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Introductory Exercises

Gross Domestic Product (GDP) is the total market value of goods and s@radasedin a countrywithin a
given period. The percentaggrowth of GDP is usually usedas an importantmeasurementf the economic
growth of a country. Shown below is an estimate of percentage gimo@bP for 1998 and the forecastfor

2000 for some South-East Asian and Pacific countries.

Al B | ¢c|] D | E] F | G | H | 1 | J LK
1 Australia |China Hong kong Japan Malaysia Mew Zealand Philippines Singapore South Karea Taiwan
L2 1898 28 B.1 3.4 23 -0k 0.5 1.4 0.5 -1.2 4b
L3 |20000 25 7.4 53 1 2.1 1.8 3.6 3.1 7.1 49
Figure 1

Task 1 ENTERING INFORMATION
1. Type the data as in Figure 1.

Task 2 COPYING AND PASTING INFORMATION
2. Select cells from Al to K3 and clickopy on the Standard toolbar.
3. Click Sheet 2 on the Sheettabs.(This is a new worksheetn the sameworkbook as the original
worksheet. To go back the original worksheet, cBtieet 1on the Sheet tab.)

4. Click cell Al.
5. On the Menu bar, clickdit £ Paste Special
6. Select thelransposecheck box. (Figure 2)
7. Click OK. It will give the table as shown in Figure 3.
Paste Special K E A | B | C |
1 1995 2000
Paste 2 |Australia 28 25
= al " Comments a3 [China a1 7.4
" Formulas " Yalidation 4 [Hong Kong 3.5 5.3
 alues ™ all except borders = |Japan -2.3 1
7 |Mew Zealand 0.5 1.8
Operation 8 |Philippines 1.4 3.6
% Mone & pulkiply 9 [Singapore -05 3.1
" add " Divide 10 |South Korea -1.2 7.1
i Subtrack 11 |Taiwan 4.6 4.9
12
I™ sk blanks W s a2
15
(4 I Cancel | Faste Link 6 |
L7
Figure 2
Figure 3

Task 3ENTERING FUNCTION
8. Incell A12, typeTotal.
9. In cell B12, type=SUM(B2:B11) and press Enter key on the keyboard.
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Note: In Excel, a formula starts with aequal sign¥£) and it will not be calculate until the Enteey hasbeen
pressed.

10. Select cell B12.
11. Click its Fill Handle (Figure 4) and hold down — do NOT release the mouse button.

10 | South Korea -1.2 71
11 | Taiwan 4 b 4.9

(12 |Total s @
13 L\

Fill handle of B12

Figure 4

12. Dragthe Fill Handle to the cell C12 andreleasehe mousebutton. Notice thatthe cell C12
contains the formulaSUM(C2:C11) now.

Note: This skill canalsobe usedto fill in a seriesof numbers,dates,samecontent,or other items. Use
Office Assistanceor Help file to learn them.

13. In cell A13, typeMean.

14. In cell B13, typeAVERAGE(B2:B11).

15. In cell C13, usethe skill describedn step11 and12 to find the averageGDP growth of all
countries for year 2000.
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Task 4 ENTERING FORMULA

16.
17.
18.

In cell D1, typeDiffer

ence.

In cell D2, type=C2 — C3
Use the skilldescribedn step11 and 12 to find the differencein GDP growth between1998
and 2000 for each country. The table should look like in Figure 5.

& | B | C | D |
1 1993 2000 Difference
2 |Australia 28 25 -0.3
3 |China 6.1 7.4 1.3
4 [Hong Kang 35 5.3 1.8
9 |Japan -2.3 1 3.3
6 |Malaysia -0.6 21 2.7
¥ |New Zealand 0.5 1.8 1.3
8 |Philippines 1.4 | 36 2.2
9 |Singapore -0.5 31 3.6
10 (South Korea -1.2 7.1 a.3
11 |Taiwan 4.6 4.9 0.3
12 |Total 143 3I5.8
13 |Mean 1.43 388

Figure 5

Task 5SORTING DATA

19.
20.
21.
22.
23.

Select cells from Al to D11.
On the Menu bar, clicbatat Sort.

In Sort dialog box, click the arrow button and cho@s#erence from the list.

In Sort By box, choosdescending (Figure 6)

Click OK. Now the table is arranged according to the differenc&@® growth in descending

order and should look like in Figure 7.
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Note: If the column specified in th8ort By box has duplicate items, the valwes be sortedby specifying
anothercolumnin the Then By boxes.In this example,Chinaand New Zealandhave the same
difference of GDP growth. If after step 22, aetthe first Then By box as2000 andAscending
then clickOK. We will have table as in Figure 7 except that New Zealand is arranged before Chini

Sort EHE
Sort by i [ B [ C | _ D |
~ 4 1 19958 2000 Difference
| ifference x| ! Ascendng Z |South Korea -1.2 7.1 8.3
¥ Descendng; % |Singapore | -0.5 3.1 36
Then by 4 |Japan -23 1 33
| L| % fscending 9 |Malaysia -0 2.1 2.7
Tz i Fi Hu!'u; Fong 3.5 5.3 1.8
& fscend & |China G 7.4 1.3
| x| % Ascendng 9 |Mew Zealand 0.5 1.8 1.3
€ Descending 10 |Taiwan 46 4.9 0.3
My list has 11 |Australia 28 25 -0.3
% Headerrow € Mo headsr row _12 [Total 143 388
13 |[Mean 1.43 3.85
opkions. .. (0]4 I Zancel
Figure 7

Figure 6
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Task 6 CREATING CELL NAMES:

Sometimes it is useful to refer to cells by a name like ‘sample_mean’ rather than a row column
reference, eg like B24.

