used in this
S:1-ProriTest.. A: 1-Prorslnt. course.
&2 2—ProrZTest.. E:Z-PropZlnt. 4
P2 Interwal.. ClXxe=Tast..

We will start with numbers 7:Z Interval, 8:T Interval and A:1-PropZint.
(The remaining intervals will be covered in later chapters.)

Estimating a Population Mean

We will start by doing a problem that demonstrates 7:Z Interval. A sociologist develops
a test to measure attitudes about public transportation, and 47 randomly selected
subjects are given the test. Their mean is 76.2 and their standard deviation is 21.4.
Construct the 95% confidence interval for the mean score of all such subjects.

Why is this a problem involving a Z Interval? Because the size of the sample is >30.

Zlnterual

InFL: Dg&ﬂ_____‘

= %E- — Notice that if n>30, then 5 = s for the sample.

e

ey

E_ITEUTI’E_.E'S. Input the remainder of the
alculate summary statistic, go to

<\\\Calculate and press ENTER

Zlnterus
EEEE%E =P 315*\\This is the estimation interval. The
r.|=4?' center of the interval is 76.2. The

ends of the interval are 70.082 and
82.318.

The Margin of Error is calculated by subtracting 82.318 - 76.2 = 6.118 or by subtracting
7602 — 70.082 = 6.118.

Either way the Margin of Error is 6.118. The interval could be written as 76.2 * 6.118.
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Now we will do a problem that uses 8:T Interval.

EDOIT CAHLC
rr2lnterwal..
TInterwal..
2=SamrZInt..
2=SamrTInt..
1-Prorslnt..
2-ProrZInt..
Xe=Test..

Twenty cars were randomly selected and weighed. This sample has a mean of 3650
pounds and a standard deviation of 420 pounds. Construct the 99% confidence interval

for the population’s mean.

Notice that this problem also asks for a confidence interval for the population mean, but

that the size of the sample is <30, namely twenty cars.
We will input the above summary statistics into the T Interval screen as shown below.

TInterwval

Inet:Data ;@

 S50H ——| This screen gives the estimation interval for the
EEE‘ 4 population’s mean from this sample of 20 cars.
=
C

ll}::
=)

we] 99
late

"
S
Fi
I
Ca

wal
S 3918.7

The Margin of Error is calculated by subtracting 3918.7-3650=268.7 or by subtracting
3381.3-3650=268.7. The interval could also be written as 3650+268.7
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Estimating a Population Proportion or Percentage

Next we will consider estimation of a population proportion or percentage. This
something you see every time there is an election and the exit polls sampling is used to

predict the winning candidate or proposition.

A survey of 300 union members in New York State reveals that 37.3% favor the
Republican candidate for governor. Construct the 98% confidence interval for the true
population proportion of all New York State union members who favor the Republican

candidate.

EOIT CALC
FreZIntervwal..

gillnterval.. Because this is a problem of estimating

A Z2=-SamrZlnt.. :
a proportion (or percentage) for one

HiZ-5 TIint..
1—F'EE§EIHL___ 4// population we use A: 1-1PropZint...

s 2=ProrfInt..
ClyxE-Test..

Notice that we are not told how many for the 300 union members favor the Republican
candidate, but instead that 37.3% of the 300 favor the Republican candidate for
governor. This information will be input into the calculator as follows

Since you only know the percent of workers who support the candidate we input the
number as 300 times the percent (in decimal form).

1-ProrZInt 1-ProrZlnt 1-Pror2Int
wE SEE*, 37 ’,x=11 . 11120
hii 3EE 1 e SEE 1 ZEE
C-Leusl:og C-Lewel:og | c-[evel:om
Calculate Calculate Calculate
When you move the Since 111.9 is not a whole number (person) we
cursor the x: changes go to the next number namely 112 and input
to this value.x:111.9 that value for x:112. This rounding up not off. [~

Note: In problem where we were given the number of workers who support the
candidate this process is unnecessary. Just put in the number as x:

Now go to Calculate and press ENTER.

1-ProrZInt. Here is the confidence interval estimate for the population
- b percentage (or proportion) who favor the candidate.

P=. I 33333333
n=2HH

The Margin of Error in this estimate is .4383 - .3733=._065 or .3733-. 3083=._065
35



In terms of % the interval could be reported as 37.33%6.5%

Usually the way this sort of thing is reported in the new media is to say that the
candidate is supported by 37.33% of the workers and then somewhere in fine print to
tell you that the study carries a margin of error of 6.5%. Look for this when you see

projection of the next election returns.
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Calculation of Sample Size

When planning a study or project involving estimating a population mean or a
population proportion it is a good idea to know in advance how big your study has to be
to fulfill certain statistical guidelines. How confident do you want to be in your result?
95%, 98%, 99%, 99.99%? And how large a margin of error are you willing to accept?

These considerations are especially valid for graduate students planning original
research projects and dissertations or for professionals planning or critically reviewing a
study. Was the study large enough to be statistically valid?

There are basically two formulas used to determine the same size necessary. One
formula is for determining the size necessary to estimate a population mean. The other
formula is for determining the size necessary to estimate a population proportion or
percentage.

| will first give you these two formulas and the show how the calculator can be used to

work the formulas through to the correct answer.
The formula above is used for determining the number necessary for a population mean

n. = ,
H E

given certain criteria.

no = 2 4% 0.25

p

The formula above is used for determining the number necessary for a population
proportion or percentage given certain criteria.

Next we will do two problem, one each using these formulas.
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We want to estimate the mean energy consumption level for a home in one region. We
want to be 90% confident that our sample mean is within 25 kwh of the true population
mean, and past data strongly suggest that the population standard deviation is 137 kwh.
How large must our sample be?

Notice that this asks the question... How large must our sample be? or How many must
be sampled?

In this particular problem we want to estimate the population mean.
So we will use the first of or two formulas. Namely...

The/next part of the formula we will calculate is

Za/z

This comes from the part of the problem stating we want to be 90% confident. The way
it works is a = 100% - 90% = 10%. So that a/2 = 5% = .05. We now use the calculator
to figure the rest.

Press 2 nd DISTR and see the following screen.

ORAL
s rormaledfy
Zinormal ot
1M aorme
s LEdfr
S:todfe
B:KEpOfL
FlEEcdfy

Select 3: invNorm( and press ENTER. The following screen appears.

1hvHormCl Modify this by adding .05) 1hvHorme . BS0 2
and then using the STO 5 1. 6445833620
button followed by ALPHA

and the green letter Z.
Press ENTER and the
value you store will be

used as Z,, .
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Now we will actually do the calculation of

mean, and past data strongly suggest that the populati 37 kwh.

How large must our sample be?

okl ap 2o
21, 24855204

This is the stored
Z that we just did

th i
gggee previous Press ENTER and the answer of 81.24855204 appears.
' However since we are interested in the number to be
included in our survey we must round up to 82.

—

So the answer to the problem is 82.
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The next problem involves estimating the population proportion or percentage.

n = 24*%0.25

p
Here is the problem.

We want to estimate, with a maximum error of 3%, the true proportion of adult
Americans who are opposed to nuclear power, and we want 95% confidence in our
results. How many people should we survey?

Here we use the calculator to determine z,, in the same way we did in the previous
problem. Since we want to be 95% confident, a = 5% so that /2 = 2.5% = .025.
Now press 2 nd DISTR as in the last problem. Select 3;invNorm

ORAL

2=HDFME%P3FE
! hormalc

1huHDFmﬂ‘/////

s LEdf(

Sitcdfe

R e [

FlRecdf

And modify the screen as below
1nVHorme B25 032

-1. 959953956‘\ This is the value of Z 4

which will be used in
the formula.

We will now calculate the answer n as follows

Here is the answer that we must again round
g = e up since we are interested in the number of
1RES 106 7. 07 1896 people. So, the answer to the problem is

1 AIEE | 1068.

The answer is 1068.
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Statistics Practice Midterm #2

For the following problems, show all work and draw all distributions for full credit.

1.

A physical fithess researcher devises a test of strength and finds that the results are
normally distributed with a mean of 110.0 pounds and a standard deviation of 10.4
pounds.

(a) If a subject is randomly selected and measured, find the probability of a score
between 110.0 pounds and125.0 pounds. a.

(b) If a subject is randomly selected and measured, find the probability of a score
between 90.0 pounds and115.0 pounds. b.

(c) If a subjectis randomly selected and measured, find the probability of a score
below 95.0 pounds. C.

(d) If a subject is randomly selected and measured, find the probability of a score
greater than 85.0 pounds. d.

(e) If a subject is randomly selected and measured, find the probability of a score
between 80.0 pounds and100.0 pounds.e.

() Find the 20th percentile. f.

(g) Sixty different subjects are randomly selected and tested. Find the probability that
their mean is below 108.0 pounds.
g.

2.
The Consumer Protection Corporation wants to estimate the proportion of Chevrolet
Corvettes that have crashed. In order to obtain a sample proportion that is in error by no
more than 0.04 (with 98% confidence), how many cars must be sampled?
3.
Of 346 vending machines tested, 12 are found to be defective. Construct the 98%
confidence interval for the proportion of defective vending machines.
4.
A botanist measures the heights of 24 seedlings and obtains a mean and standard
deviation of 41.6 cm and 4.8 cm, respectively. Construct the 98% confidence interval for
the population mean.
5.
A study of the career paths of hotel general managers sent questionnaires to a simple
random sample of 160 hotels belonging to major US chains. There were 114 responses.
The average time the 114 managers had spent with their current company was 11.78
years with a standard deviation of 3.2 years. Give the 99% confidence interval for the
mean number of years general managers of major-chain hotels have spent with their
current company
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6.

In order to determine rates, a motel manager wishes to find the 90% confidence interval
of the mean rate that competing motels charge. He wishes to be accurate within $2.00.

If the standard deviation of the rates is $10.00, how large a sample must he selected to
get the desired information?

7. A study of 40 English composition professors showed that they spent, on average,
12.6 minutes correcting a student’s term paper.

a. Find the 90% confidence interval of the mean time for all composition papers when o
= 2.5 minutes.

b. If a professor stated that he spent, on average, 30 minutes correcting a term paper,
what would be your reaction?

8.

A recent study of 25 students showed that they spent an average of $18.53 for gasoline
per week. The standard deviation of the sample was $3.00. Find the 95% confidence
interval of the true mean of the population.
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Answer key for Statistics Mid-term #2

1.
a.

c118-1183-18. 4+A

5]
C125-1183-18. 4+E

ﬁhadeHDFmi'E99=H

1.442387632
ShadeHormiA-E2R AFea=.YZE30OT
Tog=0 lurF=1.442=1
b.
(9E-11d2-18,.4+H
-1.923878925
(115-116%~1@, 4B
I 1o Iy A b o
ShadeformiA: B3
AFea=.65742E
Tow==1.9221 lurF=.480789
C.
(95-116d2-18.4+H
-1. 442387532

Ared=.074608
Tow=-1E99  Jup=-1.442%

d.

(25-118>-18. 4+A
2. 4835845154
ShadeHormiH. 395

Areq=.801HBH
Tow=-2. 4020 lurF=1E88

e.
C2A-118>-13. 4+A
2. 884515385
ClaE-118>-18, 4B
515384515
5hadeHDPmiH=B}l
Area=. 166181
Tow=-z.BEY4E lup=-9615Y
f.
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1 Horme . 23, 114,
18.4%
181, 2471392

162
182

g.

18, 4T CEEI+S
1. 342634227
C1AE-1182-5+H
-1.43966053979
ShadeMormd —e99.H

Ared=.06H164

To=-1E99  Jur=-1.4895

2

1rHorme . [l 342
2. 326347V EYY
o< Bd gk, 25
245, 6A235687 1
Sd5
S5

3.

1-ProrsInt 1-ProrsflInt
wilz O I B P L
AHEL 1S F=. A34 528203689
C=Leuwal:33 n=345
Calculate

4.

TInterwual TInterwsal
InFrLiData EAERER( | €39, 151.44.843)
wadl, w=d1 .65
Sxid. 8 Sw=d .8
s 2d n=2d4
C=Leuwal:33
Calculate
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Yet Another Practice Midterm

1.

A study of 40 bowlers showed that their average score was 186. The standard deviation

of theJ)opuIation is 6.

a. Find the 95% confidence of the mean score for all bowlers.

b. Find the 95% confidence interval of the mean score if a sample of 100 bowlers is
used instead of a sample of 40.

c. Which interval is smaller? Explain why.

2.

An insurance company is trying to estimate the average number of sick days that full-
time food service workers use per year. A pilot study found the standard deviation to be
2.5 days. How large of a sample must be selected if the company wants to he 95% sure
of getting an interval that contains the true mean with a maximum error of 1 day?

3.

A medical researcher wishes to determine the percentage of females under 20 years of
age who take vitamins. He wishes to be 99% confident that the estimate is within 2
percentage points of the true proportion. How large should the sample size be? A recent
study of 180 females who took vitamins showed that 25% were under 20 years of age.

4.

The mean score on a dexterity test for 12-year-olds is 30. The standard deviation is 5. If
a psychologist administers the test to a class of 22 students, find the probability that the
mean of the sample will be between 27 and 31.

5.

A statistical analysis of 1,000 long-distance telephone calls made from the
headquarters of Johnson & Shurgot Corporation indicates that the length of these
calls is normally distributed with a mean of 240 seconds and a o of 40

seconds.

(a)What percentage of these calls lasted less than 180 seconds?

(b)What is the probability that a particular call lasted between 180 and 300
seconds?

(c)How many calls lasted less than 180 seconds or more than 300 seconds?
(d)What percentage of the calls lasted between 110 and 180 seconds?
(e)What is the length of a particular call if only 1% of all calls are longer?
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Zlnteryval Zlnteryal
InFt:Data EELE 5184 14 187,862
= ®=125
i R=1 =) n=4H
s d4E
C—-Lewe]lil5
Calculate

[ |

1b.

Zlnteryval Zlnteryval
InFt:Data EELE cled.282.187.182
= x=125
=1 186 n=184
ne: 18ENR
C—-Lewelil5
Calculate .

1c.
Increasing the sample size results in a decrease in the margin of error.

2.
1.868-,95 invHorme . B250 37
. 05 -1. 959963925
Anz-2 (Z*2. 57108
_ . B25 24. 86091 1756
1AvHorm BZ25 02 23
-1. 9599639285 25

3a.

1.H80—-,933 1AvsHorme . B

. A1 2, G PS5

Anz-2 DI & e I

_ . HAS 4145,
1A Horm  BAS )+ 2 4147

2. avVaE293a3 4147
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R R

1. HEEERE5E2
27 —382-5+H

~2. 58142494356
L 31-382-5+B

. F32AS3152
ShadeHormcH.EXR

Area= HEZHEE
Tow= -2 142 lup=9zH08%

Ha.
ilEE—E4E}H4Ef? -
ShadeMormt ~g95, A

AF¢d=.066HN7
Tog=-1E99  Jup=-1.%

5b.

ilEE—E4E}f4EfT -
iSEE—E4E}f4E+?'5
ShadeMormtH: B3R

Ared=.BEbzHE
Ta=-1.K lur=1.%

5c. 5d.
1-.38664 C118-248 3 -468+H
. 1336 ~5e 23
- 133641 E6EA ¢ 180-248 ) -46+E
133.6 -

1.5
134 ShadeHormcH.EXR
. 134

AFed=.0BEE:
Ta=-% 2k ur=-1.t

5e.

1 Horm . 99, 244,
468

Sa5. 0539151

S5d
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Chapters 7 & 8

Hypothesis Testing (One Population)

Claims are continually being made by all sorts of people. Politicians, product
manufacturers, scientists, lawyers and just every day people make claims involving a
large variety of subjects. Testing these claims to see if they are to be supported or not is
what is known in statistics as hypothesis testing.

To see the screen that contains these different tests press STAT and go to the TESTS
menu. The first six items are all the statistical tests we will use in the course.

EOIT_CALC ===
FE—TESL.. <«
T-Test.. -

A—SamFeTest. The firstitems 1 - 6
P=CamETTest. are hypothesis tests.
1
2
i

-FProrsTest..
-FrorsTest..
Interwval..

Now we will do a typical hypothesis (claim) testing problem.

The Chandler Department Store accepts only its own credit card. Among 36 randomly
selected cardholders, it was found that the mean amount owed was $175.37, while the
standard deviation was $84.77. Use a 0.05 level of significance to test the claim that the
mean amount charged by all customers is greater than $150.00.

The first 2 steps are to write the claim in symholic form, then it's opposite.

Label the
Claim: g>150 H; —null(w/=) &
Opposite: p <150 H01><‘alternative

hypothesis

Since we are testing a claim about a mean with a sample in which n =36 ( 30) we will
select 1. Z—Test...

Press ENTER
The next page shows the Z — Test screen with the correct inputs from the problem.
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“IhEtiData EIEE
nEtsData
: 156

The direction of this
symbol is always the
same as the symbol in

—Hs, the alternative
| hypothesis

gi2d. 77
E:%ES.S?

Fis

BEFERD < IAD A
Calculate Uraw

The Chandler Department Store accepts only its own credit card. Among 36 randomly
selected cardholders, it was found that the mean amount owed was $175.37, while the
standard deviation was $84.77. Use a 0.05 level of significance to test the claim that
the mean amount charged by all customers is greater than $150.00.

See that you understand how the other values get filled in on the above screen. Then

go to Calculate and press ENTER.

Z—Test
rx156
z=1.795682435

The critical piece of information here is the
p-value (p=.0327).

=. BIEZ7E4E37 o
%ES.S?

P
*
o

Since p < a (.0327 < .05) we reject (fail to support) the null hypothesis.

Therefore we support the claim that the average amount spent by all customers is

greater than $ 150.
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We will now do a problem that uses 2: T — Test under the STAT TESTS menu

EOIT CALC pI==E=
1: 2-Test...
T-Test..

P 2-SamrsTest...
2=-SamrTTest..
1-ProriTest..
s 2—-FrordTest...
¢21nterualm

A test of sobriety involves measuring of the subject's motor skills. Twenty (20) randomly
selected sober subjects take the test and produce a mean of 41.0 with a standard
deviation of 3.7. At the 0.01 level of significance, test the claim that the mean for this
test is equal to 35.0.

'“-Jl:l"-l'_ﬂ-lh

Again we symbolically state the claim, it's opposite, then label the null and alternative
hypothesis.

Claim: M =35 Ho (null hypothesis)
Opposite . u#35 H; (alternative hypothesis)

Now select 2: T —
Set up the screen as
in the problem.

est under the STAT TESTS menu and press ENTER
en below. Verify that you know where these numbers come from

T-Test
Inp% Oat.a EHELE

K0

The direction of this
symbol is always the
same as the symbol

Elﬁl

E:{EE / in H,, the alternative
u:%ﬂm LN TN

Ca

Ulate Oraw

Go to Calculate and press ENTER. You will see the next screen

et
%=? 2521123549 The critical piece of information here is again the
F=6,. 9743223 74 P — value (p=6.97E-7). This really means 6.97 x 107
x=41 or approximately .0000007.
=R T
n=2H

|

So since p < a (.0000007 < .01), we therefor reject (fail to support) the null hypothesis.
Therefore, we reject the claim that the mean for this test is 35.
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The last hypothesis test we will do involving one population is testing a claim about a
population proportion (or percentage).