Naming One Cell:

Eg, name the cell B24 ‘'sample_mean’.

1. Select the cell B24.

2. Move the cursor to thame Boxin the top left of your screen and click the mouse button whel
the cursor is over the box.

DS HE &R

Eéﬁeneva
Bz4 | [»
I A =
Figure 8

3. TheNameBox should now be highlighted. Tymample_mean

4. Press the Enter key. TiName Boxshould now contaisample_meanand will look like
Figure 9 below.

DEHE| S

i Geneva

sample_mean -

Figure 9

Naming More than One Cell
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Eg, naming cells B2:B4, ‘Bobs_age’, ‘Marys_agand ‘Jacks_age’asthesecells containthe ageof
the respective person.

1. Type the entries into cells A1:B4 and select cells A2:B4, as seen in Figure 10.

=1

A BE__| ¢ |
AIRE5 eall

Bobz_sqe | IR

“larys_age I

acksage | zel)
e

LN |fe (N [ | —

Figure 10
2. On the menu bar clickhsert £ Namet Create...

3. A dialog box is brought up, as in Figure 11. Temesto be createdarein the left column, select
theLeft Column check box.

Create Names

Lreate Names in
[ Top Row

B Left Column

[T Bottomn Row

[ Right Column

(1] 4

:

Figure 11

4. Click OK. The cells have now been named.
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Constructing a Dotplot

Example: Construct a dotplot for the Cancer Data.

1. Input the datainto Excel. Notice that 1, 2, and 3 in Column A
represent'Stomach”, "Bronchus”, "Colon" respectively.

(See Figure 1 on the right)

2. Highlight the cells A1:B30 and clickhart Wizard.
3. ChooseXY(Scatter) in Chart type box andfirst option in Chart

sub-type box.
4. Click Next. (See Figure 2 below)

Chart Wizard - Step 1 of 4 - Chart Type

Standard Tgpesv Custom Types \
Chart type: Chart sub-type:
Ll'. Column
E Bar k
Iﬁ Line
P pie
B o ( Scatter) m/
h Area
re Daughnut
Radar
Surface W
%% EBubhle
Scatter. Compares pairs of walues.
[ Press and Hold to Yiew Sample ]
@ ” Next > || [ Finish |
Figure 2
5.Click Next.

Chart Wizard - 5tep 3 of 4 - Chart Options

_/Titles\/rﬁxes \/ Gridlines \/ Leqend \/ Data Labels \

Chart title:

|| | '

Yalue () Axis . -

| | |, .

*

Yalue (%) axis:

L

| | |®

L

*
| |

1+

1 *

-

wr

A

P

| | |-

@ [ Cancel ] [ < Back ] I Finizh I

Figure 3

& | B
1 1 1.18
Z 1 -0.44
5 1 -0.64
4 1 1.32
5 1 1.39
& 1 014
T i 2.29
[i] 1 -0.1
0 i 2.2
10 1 383
11 z .81
12 z 3la
13 2 =022
14 z 2.05
15 2 1.9
16 z 0.585
17 2 027
18 z 073
19 z 1.84
20 z 3.086
21 3 2.01
22 3 0.51
23 3 1.07
24 3 4.31
25 3 i
26 3 3.51
27 3 3
28 3 1.79
29 A 1.67
a0 3 216
Figure 1
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6 .Enterthetitles in the Chart Title, Value (X) Axis, andValue (Y) axis. (Figure3 onthe
right hand side).
7 .Click Finish. Your plot should look like Figure 4 below.

The Dotplot of Cancer Data

45 T

*
*1 * *
Z5 T *
+
Survi T +*
val 25t
naex i t t
21 : $
1+ ! ¥
*
ns + . *
0 : hd : : : |
05 1} 0.5 » 1.5 3 25 3
' +
_1 L
Figure 4

8 .By using textboxes and by double clicking each axis, it is possible to format the axes to prodt
plot as in Figure 5 below.

The Dotplot of Cancer Data

5 —_
*
T *

.
¥zt + +*
=
£
- :

2] : :
s
[
R g #
L
. *
+*
o+ 4 .
-1
Stomach Bronchus Calon
Figure 5
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Calculating Binomial Probabilities

A. Individual probabilities: pr( X =x)

Example: Find piX = 5) whereX ~ Binomial(8, 0.6)

1. Click cell A1.

2. Click the Paste Function button = £ from the tool bar.

3. Choose Statistical from the =  Function category list box in the Paste Function
dialog box.

4. ChooseBINOMDIST from theFunction namelist box (Figure 1).

Paste Function EH
Function category: Function name:

Mosk Recently Used | |AVEDEW -

all T | |AYERAGE

Financial AYVERAGEA

Date & Time BETADIST

[ath & Tri [BETAINY

Lookup & Reference CHIIST

[atabase CHIINY

Text = |CHITEST

Logical CONFIDEMCE

Information x| |correL =]

BINOMDIST{number_s,trials,probability _s,cumulative)
Returns the individual term binomial distribution probabilitsy,

@I (o4 I Cancel

Figure 1
5. Click OK.
6. Fill in the BINOMDIST dialog box (Figure 2).
BINCMDIST
Numher_sl =
Trialsl =

Probability_s I

o] et ot e

Cumulative |

Returns the individual ketm binomial distribukion probabilicy.