A supplier of computer disks claims that no more than 1% of the disks are defective. In
a random sample of 600 disks, it is found that 3% are defective, but the supplier claims
that this is only a sample fluctuation. At the 0.01 level of significance, test the supplier's
claim that no more than 1% are defective.

Again we symbolically state the claim, it's opposite, then label the null and alternative
hypothesis.

Claim: p<.01 Ho (null hypothesis)
Opposite p>.01  Hy (alternative hypothesis)

T I:FI%E TES TS
Test..
SamrsTest..

I
2
T
2

ED
1:
o
EH
S H

For this problem we will use 5: 1 — PropZTest 77— %:EEQEE¥E§%

from the STAT TESTS menu as shown here. P —Prop2Test.
2 Interwal..,

Press ENTER and screen below appears. Fill it in as shown. Verify that you understand
where the different numbers come from in the problem.

1-ProrsTest
Fo:.H1

=i eEE+, A3
aHL=15]5)

FIrOFFFD < F0
Calculate Ora

number of defective disks, but that 3% were found

> Notice that in this problem we are not told the

1-FPropzTest. to be defective. Hence the number is 600 x .03.
FOI. M When you move the cursor the calculator figures
#i1lg out what this multiplication problem equals.

i GEl NOTE: This has to be a whole number like 18.

FroFrEro <F0 ER
Calculate Draw

Press ENTER and the following screen should appear.

1-ProrZTest ) ) ) —
FroF+. 41 The important piece of information is p = 4.25E-7
z=d4, 323659633 which means p = .000000425. So since p < a
E:‘_‘,-E%EEEEEE -7 (.000000425 < .01), we reject the null hypothesis and
H=E5EE therefore reject the supplier’s claim
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Chapter 6

Hypothesis Testing and

Confidence Intervals (Two Populations)

In testing claims made about two different populations we will use the following items
from the STAT TESTS menu

E

3:2-Samp Z T % %FE%"'

1 2-Samp est. —lest...
4:2-Samp T Test.._\\‘ 2=SamrZTest..
““*b»EE—SamPTTEEtm
6:2~ Prop Z Test.=———pi2: 5L ODSTE2E™
T2 Interwal..

DIT _CALC ==y

First we will do problem which uses 3: 2 — Samp Z Test...

Two types of flares are tested for their burning times (in minutes) and sample
results are given at the right. Use a 0.05 significance level to test the claim that the
two brands have equal means.

Brand X Brand Y

n=35 n=40

x =194 x=15.1

S=14 s=0.8

Again we symbolically state the claim, it's opposite, then label the null and alternative
hypothesis.

Claim:  ps=p.2 Ho (null hypothesis)
Opposite p.1 Z 4.2 Hy (alternative hypothesis)

Because sample sizes are both > 30 we use 3: 2 — Samp Z Test... from the STAT
TESTS menu and enter the information as indicated in the next screen below.

E—ngPETest

Tg%; 151 Note: In Z Tests the standard deviations of the samples (s)
E% . %g . | can be used for the standard deviations of the populations (o).
fils
#esloal
hZs 468

Jp ] SETTE Jp2 Hpl
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Go to Calculate and press ENTER. The following screen should appear.

2-SamrZTest
z
215384

Mk

The important piece of information is p = 9E-58

21504

inamnio—+
L | |5||I|
a0

“—
T A o
== | || =
Lo b=t p—am

(M) [y LN L

which means p is very small compared to a = .05.
So since p < a we reject the null hypothesis and
therefore reject the claim that the two populations
have equal means.

Next we will answer a related question. What is the 95% confidence interval for the
difference between the means of the two populations.

To answer this we go to the STAT TESTS menu and select 9: 2 — Samp Z Int...

IT CALL
—SamrFTTest..
-FProrsTest..
-FrorsTest..
Interwval..
Interwval..
—SamrZInt...
—SamrT Int...

EN EN EN EN _:|.D

%Eﬂ‘dﬂ"-f_ﬂ-ﬁ-m

=+

Notice that all of the information you input into the screen
for 3: 2 — Samp Z Test... is automatically transferred to
this screen. You only need to fill in the C — Level: 95

(Ll Ll B (] o E | | 0 ]

N EN EN EN NN ll|1|

2t 4l
ool enuelios 4 |

Go to Calculate and press ENTER.

2=Samr2Int

rrdl.4,.282592
3.4
Sal
=
5

== o=
o Lof i

‘\ This is the 95% Confidence Interval for the
difference in the two populations means.

To express this confidence

interval using Margin of Error notation;

1. Find the ‘center’ of the interval by averaging the ends (3.7741+4.8259)/2 = 4.3
2. Subtract the ‘center’ or average from the larger end 4.8259 — 4.3 = .5259
3. The interval can now be written as the ‘center’ £ Margin of Error or 4.3 £ .5259




We will now do a problem similar to the last, but with the major difference that the size
of one (or both) of the samples from the two populations we are comparing are less
than of equal to 30 (n = 30).

A statistics student believes that women executives are paid less for the same jobs
done by male executives. The student interviews 26 women and finds that their sample
mean is $ 87,736 with a standard deviation of $ 2,645. A sample of 30 males
interviewed resulted in a sample mean of $ 92,254 and a standard deviation of $ 3,003.
At a .02 level of significance is the students hypothesis correct?

In this problem population 1 will be the female executives and population 2 will be the
male executives. It is important to make this assignment for these kinds of problems.

Claim: M1<M.2 H, (alternative hypothesis)
Opposite Moo M2 Ho (null hypothesis)

We again go to the STAT TESTS menu and this time select 4: 2 — Samp T Test...

EQOIT CALC =g
1: 2-Test...
Z2iT-Test..
Sr2=SanmrsTest.. 4
sH-SamrTTest...

s 1-ProrfTest...
B Z2—-FProrfTest...
P2 Interwal..

Press ENTER and input the following summary statistics into the screens you see as
you scroll down.

E—Sam?TTest E—SagPTTest
lT?E%gEEa Stats These are the two TST!:?EEAS.
Swl: pEds screens you see w01 G2754
mls2s when you scroll Cw2 ! TAARS
& ti%Ea3 o Niine pEE suz
i (IR 18
L2 AH «LF'-:--:-le-:I:%

This question Pooled: No Yes is a new. It requires us determining whether the two
populations have equal standard deviations. To find that out we need to go to STAT
TESTS menu and select D: 2 — Samp F Test...

EDOIT CHLLC
BT2—-SamFTIAt...
H: 1-Prorllnt..
B: 2-ProrlInt..
CiXe—Test..
—SamrPTest..
1nkEegTTest...
HOVACL

2
H,
2
L
Fl
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When you do you should see the following screen. Notice that all the summary statistics
you input into 4: 2 — Samp T Test... has been automatically transferred to this new

screen D: 2-Samp F Test.

2=SamrFrfTest

Sl 2edS

nl:ZE

Sxdl 3EEA3

hZs 368

als S SERTs B
Calculate Oraw

InFt:Data SELE

We are actually conducting a separate hypothesis test in
which; o1=02 Ho (null hypothesis)

o1 %02 H, (alternative hypothesis)

Notice the selection of the # symbol from the alternative
hypothesis.

Go to Calculate and press ENTER. You will have to wait a little while the calculator does
its thing and then you should see the following screen.

2=SamrFTest
T1FTz
F=.77Sr83rGra
F=. 9226550751
Sx1=2645
Sxz=3HA3

L1 =26

The important piece of information here is p = .523.
Thus, p >a so we support the null hypothesis that
the standard deviations are equal. This means we
POOL YES.

Now we return to the STAT TESTS menu and select 4: 2 —Samp T Test...

2=-SamrTTest
Tl 26
R T |
Sx2i IEEE
ne s 368

plsRp2 el LN
Fooled: Ho
Calculate Uraw

2=SamrTTest

i<z
t=-5.931280915
F=1.08990261 -7
df =544

HASET TS
#xz=92254

Once you have determined from the 2-SampFTest
that you will or will not Pool, continue with the
remainder of the 2 — SampTTest by going to
Calculate and pressing ENTER>

The important piece of information is p = 1x 10 = so
that p < a .So we reject the null hypothesis and
support the claim that women executives make less
than male executives.

Note: This problem is probably one of the most difficult types of hypothesis testing
problems you will encounter. So, if you can follow and eventually do this one, then you

are doing well.
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As an extension of the last problem we will consider the following. How much different
are the female and male executive’s salaries?

Construct a 98%Confidence Interval for the difference in the salaries of female and

male executives

Go to STAT TESTS and scroll down to 0: 2 — SampTInt...

EDIT_CHLC II?E
E'TE_SE'F'F'EI”tx/ You will notice that all of the information you have
. %:EEEEE%HLI been putting into the calculator has again been
EF S—Prorzlnt.. automatically transferred to these new screens. It is
Cixz—Test. a good idea to check it anyway. You will have to
O 2=SamrfTest... input the C — Level 98 for this problem
ElLinkReaTTest...
EESEEPEIEt $_?EEETIHL
nrt:Data SENE Fl=
#1877 36 wes 3220d
Swxli 245 Swdi IAEE
nl:ze nZs 58
w2 92254 C-Lewel:9s
was ZEAS Fooled:iHo REE
A2 IH Calculate

Go to Calculate and press ENTER. You will have to wait a little bit, then you should see.

the following screen.

2=SamrTInt
L -EEGS, 29910

Il 1l ~0oacn

=54
1=27
z="32
o
WE =0

—
Ay e |
=

The above interval shows that women executives make between $ 6045 and $ 2991
less than male executives. The two negative signs mean population 1 was less than
population 2. To write this using Margin of Error notation;

E T S = e

4318
CEEGS+239] 22
4318
EE45-4318
. 1327

The middle of the interval can be determined in
either of the two methods shown.

The Margin of Error is determined by subtraction of
the middle of the interval from either “end”).