Mumber_s is the number of successes in krials,

@ | Farrmula resulk = (0.4 I Cancel

Figure 2

where:
Number_s is the number of successes in trials. It is equivalexirioour manual.In this example,we
put 5 in this box.

Trials is the number of trials. It is equivalentrian our manual.In this example we put 8 in this
box.
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Probability
s

Cumulative

is the probability of successn eachtrial. It is equivalentto p in our manual.In this
example, we put 0.6 in this box.

indicates whether the number of successes is cumulative (BRWEor not(FALSE or 0).
Since the individual probability is not cumulative, we put FALSE in this box.

7. Click OK. (The value of 0.279 should appear in cell Al).

B . Lower tail probabilities: pr( X < x)

Example: Find piX < 3) whereX ~ Binomial(8, 0.6)

1. Click cell B1.

2. Follow Steps 1to 4 in A.

3. Set: Number s=3
Trials = 8
Probability s = 0.6

4. The lower tail probability is cumulative, hence we set
Cumulative = TRUE.

5. Click OK. (The value of 0.174 should appear in cell B1).

C. Upper tail probabilities: pr( X = x)

Example: Find piX = 3) whereX ~ Binomial(8, 0.6)

Note: pr(X=3)=1-prK < 2)

1. Evaluate piX < 2) in cell C1 (use steps in B).

2. Incell C2, type=1 - C1
3. PressEnter. (The value of 0.950 should appear in cell C2).

D.pr(a £ X< b)

Example: Find pr(Z X < 7) whereX ~ Binomial(8, 0.6)

Note: pr(3<s X< 7) =pr(3c X< 6) = pr< 6) — prk< 2)

1. Evaluate piX< 6) in cell D1 (use steps in B).

2. Evaluate piX< 2) in cell D2 (use steps in B).

3. In cell D3, type:=D1 — D2
4. PressEnter. (The value of 0.844 should appear in cell D3).

Note:
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Anotherway to calculateBinomial probabilitiesis to type the function “=BINOMDIST(x, n, p, c)” directly
into the cell, where:

X is the number of success in trials.

n is the number of trials.

p is the probability of success in each trial.

c indicates whether the function is cumulative (TRUE or 1) or not cumulative(FALSE or 0).

For example:
To evaluate pX = 5) In cell Al, type:=BINOMDIST(5, 8, 0.6, 0)
To evaluate pi = 3) In cell C1, type:=BINOMDIST(2, 8, 0.6, 1)

In cell C2, type=1 - C1

In cell D2, type:=BINOMDIST(2, 8, 0.6, 1)

In cell D3, type:=D1 - D2

= BINOMDIST(S, 8,06, 0) |= BINOMDIST(3, 8,06, 1) |=BINOMDIST(2,8,06, 1) |= BINOMDIST(6, 8,06, 1)
=1-C| = BINOMDIST(2, 8,06, 1)
=01-D2
Figure 3
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Calculating Poisson Probabilities

A. Individual probabilities: pr( X =x)
Example: Find piX = 5) whereX ~ Poissof = 3)
1. Click cell Al.
2. Click the Paste Function button from the tool bar.
o
3. Choose Statistical from the = Function category list box in the Paste Function
dialog box.
4. ChoosePOISSON from theFunction namelist box (Figure 1).
Paste Function EBEE
Function categary: Function narme:
Mast Recently Used a | NORMSINY ;I
all T | |PEARSON
Financial PERCEMTILE
Dake & Time PERCENTRAME
Makh & Tri F‘ERMLIT
Lookup & Reference PROE
Dakabase QUARTILE —I
Text = |RAME
Lagical RS0
Information ;I SEE'W ;I
POISSON(®,mean,cumulative)
Returns the Poisson distribution,
@l (] 4 I Cancel
Figure 1
5. Click OK.
6. Fill in the POISSON dialog box (Figure 2).
OISS0M
x| =
Mean I :k_] =
Cumulative I :u_] =
Returns the Poisson distribukion, -
¥ is the number of events,
@ Farmula result = 8] I Cancel
Figure 2

where:
X

is the number of events. It is equivalenkto our manual. In this example, we puinsthis

box.
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Mean s the mean of the distribution. It is equivalendtim our manual. In this example/e put 3
in this box.

Cumulative indicates whethethe Poissonprobability is cumulative(TRUE or 1) or not(FALSE or 0).
Since the individual probability is not cumulative, we put FALSE in this box.

7 . Click OK. (The value of 0.101 should appear in cell Al).

B . Lower tail probabilities: pr( X < x)

Example: Find pX < 5) whereX ~ Poissor{ = 3)

1. Click cell B1.
2. Follow Steps 1to 4in A.
3. Set: X =5

Mean =3

4. The lower tail probability is cumulative, hence we set
Cumulative = TRUE.
5. Click OK. (The value of 0.916 should appear in cell B1).

C. Upper tail probabilities: pr( X = x)

Example: Find piX = 5) whereX ~ Poissor{ = 3)
Note: pr(Xx=5)=1-prK < 4)

1. Evaluate piX< 2) in cell C1 (use steps in B).

2. Incell C2, type=1 - C1
3. Pressnter. (The value of 0.185 should appear in cell C2).
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D.pr(a £ X< b)

Example: Find pr(Z X < 9) whereX ~ Poisso{ = 3)
Note: pr(2<sX<9)=pr(2< X<8) = prX< 8) — pr< 1)
1. Evaluate prX < 8) in cell D1 (use steps in B).