The answer; $ 4518 O0$ 1527
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We will next do a problem that tests a claim made involving proportion (or percentage)
of two populations.

A radio station manager conducts an audience survey and finds that among 275 men
surveyed, 18 were listeners while there were 31 listeners among the 325 women
surveyed. Atthe 0.05 level of significance, test the claim that the proportions of male
and female listeners are the same.

Again we symbolically state the claim, it's opposite, then label the null and alternative
hypothesis.

Claim:  py=p2 Ho (null hypothesis)
Opposite p1 #p2.  Hy (alternative hypothesis)

Go to STAT TESTS menu and select 6: 2-Prop Z Test

ED%T I:FI%C TES TS

T-Test...
%—SENPETEEtm
1

|
—
im
i

—SamrTTest..
-FProrsTest.
2=ProriTest..

Zlnterual..

The next screen should appear and you should fill it in as shown.

NP APl

2-ProrlTest

w1 lE

nl:275

|

n2s 325

Fl: LFRE FFRZ
Calculate Draw

Select Calculate and press ENTER and the next screen should appear.

2-FProriTest The important piece of information is p = .182
Fi1¥Fz which means p is greater than a = .05. So
§f -%EEEE%E%%%Q// since p > a we support the null hypothesis and
e therefore support the claim that the two
ﬁ;; S%g%gjg?gg populations have equal proportions
JEA=. 02l eEE0Ea Y
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An extension of the above problem would be to find the 95% confidence interval for
estimated difference between the proportions of the two populations. To do this we
again go to the STAT TESTS and select B: 2 — Prop Z Int...

EDOIT CHLC
21T Interwva
Q: 2=Samr2lnt...
H:2—SamFTInt..
A: 1-Frorsilnt,
2-ProrZInts
s hEe=Test..
D¢E SamrRFTest..

The next screen shows what will appear. You should see all the inputs from the last
problem automatically transferred to this screen.

2-ProrlInt
#1515
nlsZ2ys
w2r 3] You will have to be sure that the
nZs32S |—1C-Level: is set to 95 as you see
Colauel: 954 | | rore Y
Calculate

Go to Calculate and press ENTER. The next screen should appear.

2 ¢ Fl_PE;%%Tt’E 1336 )'\ Here is the 95% confidence interval for
B =, 654545455 estimated difference between the proportions
Er=,H9532451549 of the two populations. Notice that it includes
Fii=27 o zero since we supported the claim that the
hiz=323 two populations had equal proportions.
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The final problem we will do is the special case of a claim concerning the means of two
dependent populations. This is typically a before and after situation with the claim
involving the mean difference.

A test of abstract reasoning is given to a random sample of students before and after
they completed a formal logic course. The results are given below. At the 0.05
significance level, test the claim that the mean score is improved by the course.

Before |74 83 75 88 84 63 93 84 91 77

After 73 77 70 7 74 67 95 83 84 75

To do this problem we will be using some of our lists L1 — L6. So first clear all the lists in
the list editor. Next input the before and after values into L1 and L2 respectively.

L1 LT L= = Check to see that all the entries are correct after
B4 =T || inputting the values. Also note that the two lists
E% EE / should be the same lengths.

Y4 B
o1 B4
rr ii

L1y =

L1 Lz Ty =
ry 2 [——

EE ;E ™~ Next move the cursor to the very top of L3
BH o
| a
CE gL With the cursor in this position type
Lz=L z-Liq@¢—8 | in the equation for L3 that you see
" T here.L3=L,-L;

Press ENTER and the next screen should appear.

L1 L& Lz K]
N L
7L 20 £ W
EE ;fl :ﬂ [~ L3 represents the difference in the scores before
B a7 Y and after the course was taken
oz ot &
L=~
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Before and After Problems: Always do the list subtraction of BIG — SMALL based
on the story in the claim. For example, in this problem the claim is that the mean
score is improved by the course so that the numbers in L2 would be larger than L1
so that L3 = L2 — L1. The claim is that the average difference (u.s ) would be
positive or > 0. [ If instead the “story” in the problem involved a weight lose program
which claimed that the population loses at least 10 pounds with this particular
program, then the subtraction would be L1 — L2 and the claim is that the average
difference (U.q ) would be “at least 10 pounds” or = 10. |

Again we symbolically state the claim, it's opposite, then label the null and alternative
hypothesis.

Claim: up4>0  Hy(alternative hypothesis)
Opposite y 4 <0 Ho (null hypothesis)

For this problem we go to the STAT TESTS menu and select 2: T — Test...

I%EI%T I:FILI: TES TS
s 2-Test
T-Toct, 4 ——

S P—SamreTest.. e list —
drd=Sam =t Thl containing the
=i l-ProrcTests diff differencesis p
6i2-ProrsTest.. [ TmneL3 ¢
SZlnterval.. _Data nstead of

summary Stats
T-Test

IrFt i nELE at=s

TN

List:ilz

Freq:l

HEiERD <MD

Calculate Uraw

The other inputs into the screen above are the same as for other hypothesis tests.
Go to Calculate and press ENTER.

The following screen should appear.

T-Tes=st
(LR The important piece of information is p = .989
tL=-2. 362390255 | | which means p is greater than a = .05. So
E= -_%FEE'W since p > p we support the null hypothesis
E;:fl-. 9452755564 and therefore reject the claim that the course
r.|=1|a' improves test scores.

We support the null hypothesis. Therefore, we reject (fail to support) the claim.
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Statistics Practice Midterm#3

1.

A large software company gives job applicants a test of programming ability and the
mean for that test has been 160. Twenty-five job applicants are randomly selected from
one large university and they produce a mean and standard deviation of 183 and 12,
respectively. Use a 0.05 level of significance to test the claim that this sample comes
from a population with an aptitude level of at least 160.

2.

A poll of 1068 adult Americans reveals that 48% of the voters surveyed prefer the
Democratic candidate for the presidency. At the 0.05 level of significance, test the claim
that no more than half of all voters prefer the Democrat candidate.

3.

A machine is supposed to dispense a liquid drug into bottles in such a way that the
mean of the contents is 150 milliliters. A new machine is tested on a sample of 24
containers and the mean and standard deviation for this sample group is found to be
146 and 26 milliliters respectively. At the 0.05 level of significance, test the claim that
the new machine dispenses the liquid drug as it is supposed to.

4. The average income of 16 families who reside in a large metropolitan city is $54,356,
and the standard deviation is $8256. The average income of 12 families who reside in a
suburb of the same city is $46,512, with a standard deviation of $1311. At a a = 0.05,
can one conclude that the standard deviations of the income of the families who reside
within the city and those who reside in the suburb are equal?

At a = 0.05, can one conclude that the income of the families who reside within the city
is greater than that of those who reside in the suburb?

Construct a 95% confidence interval for the difference Ly - py based on the sample data
from this problem.

5.

A survey of consumer preferences involves two different market areas. Of 150
consumers surveyed in area A, 20 preferred a certain product. There were 350
consumers surveyed in market area B, and 52 of them preferred the same product. At
the 0.01 level of significance, test the claim that the same market shares prefer the
product.

Construct a 95% confidence interval for the difference between the two population
market share percentages described in this problem.

6.

A test of writing ability is given to a random sample of students before and after they
completed a formal writing course. The results are given below. At the 0.05 significance
level, test the claim that the mean score is not affected by the course.

Before | 70 | 80 92 99 93 97 76 63 68 71 74

After 69 |79 90 96 91 95 75 64 62 64 76
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7. Sample data are collected from Brand X Brand Y
two brands of a product and the

results are given at the right. n= 20 n 27
At the 0.05 significance level, x= 1254 x= 1193
test the claim that these samples S= 82 S= 26

come from populations with equal
standard deviations.

Refer to the same sample data given in this problem and test the claim that the two
populations have equal means. Use a 0.05 significance level.

Construct a 95% confidence interval for the difference i - iy based on the sample data
from this problem.

8.

An educational testing company has been using a standard test of verbal ability and the
mean and standard deviation has been 430 and 130, respectively. In analyzing a new
version of that test, it is found that a sample of 100 randomly selected subjects
produces a mean and a standard deviation of 424 and 155, respectively. At the 0.05
level of significance, test the claim that the new version has a mean equal to that of the
past version.

9.

A manufacturer considers her production process to be out of control when defects
exceed 3%. In a random sample of 170 items, the defect rate is 5.9% but the manager
claims that this is only a sample fluctuation and production is not really out of control. At
the 0.01 level of significance, test the manager's claim.
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Answer key to midterm #3

1.
Claim: .uy=160 Ho
Opposite: p <160 H;

TIheifData mmwm| vl lew
nrtiData I
koi led =9, 583333333
we 1833 F=. 239339333394
SwxelZ =183
Fis2o Sx=12
THETN | FI D =29
Calculate Draw |(H

The important piece of information is p = .999 which means p is greater than a = .05. So
since p > a we support the null hypothesis and therefore support the claim that this
sample comes from a population with an aptitude level of at least 160.

2.

Claim: p=<.50 Ho

Opposite: p>.50 H.

1-ProrsTest 1-ProrsTest 1-ProrfTest
FO:=.3 FO:=.3 FO:.3

e to b R E L wiSlZ2.64 wiSl3d

Fi: 1063 hi: 1863 hi: 18632

FroFFen < F0 B Fror#FFn <F0 BRI FroFrFr0 <SP0 ERD
Calculate Oraw Calculate Oraw Calculate Oraw

1-ProrsTest
FI"OF . o
z=-1.285173129
F=. 948535837

=, 4203377 EY
n=1855

The important piece of information is p = .901 which means p is greater than a = .05. So
since p > a we support the null hypothesis and therefore support the claim that no more
than half of all voters prefer the Democrat candidate.
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3.
Claim: M=150 Ho
Opposite: .y #150 H;

T-Test T-Test
InFtiDats S| p#1546
uu-lSE t=-.75368915186

r14e F=. 4586828604

5x 25 w=14§E
e 2d SH=2E
TH ALY TN n=2d
Calculate Draw

The important piece of information is p = .459 which means p is greater than a = .05. So
since p > a we support the null hypothesis and therefore support the claim that the new
machine dispenses the liquid drug as it is supposed to.

4. a.

Claim: 01=02 Hy

Opposite: o1 #02 H;

2=SamrFrfTest 2-SamFrFTest
InrtiData EEIE T1ETZ
Sxl1i 8256 F'=39. 655298009
nlils F=d, 2¥4 V7V 25E Y
Sw2il1311 S =8295
hesls Sxr=1311
Tl Lo Tl Lri=16
Calculate Draw [ |

The important piece of information is p = 4.3 E-7=.00000000043 which means p is
much less than a = .05. So since p < a we reject the null hypothesis and therefore reject
the claim that the two populations have equal standard deviations or variances.

4.b.

Claim: M1 > M2 Hy

Opposite . p1<. P2 Ho

Z2=SamFTTest Z2=SamFTTest Z— SENPTTEEt
InFLiDats HEYE|Thl: 1E e
#1:54358 w2ideSlz t.=3. ?38@691@2
Sxl1:i 8256 Sx2i1311 F=5.9609354 e -4
hlilé (e df =16. BAEE3AHE
weideSl 2 prlsFp2 <p w1=04d356
Sx2i 1311 Fooled: 2s J¥z=d6S12

S22 12 Calculate Oraw

The important piece of information is p = .000896 which means p is less than o = .05.
So since p < a we reject the null hypothesis and therefore support the claim that the
income of the families who reside within the city is greater than that of those who reside
in the suburb.
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12292-7843. &
34

Margin of Error 4448.2

2=5SamFT Int 2=5SamrTInt 2-5SamFET Int
InFLilats HEIE|Thl: 1S CA3F5.6, 122927
=1 :i54355 werdes]l s cdf=16. HEASAZAD
Sxli 8295 Sx2il1311 #1=0d.306

nlsle e we=45512
woerdes] s C—-Lewe]l:i35 Sx1=8296

SxZi 1311 Fooled: Yeas J5xz=1311
L2l Calculate |

33906+ 229202 Another way of expressing this same interval

=247 5 uses the center of the interval 7843.8 and the

43, 2
| This same interval could be written;
7843.8 £ 4448.2
5.a.
Claim:  pi=p2 Ho
Opposite p1 #p2  H;

E—PTDPETEEL

LFRE FFRZ

Calculate Draw

2-ProrZTest

F1®£Fz

z=-. 44474168374
F=. 6565069557
pe=. 1333333333
Fr=. 1485714286
JE=.144

The important piece of information is p = .657 which means p is greater than a = .01. So

since p > a we support the null hypothesis and therefore support the claim that the
same market shares prefer the product.

5.b.

E—PTDPEIHL

Calculate

rg =g = | T

I3

Since this interval includes 0 it is consistent with the answer to part a.




6.
Claim: .p4¢=0 Ho
Opposite . pgz20  H;

L1 Lz | =] =L Lz Lz =
20 T 20 GO -1 ]
[ 70 [ 70 -1
oz g 0z g -2
g g gg g -3
CE! CE] CE: CE] -2
g7 C g7 C -z
7B 7E 7B 7E -1

Lz =L z—L1 Lzitai=-1

et tume stats| weg

it atzs|
TR =-2.56871326582
List:ilLz F=. 8318642639
Frrea:l M=

TH LN TN | Sx=2. 645751311
Calculate Oraw .n=11

The important piece of information is p = .03 which means p is less than o = .05. So
since p < a we reject the null hypothesis and therefore reject the claim that the mean
score is not affected by the course.

7.a.

Claim: o1=02 Ho

Opposite: o1 #02 H;

EESEEPETEELEEE E—SiNF‘FTEE‘L
nEt:Data Ti&ETz
Sxlig. 2 FF=39.945745552
hl:2@ F=2. 4951 E -7
T Sx1=a. 2
hZs 27 Sxz=2. 6
als o2 ol |h1=28
Calculate Oraw

The important piece of information is p = 2.77E-7 which means p is less than a = .05. So
since p < a we reject the null hypothesis and therefore reject the claim that that these
samples come from populations with equal standard deviations.
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7.b.
Claim: .M1=. 42 Ho
Opposite . g1 #. h2 Hy

Z2-SamrTTest 2-SamrTTest 2-5SamFTTest
InFtibats Thl:z2E@ IR T
#1il125.4 weell9.3 L=3. 209472739
Sxlig. SxZiZ.6 . 414
hili2A hls 2y 17465
wenll19.3 pls Y DA T T,
Swdi .6 Foo : YVas

FREEY | From the Ca ate Draw

result of 8.a.

Pool M/ The important piece of information ig p =.004
which means p is less than o = .05. So since p<a
we reject the null hypothesis and therefore reject
the claim that that these samples come from
populations with equal means.

7.c.

2=5amFTInt 2=SamrTInt 2=SamrTInt
InFt:0ata EEEVE|(Tnl: 26 (2. 1567, 18, 843
#1il125.4 weell9.3 df=21.84671746
Swxlid. SxZiZ.6 =1=125.4
hils2E nz2s 27 Ze=113.3
wenll19.3 C—-Lew=liq5 Sx1=3. 2
Sxdi .6 Fooled: Yas JEwz=2. 6

Jr2e 27 Calculate |

This answer can be given in terms of the interval difference (2.1567, 10.043) or in terms
of the Margin of Error, which is 3.94315.

52.156?+1@.E433f

B. 83985
18, 843-6. B3355
3.94351

Answer:
(2.1567, 10.043) or
6.09985 £ 3.94315
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8.
Claim: .y =430 Ho
Opposite . y#430 H;

2—Test

InFt:Data EEE
43

%EE ALY TN |
alculate Oraw

The important piece of information is p = .699 which means p is greater than a = .05. So
since p > a we support the null hypothesis and therefore support the claim that the new
version has a mean equal to that of the past version.

9.

Claim: p<.03 Ho

Opposite: p > .03  H;

1-FProrsTest 1-FrorsTest 1-FrorsTest
FO:.H3 FO:.H3 FO:.H3
=i 178+, A590 =118, B30 =ill
n:l7E n:l7E h:lyE

FrorFFrD <F0 EF
Calculate Oraw

FroFFFro <rF0 EF
Calculate Oraw

FroFEro <F0 ER
Calculate Draw

1-ProrsTest
FIroF>. 33

=2 .. 65265670
F=.BAZ993094 3
F=. 54 7RSS 2d
n=17A

The important piece of information is p = .004 which means p is less than a = .01. So

since p < a we reject the null hypothesis and therefore reject the claim that p < .03 and

reject the claim that this is only a sample fluctuation and production is not really out of

control.
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Chapter 9

Correlation and Regression Analysis

This chapter will again use the list editor. So, clear all the lists in the list editor and be
sure that all PLOTS are OFF and that the Y= function toolbox is clear.

An Algebra test is given to students at the beginning of a calculus course. The Algebra
test scores and the final calculus grades are collected for several randomly selected
students and the results are given below.

Algebra 36 48

45

43 35

30

20

47

Calculus 77 92

87

81 74

63

52

88

First we will use the list editor and L1 and L2 to input the data for the Algebra and

Calculus scores as follows.

L1 L& Lz £
HE B¢
oY
=0 B <
|

» Draw a scatter plot diagram showing the relationship between the Algebra and

Calculus test scores.

Double-check the
lists to see that the
entries are correct
and that the lists are
of the same length.

To do this go to STAT PLOT, select 1: Plot 1 and enter the input on the next screen.

Flatz  Flotz
gEﬂDFF
upo: B L d
Hh-- HIH

Hh-- HIH [
slistild
Y1list:ilz
Mark: B + -

Press ZOOM 9 and the followin

Now use the TRACE

button to see the
actual values for the
points on the lists

Fi:L1sLe
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Does a significant linear correlation exist between the algebra test scores and the
calculus final grades at the 0.05 significance level? Explain your answer.

To answer this question we go to STAT TESTS and scroll to E: LinReg T Test...

EDIT CALC
BT2-SamrTInt...
H: l-FrorZlnt..
B: Z2-FrorZlnt..
= A=SampF 2ST ..
gL inReaTTeztk
: AHOWAY Fill in the input as shown in the screen.
LinkReaTTest
Hliztil1 o
Ylistilz _
|:r-hE..=.| 1 To paste Y here follow these steps;
B & p: <A »@ | 1 1. Pressthe VARS button
FegEL: EE 2. Use the right arrow to go to Y — VARS
Ealculate 3. Press 1: Function
4. Press 1:Y;4

Then go to Calculate and press ENTER. The screens below show what the result is
when the screen is scrolled.

This is the general form of the Li EEE'E'TTE'E-*-
equation for the regression line— | E;S"'gﬁd o0
This is the p-value = .000004, which piostplloeleds,
means we reject the null hypothesis df =5
that r=0 and thus there is a significant Ja=24 . A3658537
correlation /’
These are the values of a and b to give: Li EEEQTTEE'JL'
the regression line’s equation N H;S aﬁd PR

o - o ?ﬁ=1.35?195122
This is the coefficient of determination._| =2 2A4254939

T T A T

This is the correlation coefficient_————Pt~=. FEEE4FIHS3




» Draw and find the equation of the regression
line.

To find the equation of the regression line press the Y = button, the following appears.

AME Flokz Flot:
h¥1EE4.ESESE?g?S

go4+1. 387193 91\ The equation of the regression line can now be
=g ey rounded of to read;

wMe= _
= Y=24+14X

why=
“Me=

To draw of graph the regression line either press ZOOM 9 or GRAPH.

Fi:L1.L2

o B Mdcd -1 1ycd o1y - L o ) - o

AEY Y=rl.zolze ..