2. Evaluate piX< 1) in cell D2 (use steps in B).

3. In cell D3, type:=D1 — D2
4. PressEnter. (The value of 0.797 should appear in cell D3).

Note:
Another wayto calculatePoissonprobabilitiesis to type the function “=POISSONK, A, ¢)” directly into the

cell, where:
X 1Is the number of events.

A is the mean of the distribution.

¢ indicates whether the function is cumulative (TRUE or 1) or not cumulative(FALSE or 0).

For example:
To evaluate pX = 5) In cell Al, type:=POISSON(5, 3, 0)
To evaluate pi < 5) In cell B1, type:=POISSON(5, 3, 1)
To evaluate pi = 5) In cell C1, type:=POISSON(4, 3, 1)

In cell C2, type=1 - C1

To evaluate pr(z X< 8) In cell D1, type:=POISSON(8, 3, 1)
In cell D2, type:=POISSON(1, 3, 1)

In cell D3, type=D1 - D2

A | B | C | D |
1 [=POISSONE 30) =POISSONE,3,1) =POISSON( 3,1) =POISSONE,3,1)
2 =1-C1 =POISSON(1 3,1}
3 =D1-D2

Figure 3
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Calculating Normal Probabilities

A. Lower tail probabilities: pr( X < x)

Example: Find priX < 5) whereX ~ Normal{u =7,0 = 6)

1. Clickin cell Al.
2. Click thePaste Functionbutton Fe from the tool bar.
3. ChooseStatistical from theFunction categorylist box in thePaste Functiondialog box.
4. ChooseNORMDIST from theFunction namelist box (Figure 1).
Paste Function
Function category: Function name:
Mozt Recently Uzed MIM
All 11N
Financial MODE
Date & Time MEGEINOMDIST
Math & Trig MWORMDIST
Statistical MNOR P NY
Lookup & Reference HORMSDIST
Databasze MORMSTMY
Text PEARSON
Logical PERCENTILE
Information PERCENTRANE
HORMDIST(x mean standard_dev cumulative)
Returns the normal curmulatise distribution for the specified mean and
standard deviation.
o) [cancer ] [_ox_]
Figure 1
5. Click OK.

6. Fillin the NORMDIST dialog box (Figure 2).

HORMDIST
% [s =5
Mean |7 == 7
Standard_dev [ ==&
Cumulative [TRUE = = TRUE

= 0.369441 404

Returns the normal cumulative distribution for the specified mean and standard deviation.

Cumulative is a logical walue: far the cumulative distribution function, use TRUE;
for the probability mass function, use FALSE.

Cancel I 0K I

Farmula result = 0.369441 404

2

Figure 2

where:
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X is the value for which we want the distribution. It is equivalemtitbour manual. In
this example, we put 5 in this box.

Mean s the meanof the distribution. It is equivalentto 1 in our manual.In this example,

we put 7 inthis box.

Standard_dev s the standard deviation of the distribution. It is equivalentitoour manualin this
example, we put 6 in this box.

Cumulative indicateswhetherwe want it is cumulative distribution function(TRUE or 1) or
probability mass function(FALSE or 0). We will always put TRUE or 1 in this box.

7. Click OK. (The value of 0.369 should appear in cell Al.)

B . Upper tail probabilities: pr( X = x)
Example: Find prX = 9) whereX ~ Normalu = 7, 0 = 6)
Note: pr(Xx=9)=1-prK <9)
1. Evaluate ptiX < 9) in cell B1 (use steps in section A. above.).

2. In cell B2, type:=1 — Bl

3. Pres<Enter. (The value of 0.369 should appear in cell B2.)
2. C.pr(a X< b
Example: Find pr(5< X< 11) whereX ~ Normalu = 7,0 = 6)
Note: pr(6< X< 11) = prX < 11) — prK < 5)
1. Evaluate priK< 11) in cell C1 (use steps in section A. above.).

2. Evaluate prK < 5) in cell C2 (use steps in section A. above).

3. In cell C3, type=C1 - C2
4. PressEnter. (The value of 0.378 should appear in cell C3.)

Note:
18 Excel



Anotherway to calculateNormal probabilitiesis to type the function “=NORMDIST(x, u, o, c)” directly

into a cell, where:
X is the value for which we want the distribution.

U is the mean of the distribution.
o is the standard deviation of the distribution

c is always set the value at 1.

For example:
To evaluate pr(% 5): In cell A1, type:=NORMDIST(5, 7, 6, 1)
To evaluate prO& 9): In cell B1, type:=NORMDIST(9, 7, 6, 1)

In cell B2, type:1 — B1

To evaluate pr(% X < 11): In cell C1, type:=NORMDIST(11, 7, 6, 1)
In cell C2, type:=NORMDIST(5, 7, 6, 1)
In cell C3, typeC1 - C2

& E C
1 |=MORMDISTIS,T 6,10 =NORMDIST(2,7 ,6,1) =NORMDIST(11,7,6,1)
z =1-E1 =NORMDIST(S,7 6,10
3 =C1-C2

Figure 3

Calculating the Inverse of the Normal Distribution
Sometimes th&value for a specified probability is required.
Example: What mark would a student have to get more than, in ordeirtdhe top 25% of the class,if
the mean mark was 65 out of 100 and the standard deviation is 9.

1. Clickin cell Al.
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2. Click thePaste Functionbutton from the tool bar.