Press the TRACE button and the up arrow to obtain these second two screens.

» |s there a fairly good predictive value between the score a student obtained on the
algebra test and the final grade he/she got in calculus? Explain.

This question should be answered by the hypothesis test involving the r = 0 null

hypothesis. In other words, if the p — value is very small, the more confident we can be

that there is a correlation and therefore the predictive value is good.

* What percent of the data can be explained using the regression line.

The answer to this question is gotten using the coefficient of determination (r?). In this
case r’=.9774 so 97.74% of the data can be explained using the regression model.
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* What would be the predicted calculus grade for a person with an algebra test score
of 50 according to the regression model?

To answer this question, first go to the home screen and paste Y1.

To paste Y, here follow these steps; — P41 {5A)

1. Press the VARS button 3. 39834146
2. Use the right arrow to go to Y — VARS
3. Press 1: Function

4. Press 1:Y;

Then type in (50) and press ENTER. \
The answer is that the regression model predicts that the person would get about 93.4
as a calculus score.

Problems;
For each of the problems below answer the following questions;

Is there a correlation between the x and y variable? Explain why.
Compute the correlation coefficient.
What is the coefficient of determination?

What percent of these data can be explained using the regression model?

Qe oo

Sketch the scatter plot diagram that represents this data on the axes below.

What is the equation of the regression line model for these data?)

Is this a positive or negative correlation? In your own words, what does that mean in
this problem?

h. Predict a y value for any given x value.

1.

The following data were obtained from a survey of the number of years a person

smoked and the percentage of lung damage. Predict the percentage of lung damage for
a person who has smoked for 30 years.

@ o

Years 22 14 31 36 9 41 19
Damage | 20 14 54 63 17 71 23

2.

A researcher wishes to determine whether a Eerson ’s age is related to the number of
hours he or she jogs per week. The data for the sample follow,

Age 34 22 48 56 62
Hours 7 3 10 15 10 14

3.

A study was conducted to determine the relationship between a person’s monthly
income and the amount that person spends per month for recreation. The data from the
sample follow.

Income | $800 »1200 $1000 $900 »850 $907 $1100

Amount [ $60 p200 $160 $135 p45 $90 $150
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4

A physician wishes to know whether there is a relationship between a father’s weight (in

pounds) and his newborn son’s weight (in pounds). The data are given below.

Father's | 176 160 187 210 196 142 205 215
Weight

Son’s 6.6 8.2 9.2 7.1 8.8 9.3 7.4 8.6
Weight

5

A study is done to see whether there is a relationship between a student’s grade point
average and the number of hours the student studies per week. The data are shown
below. If there is a significant relationship, predict the grade point average of a student
who studies 10 hours per week.

Hours

13

12

9

15

5

7

16

GPA

3.1

3.5

3.0

4.0

1.7

3.2

3.7
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1.

ANSWER KEY

LinEegaTTest LinEeaTTest
u=g+h u=g+h
B2HA and F#H B#A and F£H
=7 . JAEE7 4359 Th=1.96264 29685
F=7. 0289193 -4 = LTt
df=5 i=, 3143652308
#a='1@.943F9F12 .F=.955224455F
2.
LinEeaTTest LinEeaTTest
g=g+hx g=g+hx
B#H and r#H EB#d and r#H
t=3.127ded419 tTh=.2544515385
F=.B3527 14464 ==2.67ra8aE1551]
df =4 e=, FESV4EE]L 12
Ja=-1.278153846 =, 2424542492
3.
LinEegaTTest LinEeaTTest
a=g+hx a=g+hx
B2d and rF£H B#A and F#H
=4, 5087513993 Th=.354210.3945
F=. BAE 35423534 S=2V . a7 ar a8
df=5 Fi=, BA25166013
Ja=-222.4934851 =, 29523329093
4.
LinEegaTTest LinEeaTTest
a=g+hx a=g+hx
EB2A and F#H B#A and F#H
t=-.72862515631 |[[th=-.8128373549
F=. 46163426049 ==1.837218684
df =5 i=, @934l 7I225
Ja=18, 393463387 .P—'.SESEEFEEFI
5.
LinEegaTTest LinEeaTTest
a=g+hx a=g+hx
EB2A and F#H B#A and rF#H
=3, 34399232475 Th=. 1490196072
F=.BZ2B3292192 =, 4492633245
df=5 i=, 591 7VE38539
Ja=1,.5932212885 =, 2317354551
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Chapter 10

Contingency Tables and Risk Assessment

Problems that involve categorical data are summarized in contingency tables. Using the
following methods we can determine there is indeed a relationship between the two
categories of data.

In 1988, the Steering Committee of the Physicians’ Health Study Research Group
released the results of a 5-year experiment conducted using 22,071 male physicians
between the ages of 40 and 84. The physicians had been randomly assigned to two
groups. One took an ordinary aspirin tablet every other day while the other group took a
“placebo”, a pill designed to look just like an aspirin but with no active ingredients.
Neither group knew whether or not they were taking the active ingredient. The results of
the study are shown in the following table.

Heart Attack No Heart Attack Total
Aspirin 104 10,933 11,037
Placebo 189 10,845 11,034
Total 293 21,778 22,071

1. Ata 5% level of significance, is there evidence that a relationship exists between the
use of aspirin and heart attacks? Explain your answer fully.

2. Is this a cause and effect relationship? Explain why or why not.

w

What is the increased risk of having a heart attack for men in this age group not
taking aspirin? Explain in detail.

We will answer each part of this problem and explain the steps.

To start this problem press the MATRX button and go to the EDIT menu

=

e
mmoacmnm

AMES MATH [Snkdl

.|:_ll EN EN EN EN

gt Lap i) B

Press 1: [A] or ENTER.
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We first will enter the dimensions of the contingency table in the Matrix window. The
dimensions of the matrix are the numbers of ROWS followed by the number of

COLUMNS. (THESE DO NOT INCLUDE THE TOTALS).

MATREIx[A] 2 =2

[ [
[0 0

Bl Bl

1:1=H

Next input the actual
numbers from the
contingency table into the
Matrix.

Now go to STAT TESTS and select C: X%- Test

EOIT CAHLLC
T —SamrTInt...

z
1-Prorslnt..
2-ProrZ Itk
Xe=TestL

z

L

A

—SamrFTest..
inkEegTTest..
HOWAT

¥e-Test
Ohzserwved
Expected
Cal

o

MATRIx[A] 2 =2

Eigd  Airccm
z:z=1H345

This screen shows a p — value = 5.7 x 10 ~ so that at a level of significance of .05, p < !
. Therefore we support the claim that a relationship exists between the number of
defective components and the day those components were produced.
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Is this a cause and effect relationship? Explain why or why not
The answer to this question is YES. Why? Because this was a double blind experiment.

What is the increased risk of having a heart attack for men in this age group not taking
aspirin? Explain in detail.

To answer increased or relative risk question, think in terms of percentages. What is the
% of heart attacks in the placebo group? What is the % of heart attacks in the treatment

group?

15911834+ 8171288744
8171288744 184.-11857+B
184.-11857+B - BE34 225504

- BE34 225504 A<B
A-B 1.817801794
1.817801794 H~<B-1
- 2175817343

The percent of heart attacks in the placebo group was about 1.7%
The percent of heart attacks in the aspirin group was about 0.9%

The relative risk of heart attacks in the placebo group is about 182%

The Increased Risk of heart attack in the placebo group is about 82%.
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Problems;

1.
A studP/ is being conducted to determine whether there is a relationship between jogging
o

and b

pressure are not related.

od pressure. A random sample of 210 subjects is selected, and the% are
classified as shown in the table. At a = 0.05, test the claim that jogging and bl

ood

Jogging Status Low Moderate High
Joggers 34 57 21
Non-joggers 15 63 20

What is the increased risk that a non-jogger will have high blood pressure?

2

An automobile insurance company wishes to determine whether the age of the insured
is related to the amount of liability the driver carries. A sample of 222 drivers shows the
following data. At a = 0.05, is the amount of coverage independent of the age of the

driver?

Age Under $50,000 $50,000-$100,000 Over $100,000
21-30 16 25 3

31-40 23 44 15

41-50 15 31 12

51 and over 9 12 11

What is the increased likelihood that a person age 55 will have over $100,000 liability
insurance compared to a person 25 years old?

3

A study was conducted to determine whether the preference for a two-wheel drive or a
four-wheel drive automobile is related to the gender of the purchaser. A sample of 90
buyers was selected, and the data are as shown in the table. At a = 0.05, can the
researcher conclude that the automobile preference is independent of the gender of the

buyer?

Gender Two-Wheel Drive Four-Wheel Drive

Male 23 13

Female 43 6

What is the increased likelihood that a man will buy a Four-Wheel Drive compared to a
woman?

4

A study is being conducted to determine whether the age of the customer is related to
the type of video movie he or she rents. A sample of renters gives the data shown in the
table. At a = 0.10, is the type of movie selected related to the age of the customer?

Age Documentary Comedy Mystery
12-20 14 9 8

21-29 15 14 9

30-38 9 21 39
39-47 7 22 17

Over 48 6 38 12

What is the increased likelihood that a person over 48 will watch a comedy compared to
a person between 12-207?

5

A researcher wishes to determine whether the marital status of a student is related to
his or her grade in a statistics course. The data below were obtained from a random
sample of 142 students. At a = 0.05, is the marital status independent of the grade
received in the course?

Grade

Married

Single

A

32

27
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B 19 14
C 10 16
DorF 8 16

What is the increased probability that a married person will get an A compared to a

single person?

6

A pet store owner wishes to determine whether the type of pet a person selects is
related to the individual’s gender. The data obtained from a sample are as shown in the
table. At a = 0.10, is the gender of the purchaser related to the type of pet purchased?