3. ChooseStatistical from theFunction categorylist box in thePaste Functiondialog box.

4. ChooseNORMINV from theFunction namelist box (Figure 4).

Paste Function

Function category:

Function name:

Most Recently Used MEDIAN

a1l MIN

Financial MM

Date & Time MODE

Math & Trig MEGEINOMDIST
Statistical NORFDIST

Lookup & Reference NORI Y
Databasze NORMSDIST
Text WORMSTHY
Logical PEARSON
Information PERCENTILE

NORHMINY{probability,mean, standard_dev)

Returns the inverse of the normal cumulative distribution for the specified
mean and standard deviation.

5]

| Cancel I | 1] 4 I

Figure 4

5. Click OK.
6. Fill in the NORMINV dialog box (Figure 5).

NORMINY

Probability |0.75 o= 0.75
Mean [G5 [P = &5
Standard_dey |2 %= ¢

= 71.07041329

Returns the inverse of the normal cumulative distribution for the zpecified mean and
standard deviation.

Standard_dey is the standard deviation of the distribution, a positive number.

Cancel I oK I

Farmula result = 71 07041329

Figure 5
Note the Excel functioNORMINV determines the-value for the probability that is tibe left of the
requiredx-value. In this example we want ttap 25% therefore we use 1 - 0.25,@F5 for the

probability. If instead we wanted thettom 25% the probability is 0.25.
7. Click OK. (The value of 71.0704 should appear in cell Al.)

Note:
20 Excel



The formula can be directly entered into the cell by typing “=NORMNY( 0)", where:

p is the probability to the left of thevalue being calculated

U is the mean of the distribution

o is the standard deviation of the distribution

Note:
Excel has two other functions that work in the samaneras the functionsexplainedabove.Thesetwo
functions areNORMSDIST andNORMSINV . Thesetwo functionscalculatethe value for a standard

normal distribution, ieX ~ Normal(0, 1).
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Generating Random Samples

Example:
Generate a random sample of 20 numbers that are Normally distributed with3eand standard

deviationg=1.5.

1. Make Al the active cell. On the menu bar Clsdit + Data Analysis

2. TheData Analysisdialog box is brought up. SeleRandom Number Generationas shown
in Figure 1 below. CliclOK.

Data Analysis

Analysis Tools
Exponential Smoothing

F-Test Two-Sample for Yariances m
Fourier &nalysis

Histogram

Mowing dverage =]
Random Number Generation

Rank and Percentile
Regression

Figure 1

3. TheRandom Number Generationdialog box appears. Théumber of variablesis 1. The
Number of random numbersis 20, and use youlD number as theRandom seed The
Distribution is theNormal distribution with aMean of 3 andStandard deviation of 1.5. The
Output range is Al.

Random Number Generation

I nput
0K
Mumber of variables: [1 [_j

|
Number of random numbers: [z0 | [ Cancel ]
Random seed: [9512345 |
Distribution: [Nnrma] ij
e =
Standard deviation =

Output Options
@ Output range: [41 &
) Mew workshest ply: |
) New warkbook

Figure 2
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4. There should be 20 numbers in cells A1:A20. The same tool can be used to generate random <
from the Poisson and the Binomial distributions.

5. To generate 20 numbers from a Binomial distribution with 10 trials and a probability of success
equal to 0.25, fill in the Random Number Generation dialog box as seen below in Figure 3.

Random Number Generation

o (=]
Hurber of variables: [

|
Murmber of random numbers: [z0 | [ Cancel ]
Randorn seed: [9512345 |
Distribution: [ Bi nomial B
Nurnber of trials =
p Value =

ADutput Options
& Output range: A1
i) Mew worksheet ply: |
) New workbook

Figure 3

6. To generate 20 numbers that come from a Poisson distribution with lambda equal to 2, fill in the
Random Number Generation dialog box as shown below.

Random Number Generation

[ [ox J
Mumnber of variables: L1

|
Mumber of Fandam numbers: [z0 | [ Cancel ]
Randarm seed: |951 2345 |
Distribution: [F‘nissnn i]
Lambda =

Adutput Options
) Output range: |41
i3 Mew worksheet ply: |
i3 Mew workbook

Figure 3
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Distribution of the Sample Mean

Example:

To investigate the distribution of the sample mean we wilExse to simulate the rolling of a fair six-
sided die. We will find the average (mean) outcome in a sample consisting of 4 throws. We will rep
this 300 times giving us 300 samples from which we will have 300 sample means. We will also ust
Excel to calculate some summary statistics and to construct a histogram of these 300 sample mear

1. Enter the headings shown below in Figure 1 inté&a® worksheet.

] E C [ E F G H
1 |Sample Qutcornes Sample Means
2 |Murnber 1=t Roll 2nd Roll Zrd Rol ¢th Roll

Figure 1

2. Enterlin cell A3 and2 in cell A4. Highlight these two cells. Move the mouse cursor over the blac
box in the bottom right hand corner of the highlighted cells so that a black plus sign is seen, as
shown in Figure 2. Hold the mouse buttom down and drag down to cell A302.

A | B
1 |Sarnple
2 |Murber 1st Roll
= 1]
4
]
Figure 2

3. In cells A3:A302 should be the numbers 1-300.
4. In cell B3 enter the formulaTRUNC(RAND()*6+1)

5. In the same manner as Step 2 above, drag the formula in cell B3 across cells C3, D3 to E3. Th
be seen in Figure 3.

b E C B] E
1 |Sample Outcormes
2 |Murnber 1=t Boll 2nd Foll Zrd Foll dth Foll
z =TRUNCIRAMDC) #6410 =TRUNCIRANDOI¥6+1) =TRUNCIEANDO %6+1) | =TRUMCIR ANDD) #6411
Figure 3

6. Enter the formula2AVERAGE(B3:E3) in cell G3. (See Figure 4.)
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F G
Sample Means

=AYER AGE(ES :EZ)

Figure 4

. Select cells B3:G3. Using the method in Step 2, drag the formulas in the selected cells down tc
302. The first few rows will look similar to the figure below. The values should be different due
the fact that a random number generator is being used.

] E C 1] E F G H

1 |Sample Outcarmes Sarnple Means
2 |Murnber 1=t Roll 2nd Rall Zrd Rall 4th Rall

Z 1 & 1 4 3 4
4 2 = 3 3 z 25
a ] z =] b & 4
& 4 1 z 4 3 z
T ] 4 ] 3 3 425
2 & & 5 5 & 2.5
3 7 3 4 1 2 25
10 =] & 4 ] 1 4

Figure 5

. Set up the heading in the cells shown below in figure 6.

I ] E L i~
1 |[Mean Frequency Surnrnary Statistics
2 Mean
3 S1d Dew
4
Figure 6

. In cell M2 enter the formulaAVERAGE(G3:G302) and in cell M3 enter the formula
=STDEV(G3:G302) (Figure 7.)

L i1
1 |Surnmary Statistics
2 |Mean = AVYER AGE(GE :GZ02)
Z |5td Dev =STDEV(GE .GZ02)
Figure 7

26 Excel



10.Enterl and1.25in cells 12 and I3 respectively. Highlight cells 12and 13. In the same manner as
that described in Step 2, drag the values down to cell 122, so that the worksheet looks like the f
below.

| il
e an Frequency

1
1.25
15
1.75
Z
225
25
275
I
325
25
375
]
425
4.5
475
5
525
55
575
=]

— | [ 00 | =] R D —

w000 | =] | T 0| e (O RO

P | B2 | b2
k| — | O

Figure 8

11.Select cells J2:J22. Typd=FREQUENCY(G3:G302,12:122) while the cells are still selected,
but do not press the Enter key. Then while holding down th8hift and theControl key,
press thénter key. The selected cells will now contain the counts (yours will be different) of the
corresponding mean in column I, as seen in Figure 9.

I il

1 [Mean Frequency

2 1 1]
= 1.29 1]
4 15 bl
] 1.79 10
=] 2 4
T 225 13
(=] 25 17
E 275 24
10 ] 35
i1 .25 33
12 5 =4
13 375 I8
14 4 26
15 4.25 20
16 4.5 24
17 4.75 T
18 ] =]
19 525 5
20 55 1]
21 5375 1
22 & 1]

Figure 9
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12.Highlight cells J2:322. Click th€hart Wizard button ﬂ . TheChart Wizard dialog box

pops up. Choose theolumn Chart type and theChart sub-type indicated in the Figure 10
below. ClickNext.

Chart Wizard - $tep 1 of 4 - Chart Type

/Standard Tupes\,/ Customn Types \

Chart type: Chart sub-type:

i
F]

2NV (Seatter)
‘ Area

e Doughnut
@’ Radar

@ Surface

%% Bubble

Clustered Column. Compares values across
categqories.

[ Press and Hold to ¥Yiew Sample ]

@ I Finish |

Figure 10

13.The nextChart Wizard dialog box appears. Click on tlgeriestab. In theCategory (X) axis
labels box type=Sheetl!$1$2:$1$22 Click Next.

Series
Series Marne: | =

Walues: |=Sheet1 1532 §J522 Fd

Add ” Remove ]

Categary (¥} axiz labels: |=Sheet11§152:51522 = o

@ Cancel ] [ < Back ] I Finish I

Figure 11
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14 .AnotherChart Wizard dialog box is brought up (Figure 12). T@&art title is Distribution
of Sample MeanstheCategory (X) axisis Sample Mean and theValue (Y) axisis
frequency. Remove the Gridlines and the Legend. Chiekxt.

Chart Wizard -

/Tittes\/ es N\ Bridines N/

Chart title:
[Distribution of Sample Means]

Cateqory (%) axis:
|Sam|:|le Mean |

Yalue (Y) axis:
|frequencu |

Second category (X0 axis:

Second value (%) axis:

a)

Figure 12

15.The last dialog box is shown. Ensure that the chart will be put on the current sheet. Then click
Finish.
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Calculating Student t-Probabilities

A . Upper tail probabilities: pr(T =1)

Example: Find pr(T = 2) whereT ~ Studentgf = 9)

Click in cell A1.

Click thePaste Functionbutton Fe

1

2

3. ChooseStatistical from theFunction categorylist box in thePaste Functiondialog box.
4

from the tool bar.

ChooselTDIST from theFunction namelist box (Figure 1).

Paste Function

Function category:

Function name:

Mozt Recently Used
&1l

Financial

Date & Time

Math & Trig

STANDARDIZE
STDEY
STDEYA
STDEYP
STDEYPA

Statistical STEY™
Loakup & Reference

Database TINY

Text TREND
Logical TRIMMEAN
Information TTEST

TDIST(x deq_freedom, tails)
Returns the Student's t-distribution.

)

Cancel I oK I

Figure 1
5. Click OK.
6. Fillin the TDIST dialog box (Figure 2).