Pet Purchased

Gender Dog Cat Bird
Male 32 4 6
Female 23 24 18

How much more likely is a woman to buy a cat than a man?
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ANSWER KEY

¥e=Test
Xe=h, raooroZ29s (|28 015+63+200+H
F=. 8335544554 . 2HAAS 15327
df=2 21-C344+57+21 2B
. 15875
AH-B-1
. B224 353741
2.
¥e=Test
¥e=1d, 14808662 [[11-C¢9+12+112+H
F=. 1188752839 . 33375
df=5 164254303
HE212158152
AH-B-1
. 4. 841665657
3.
¥e=Test
¥e=g, 2106255 13-C23+132+A
F=. BA9E51 VALY ael1111111
df=1 B4 5+50+E
f . 1 224489735
. 1.949674874
4.
¥e=Test
¥e=95, HAB 16524 [|I38-Ce+38+120+H
F=2.roaral9e-17 EreavV14286
df=5 01449420 +E
. 29I 2Z5EAE
AH-B-1

1.3373081587
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1. S2ACR2+H19+184+8 0+ ||H
S 12397 H LAEIFES1 159
16294085 LAEITES1 159|272V 14+ 1E+HLIED
! 2rAC27+14+16+160 |+BE
+B . SEFEE3A1EY
. SEFEE3E1 37 ||A-B-1
A-BE-11 . 2S5V
c—Texst
¥e=1V. 62 24023 +24+1589+H
F=1.4855834€ -4 . SEF2IAVEDS
df=2 40 32+4+50+E
 A95232[H952

A-<E-1
2. 87e92387 7




Chapter 11

Analysis of Variance or
ANOVA

The program for one-way ANOVA, which comes with the TI-83, is found under the
STAT TESTS menu at the very bottom of the list as F: ANOVA.

EOIT CALLC

BtZ2=-SamrTInt..

A: 1-Prorslnt..
E—PPDPEIHLN

E:

CiXe=Testl..

O: Z2=-SamrkTestc
E:LinEe=g -
aHAHOLVAY

The limitation of this function is that it can only perform an analysis of variance form lists
of data and note from summary statistics. A program called A1ANOVA that performs
ANOVA determinations from summary statistics is available and can be linked to your
calculator.

Now we will do an example using the ANOVA program that comes with your calculator.

Three car models were studied in a test that involved 4 cars of each model. For each of
the 4 cars in each of the five samples, exactly one gallon of gas was placed in the tank
and the car was driven until the gas was used up. The distances traveled are given in
the table. At the 5% significance level, test the claim that the 5 population means are
equal.

A B Cc
16 18 28
22 23 29
17 15 25
17 20 27

Again we symbolically state the calm, it's opposite, then label the null and alternative
hypothesis.

Claim: p1=Hd2=p{s Ho (null hypothesis)
Opposite Y1 # P 2% U3 H, (alternative hypothesis)

Notice that a = .05
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To do this problem we will be using the list editor so clear all lists. Now input the data
from each of the columns in the table above using L1 through L3.

L1 L& Lz 1
FI-EE| 18 zH
L cr c3
ir it ck
ir i cr
Litr=16

Go to the STAT TESTS menu and select F: ANOVA

EOIT CALLC
BtZ2=-SamrTInt..
A: 1-Prorslnt..

Enter the names of the lists containing the data into the ANOVA function as shown.

AHOVACL1.Lza L3 24

Press ENTER and the following screen will appear.

One—waa ARNOVA The important piece of information is p = .002 which
F=14,6 3221583533 means p is less than a = .05. So since p < a we reject
F=. 0815952113 the null hypothesis and therefore reject the claim that
FSEEEP the three populations have equal means.

So=2H5, l6aGaT

4 M5=183. 833333

Therefore we reject the claimthat y 1= p =3
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Now let us determine which one of the three car models is different. To do this we will
use the graphing ability under the STAT PLOT button and draw boxplots of all samples.
Go to the STAT PLOT button and select PLOT 1 and set it up in the following way;

-

=)
11
b

-

1ok Floks
T
L L=
lu.' -lllr
L4

‘-

]
ll—l-_I

k

-
LN
-k EE

i
F

Do the same for the other two plots, PLOT 2 and PLOT 3

EHEHDEEHHR Notice that all three plots are turned on with
] HH Ly 1 [ [Plot 1 being L1,
23 P-culqﬂ‘z'"?ﬁ< Plot 2 being L2 and
. Plot 3 being L3.
JiPlot3 On —
Wbz 1 €
4.lPlots0ff

When you press ZOOM 9 you should see the following graph with all three boxplots
graphed on the same set of axes;

-K — Here we can see that the boxplot
|_for L3 is different (higher values)
than the boxplots for L1 or L2.

I

Well, Brand C is different from Brands A and B. But how different?

By examining the\mediang we can see that the two that are most different are L, and L.

The two medians, L and L; are the furthest apart.
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How different is gas mileage between car model A and C? We could determine the 95%
confidence interval estimate of the difference between the means for models A and C.

2=SamrTInt
IhFt.: Stats
Listl:l+
ListZ:ilz=
Freql:l
Freaz:l
C-Lewea]l a5
JPooled:dE Yes

E SENPFTest

I!%.E Stats
L15t

ListZ:ilz=
Freaql:l
Frea2:il

Tl Lo Tl
Calculate Draw

2-SamrFTest

T1ETZ
F=2.514285
F=. 4628538
Sxi1=2. FEEA
Sxz=1.7AFE
L¥1=18

rld
'

1258
2313

Calculate

2=5amrTInt 2= SEN TInt

FListi:l (-13.17: -5.3334
Iﬁﬁgg% IT3 %f;?a The negative signs here only
Frexqz:1 =27 .25 signify that brand A had the
C-Lewslil5 Sxi=Z2.ra3E123 lesser mileage figures
Pooled: Ho BEB LSxe=1.7VA732313 compared to brand C

We could also restate this interval using Margin of Error notation.

013.17+3.333272
9.2

. 2215
135.17-9.2315
. 3.9185

So the interval could also be stated this way;

And

|_Here is the center of the interval 9.2515

__Here is the Margin of Error 3.9185

9.2515 * 3.9185 mpg.

Model C gets 9.2515 mpg more than Model A give or take 3.9185 mpg.
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Problems

1. A researcher wishes to see whether there is a difference in the average age of
nurses, doctors, and X-ray technicians at a local hospital. Employees are randomly
selected, and their ages are recorded as shown in the table. At a = 0.05, can the

researcher conclude that there is a difference in the average ages of each group?
X-Ray Technicians

2

. The grade point averages of students participating in college sports programs are to

Nurses

23
25
26
35
42
22

Doctors

60
36
29
56
32
33

28
35
29
41
54
58

be compared. The data are shown in the table. At a = 0.10, can one conclude that there

is a difference in the mean grade point average of the three groups?

Football Basketball

3.2

RN
orPO®

3

3.8

S ONW
OO~

XL
[}
(2]
=
D

N ==
Noow

A sample of real estate agents located in three different cities is selected, and the
weekly commissions of the agents are as recorded below. At a = 0.10, is there a
difference in the commissions of the agents?

C%i\
3,500
4,000
3,271
4,268
6,788
7,286

Draw boxplots of the three cities commissions from these samples.

CitE[ C
8,400
7,615
3,141
1,001

Construct a 95% confidence interval estimate of the difference for the cities which
appear to vary the most.
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ANSWER KEY

M= —iln
e —iln
—=r=r —iln
Cl—k] —iln
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gy ..
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Practice Final Examination

DO ALL OF THE FOLLOWING QUESTIONS

On all questions, show your work in the space provided. You may use one sheet of
notes and your calculator. However, show each step to receive full credit. Show the
graph of all distributions that are appropriate for the problem and label the graphs.

In tests of hypothesis, be sure to include the original claim, the null and alternative
hypotheses, p values, graphs and conclusions.

Show all work neatly!

If it is illegible...IT IS WRONG !!

-

. For the data given in the following stem leaf plot ;

345
1222
1234
3344569
1679

©O©o0o~NO O,

a. Construct and completely label a Boxplot

b. Find the mean

c. Find the standard deviation
d. Find the mode

e. Find the range

f. Find the variance

g. Find the mid-range

N

. Use the frequency table below to find the following.
X
0-9
10-19
20-29
30-39
40-49
50-59

DHDWNO WA

a. mean
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b. standard deviation
c. class width
d. variance

e. upper class limit of the third class

—h

lower class boundary of the third class

3. Below neatly draw the histogram corresponding to the frequency table in question 2.

4. The dean of the admissions committee of Harvard Law School notes that the LSAT
scores of applicants to the law school are normally distributed with a mean of 750 and a
standard deviation of 16.6.

a. If an applicant is randomly selected, find the probability of the applicant’s score being
between 760 and 780.

b. If an applicant is randomly selected, find the probability of a score that is below 740.
c. What LSAT score must an applicant attain to be places in the top 2%.
d. If an applicant is randomly selected, find the probability of a score that is above 780.

5. The coffee machine in the faculty lounge dispenses cups of coffee with a mean and
standard deviation of 12 0z. and 0.4 oz. respectfully. What is the probability that the
dozen cups of coffee that | buy from the machine today will contain an average of
between 12.25 and 12.5 ounces? (note: | am not addicted to coffee, | only use it to get
my heart started!)

6. The life Trust Insurance Company is suspicious about a cluster of Orange County
deaths that resulted from falls. You are asked to estimate the proportion of home
accident deaths nationwide that are caused by falls. How many such deaths must you
survey to be 94% confident that your sample proportion is within 2% of the true
population proportion?
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7. A random sample of 288 voters registered in California showed that 141 voted in the
last general election. A random sample of 216 voters in Colorado showed that 125
voted in the most recent general election. Do these data indicate that the proportion of
voter turnout in Colorado is higher than that in California?