TDIST

X |z
Deg_freedom |3
Tails |1

= 2
9

=1

il

= 00358276412
Returns the Student’s t-distribution.

Tails specifies the number of distribution tails to return: one-tailed
distribution = 1; twao-tailed distribution = 2.

Cancel I 0K I

Formula result = 0035276412

o)

Figure 2

where:
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X is the value for which we want the distribution. It is equivaleniriaur manual. In
this example, we put 2 in this box.

Deg_freedo isthe number of degrees of freedom. In this example, we putt@ ibox.
m
Tails is the number of tails required either 1 or 2. In éhiample, we put 1 in this box.

7. Click OK. (The value of 0.038 should appear in cell Al.)

B . Lower tail probabilities: pr( T <t)
Example: Find pr(T < 1) whereT ~ Studentgf = 9)
Note: pr(T<1)=1-prT=1)

1. Evaluate pT=1) in cell B1 (use steps in section A. above.).

2. In cell B2, type:=1 — B1

3. PressEnter. (The value of 0.828 should appear in cell B2.)

3.C.pr(a<sT< b
Example: Find pr(0< T < 1) whereT ~ Studentgf = 9)
Note: prO<T<1)=pr=20)—prlf=1)
1. Evaluate prT = 0) in cell C1 (use steps in section A. above.).

2. Evaluate prT=1) in cell C2 (use steps in section A. above.).

3. In cell C3, type=C1 - C2

4. PressEnter. (The value of 0.328 should appear in cell C3.)

Note:
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Another way to calculate Studedrprobabilities is to type the function “=TDIS (df, tails)” directly into a
cell, where:
X is the value for which we want the distribution.
df is the number of degrees of freedom of the distribution.

tails specifies whether one tail or two tails are to be calculated

For example:
To evaluate pr(% 2): In cell Al, type:=TDIST(2, 9, 1).
To evaluate pr(& 1); In cell B1, type:=TDIST(1, 9, 1)

In cell B2, type:1 — B1

To evaluate pr(& X < 1): In cell C1, type:=TDIST(O, 9, 1)
In cell C2, type:=TDIST(1, 9, 1)
In cell C3, typeC1 - C2

# E C
1 |=TDIST(2,9,1) =TDIST(1 9,10 =TDIST(0,2,1)
z =1-E1 =TDIST(1,2,1)
z =C1-C2
Figure 3

Calculating the Inverse of the Studentt-distribution

Example:Find the t-valuet,,(0.025) ie. Probability0.025 and 30 degreeof freedomfor usein a 95%

confidence interval as thenultiplier.
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1. Click on cell Al.
2. Click thePaste Functionbutton from the tool bar.
3. ChooseStatistical from theFunction categorylist box in thePaste
4. ChooseTINV from theFunction namelist box (Figure 4).
Paste Function
Function cateqary: Function name:
Most Recently Used STDEVP 4
A11 STDEYPA
Financial STEYX
Date & Time TDIST
Math & Trig
Statistical TREMD
Lookup & Reference TRIMMEAN
Database TTEST
Text V&R E
Logical VARG o
| nfor mation VARP
TINY¥{ probability,deq_freedom}
Returns the inverse of the Student's t-distribution.
@ | Cancel I | 0K I
Figure 4
5. Click OK

6. Fillinthe TINV dialog box (figure 5).

TINY

Probability [0.05

= 0.05

Deqg_freedom | 30

[ed- 30

Returns the inverse of the Student's t-distribution.

= 2042270353

Deg_freedom is a positive integer indicating the number of degrees of freedom to
characterize the distribution.

@ Farmula result = 2 042270353

Cancel I oK I

Note:

TheExcel functionTINV calculates thevalue for two—tailed-distribution. So if we want to find the

value whose probability to the right is 0.1, then inTHéV function the value for the probability is

Figure 5

entered as 0.2, because of the two-tailed nature of the function.

7. Click OK. (The value 2.042 should appear in cell Al1.)

34
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Note:
The examples can be solved by directly typing the formula “=THN§f}” into the cell, where:
p is the probability for the two-tailed distribution

df is the number of degrees of freedom for the distribution
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t-Test of Means for Two Independent Samples

Example:
Perform a-test on the Urinary Androsterone Levels Data. (Refer to example 10.2.1 in your textboo

1. Enter the data intBxcel as shown in Figure 1 below.

A E

1 |heterosexual homosexual

z2 39 23
3 d 1.6
q ] z9
= 9 z4
= 29 2.3
T 3Z 1.6
g 4.6 23
2 4.3 34
10 z1 1.6
11 27 43z
12 2.3 2
13 1.8
14 2.2
15 3.1
16 1.3

Figure 1

2. From the menu bar seletbols t Data Analysis...

3. Select thet-Test: Two-Sample Assuming Unequal Variancesrom the Analysis Tools
list box seen in Figure 2.

Data Analysis

dnalysis Tools
Fandom Murber Generation “

Fank and Percentile

Regression

Sampling

1-Test: Paired Two Sample for Means

t-Test: Two-Sample &ssuming Equal Yariances

Cancel

Help

alm

z2-Test: Two Sample for Means

Figure 2

4. Click OK.
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5. The dialog box below is brought up. In tMariable 1 rangebox entetA1:A12, and in the
Variable 2 range box enterB1:B16. TheHypothesized mean differencas 0. Mark the
Labels checkbox. And th®©utput range is A20.