Construct a 95% confidence interval for the difference between the two population
proportions referred to in problem 7.

8. A dose of the drug Captopril, designed to lower systolic blood pressure, is
administered to 10 randomly selected volunteers, with the following results. At a
significance level of 2%, test the claim that Captopril is effective in lowering systolic
blood pressure.

Subject | A B C D E F G H | J

Before | 120 | 136 | 160 98 115 110 180 190 138 128

After 118 1122 | 143 105 98 98 180 175 105 112

Construct a 98% confidence interval for the average difference in systolic blood
pressure before and after the use of Captopril. What is the Margin of Error?

9. A random sampling of companies in electric utilities, financial services and food
processing gave the following information regarding annual profits per employee (units
in thousands of dollars). At a .05 level of significance, is there a difference in the
population mean profits per employee in these three types of companies?

Electric utilities Financial services | Food processing
49.1 55.6 29

43.4 25 27.3

32.9 41.3 10.8

27.8 39.5 32.5

38.3 15.8

36.1 22.6

20.2

» Construct a boxplot diagram comparing these three industries.
» Construct the 95% confidence interval estimate for the two industries that appear to
differ the most in mean profits per employee.
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10. Do heavier cars really use more gasoline? Let x be the weight of the car (in
hundreds of pounds), and let y be the miles per gallon (mpg). The following is based on
data taken from Consumer Reports.

X 27 44 32 47 23 40 34 52
Y 30 19 24 13 29 17 21 14

» Is there a correlation between the weight of a car and its gas mileage in mpg?
Explain why.

e Compute the correlation coefficient.

* What is the coefficient of determination?
* What percent of these data can be explained using the regression model?

» Sketch the scatter plot diagram that represents this data on the axes below.

A

Draw and label the regression
line on the scatter plot diagram.

>

* What is the equation of the regression line model for these data?

» |s this a positive or negative correlation? In your own words, what does that mean in
this problem?

* How many miles per gallon would you expect a car 38 hundred pound to get based
on this regression model?
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ANSWER KEY

a.
1-Yar Stats 1-Yar Stats
% "=rb. 12312812812 |th=22

A A Lo 25 0106

53 62 785 386 9 KEe= 1=
Sx=1d. 6242993 Med=7y2.5
ox=14,28806356 || B:x=86
=22 Maxs=39

b.76.18 c.14.62 d.62 e.99-53=46 f.213.87 g. (563+99)/2=76

2.
a.30.75 b.18.37 c.10 d.337.5 e.29 f.19.5
3.
Fi:LisLZ Fi:Li.LZ Fililz _
e
min= -k min=9.k min=19.K
mgxse.E n=y max+i9E n== (T B n=hb
A i °
L '
FS 9519.529.539.549.559.5
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AMAR=0. 2 « GHZAHI5356
mecl=1 CraE-7SE 16, 638
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Ymax=.45 1.387228916 S
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ares=11 Tow=.G0z41  lup=1.BOPEE
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b.
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ShadeHorme 39 H

AFed=. 27 =41
To=-1E99  Jup=-.60241

C

IAHorme . 98, 758,
16,65

7o, BETEILS

7E5

f=1=

d
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7.
Claim: p1<p2 H1
Oppos.: pi=p2 Ho

2-ProrZTest 2 PPDPETESt
=18141 F14F
nls288 z=-1. 983289321
w2el2S F=. B23LEFA00E
nZs 216 Bq=,4895833 3333
Fl:zr2 el S, Pr=.97a7vH37H
Calculate DOraw ﬁﬁ= i =
b.
2-ProrZInt 2-ProrZlnt
«11141 L. lVEY. -JHEL1S)
nl:2e8s Bq=,4895833 3333
wat 125 Fr=.a7ra3vd37YAST
nZiZ216 n1=225
C—-Lewelil5 =216
Calculate
[ |
8.
Claim: pg> 0 ;H;4
TITEf ‘M State| pep
nF ats|l » F
i be3,365977851 B | o4
L15t:L3 F=. 0841549414 E E;
Freq:l w=11.9 17
THE TN LY 5x=11 17334297 1z
Calculate Oraw .n=IE 4 0

Oppos.: Ha <0 ;Ho



8 b.

TInterual TInterual
InFt: Stats||l C1.9252,21.8V52
List: w=11.49
Fre:1l Sx=11.173584297
C—Lewa]l:ils n=14
Calculate

[ |

21.875-11.9 = 9.975 (Margin of Error)

11.9+£9.975

9.

L1 Lz Lz IAHNOMACLY - Lz Lz 2B|0One—wa2 AHOWYA
yo 1 tC 5 =g =4, 315334243
TEXT zC 273 F=. 346748355
zz.0 yi.z 10.8 Factar
e | 3F=2
el N ' SS=845, 287647
z0.2 i b M5=422.683824

Lz =

claim: Ui = Uz = Uz :Ho

OppoS.  Uq # Uz # Uz:H;4

p <a - Reject Ho. Therefore, reject the claim that the population means are all equal.

It appears that the two most different populations are those in lists L2 and L3.
To get a 95% confidence interval estimate in the difference in these population means;

2 SENPFTEEL

I!%.E Stats
L15t1

ListZ:ilz=
Freql:l
Freaz:l
Tl Lo Tl
Calculate Draw

2-SamrFTest
T1ETZ

2= SEEPTIHt Shat
InF H%EE at.=s
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List2:ilz
Freaql:l
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C-Leuwa] 95
JFPooled: Ho BER
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(5]50 b
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ANOTHER PRACTICE FINAL EXAMINATION

1

A survey indicates that for each trip to the supermarket, a shopper spends an average
of 45 minutes with a standard deviation of 12 minutes. A shopper enters the store. What
is the probability that the shopper will be in the store for the lengths of time listed below.

a. Between 24 and 54 minutes.

b. More than 40 minutes.

c. Less than 15 minutes.

SIS

d. 75% of shoppers spend at least how many minutes in the store?

™~
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2

Credit card balances are normally distributed with an average credit card balance of
$2870 and a standard deviation of $900. If you randomly select 25 credit card holders,
what is the probability that their average credit card balance is less than $25007?

3

Can you predict a man’s height if you only know his shoe size? Below is a table that
lists the shoe size and height for 14 randomly selected men

Shoe size

8.5

9.0

9.0

9.5

10

10

10.5

10.5 | 11 11 |11 |12 12

12.5

Height

66

68.5

67.5

70

70

72

71.5

695 | 715 |72 (73 | 735 |74

74

i. Isthere a correlation between a man’s shoes size and his height? Explain why.

k. What is the coefficient of determination?

Compute the correlation coefficient.

[.  What percent of these data can be explained using the regression model?

m. Sketch the scatter plot diagram that represents this data on the axes below.

A

>

Draw and label the regression

line on the scatter plot diagram.

n. What is the equation of the regression line model for these data?

0. What height would you predict a man to be if you knew that he wore a size 11.5

shoe?
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4.

In crash tests at 5 mph, the mean bumper repair cost for 14 compact cars is $574 with a
standard deviation of $185. In similar tests of 23 midsize cars, the mean bumper repair
cost is $734 with a standard deviation of $268. Can you conclude that the mean bumper
repair cost for all compact cars is less than for midsize cars?

Construct a 95% confidence interval estimate for the difference in mean bumper repair
costs for compact and midsize cars. Express this interval using Margin of Error notation.

5.

The following table shows the price per gallon (in dollars) for a random sample of
exterior deck treatments. Can you conclude that the mean prices are the same for the
three types of treatments?

Semitransparent treatments Lightly tinted treatments Clear treatments
24 21 13
23 14 13
22 21 10
17 16 12
21 22
17

Use boxplots to analyze which treatments differ most.

Construct a 95% confidence interval estimate of the difference in cost for the two
treatments that differ the most.
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6

To test whether a fuel additive improves gas mileage, the gas mileage of nine cars was

measured with and without the fuel additive. The results are given below. Can you
conclude that the fuel additive improved gas mileage?

Car 1 2 3 4 5 6 7 8 9
With additive 345 | 36.7 | 34.4 39.8 33.6 35.4 38.4 35.3 37.9
Without additive | 36.4 | 38.8 | 36.1 40.1 34.7 38.3 40.2 37.2 38.7

Construct a 95% confidence interval estimate for the average increase in gas mileage
using the fuel additive. Use Margin of Error Notation.

7.

You want to estimate the mean number of sentences in a magazine advertisement.
How many magazine advertisements must be included in the sample if you want to be
95% confident that the sample mean is within one sentence of the true population
mean? Assume the standard deviation is 5 sentences.

8.

In a survey of 3420 college students attending private schools, 917 said they had
smoked within the last 30 days. In a survey of 5131 college students attending public
schools, 1503 said they had smoked within the last 30 days. At a 1% level of
significance, can you support the claim that the proportion of college students who said
they had smoked in the last 30 day in private schools is less than the proportion in the
public schools?

Use Margin of Error notation to represent the 95% confidence interval estimate of the
difference in the % of smokers between private and public college students.
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9.

The table below shows the results of a random sample of 550 company CEOs classified
by age and size of company. At a 1% level of significance, can you conclude that the
CEOs ages are related to company size?

AGE OF CEOs
Company size 39 & under 40-49 50 — 59 60 — 69 70 & over
small/midsize 42 69 108 60 21
large 5 18 85 120 22

What is the increased likelihood that a 35 year old CEO will be working for a small to
midsize Company as opposed to a large company?

10.

In an advertisement, a Pizza Company claims that it delivers your pizza in less than 30
minutes. A random sample of 36 delivery times has a sample mean of 28.5 minutes with
a standard deviation of 3.5 minutes. At a level of significance of 1%, is there enough
evidence to support the Pizza Company’s claim?

Construct a 99% confidence interval estimate for the Pizza Company’s average delivery
time and write this interval using Margin of Error notation.
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