t-Test: Two-5ample Assuming Unequal Variances
Input
1] 4
Yariable 1 range: BEXE e l_]
Yariable 2 range: [E1E16 [P | Cancel
Hypothesized mean difference: |':' |
Hel
[ Labels E
A1pha:
Dutput Options
i Output range: l4z0 BT
i 3 New worksheet ply: | |
i Mew workbook
Figure 3

6. Click OK. The results will appear on the worksheet as in Figure 4.

] B C
20 |1-Test: Two-Sample Azzurming Unequal Yariances
21
22 hederosenis! | homasenia)
23 |Mean 251818182 25
24 |Mariance 051953635 0.85142857
25 |Observations 11 15
26 |Hypothesized Mean Difference ]
27 |df 24
28 |t Stat 1572239
29 |PLT <=t one-tail 000212947
30 |t Critical one-tail 1.71085232
Z1 |PIT<=t) two-tail 000425293
32 |t Critical two-tail 206339314
Figure 4
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t-Test of Means for Paired Data

Example:
Perform a-test on the Airforce Headsizes Data. (Refer to Example 10.1.3 in your textbook.)

1. Enter the data seen in Figure 1 ifbael.

L E C

1 |recruit cardboard rnetal

2 1 145 145
3 z 151 153
d = 163 161
5 4 152 131
5 5 151 145
T & 151 150
g T 149 150
e = 166 163
10 . 149 147
11 10 155 154
12 11 155 130
12 12 156 156
14 13 162 161
15 14 150 152
16 15 156 154
17 16 158 154
18 17 1449 147
19 18 163 1&0

Figure 1

2. From the menu bar sele€bols £ Data Analysis...

3. TheData Analysisdialog box is brought up. From tealysis Toolslist box select-Test:
Paired Two Sample for MeangSee Figure 2). CliclOK.

Data Analysis

dnalysis Tools
Random Mumber Generation 4F “

Fank and Percentile
Regression
Sarnplinig

Cancel

t-Test: Paired Two Sample for Means

1-Test: Two-Sample Assuming Equal Yariances
t-Test: Two-Sample Assuming Unequal Yariances
z2-Test: Two Sample for Means

Help

<a ]

Figure 2
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4. The following dialog box is shown (Figure 3). In tfariable 1 rangebox enteB1:B19, and in
the Variable 2 range box enterC1:C19. Mark theLabels checkbox. TheHypothesized
mean differenceis 0. TheOutput range is A23.

t-Test: Paired Two Sample for Means

1nput
".fparial:ule 1 range: |E‘11E‘1'5J = lL]
Yariable 2 range: HESE [P | Cancel
Hypothesized mean difference: |':' |
[ Labels E
#1pha:

Dutput Options
i Output range: 423 -

i 3 New worksheet ply: |
i Mew workbook

Figure 3

5. Click OK. The results will appear as in Figure 4 below.

] =] C

2% |1-Test: Paired Two Sample for Means
24
23 cardboatd raetal
25 |Mean 154 555555 152 944444
27 |Mariance 39024957 306437908
28 |Observations 18 12
29 |Pearson Correlation 0222935302
30 |Hypothesized MMean Difference ]
1 |df 17
I2 |t Stat 12854219
23 |PIT <=t) one-tail 0002707365
34 |t Critical one-tail 1. 73950543
25 |PLT<=t) two-tail 0.00541472
35 |t Critical two-tail 2109231252

Figure 4
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One - Way ANOVA O F - Test

Example: Construct one-way ANOVA table for the Cancer Data.

1. Enter the information as Figure 1 below.

A B
.1 | Stomach | Bronchus
2 1.18 0.81
3 -0.41 3.16
4 -0.64 -0.22
5 1.32 2.05
B 1.35 1.9
7 0.14 0.35
8 2.2 0.27
9 -0.1 0.73
0 2.2 1.84
1 3.83 3.06

4. Figure 1

2. From the Menu bar, seletbol — Data Analysis

3. ChooseAnova: Single Factorfrom theData Analysis dialog box. (Figure 2)

Data Analysziz

Analysis Toaols

anova: Two-Fackor With Replication
anova: Two-Fackar Withaout Replication
Carrelation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample For Yariances
Fourier Analysis

Histogram

Colon

2.01
0.21
1.07
4.31

1
3.51

3
1.74
1.67
218

K

Zancel

ddd

Help

5. Figure 2

4. Click OK.
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5.

6.

7. Click OK. The ANOVA table in Figure 4 should appear on a new worksheet.

In thelnput box, we set:

Input Range:

Grouped By:

Al:C11

Columns

Label in First Row Y

Alpha:

In the Output options, chooseNew Worksheet Ply The ANOVA table will be produced on a

0.05

new worksheet. ThAnova: Single Factordialog box should look like Figure 3.

Anova: Single Factor

i E3

~Inpuk
Input Range:

Grouped By

0.0s

¥

[at:c11

Cancel
* Columns

o Rows

4l

Help

—oukput options
f" Oukpuk Range:

% pew Waorksheet Ely:
™ Mew Workbook

Figure 3

Figure 4

A | B ¢ | b | E | F | 6 |
1 [Anova: Single Factor
2
3 [SUMMARY
4 | Groups Count Sum Average | Vatance
|5 |Stomach 10 11.2 1.12] 1.957022
LB [Bronchus 10 15.25 1.525| 1.651094
7 |Calan 10 21.03 2103 1.4158312
LB |
19
10 | ANCYWA,
11 e of Vang 55 df s F F-value F ot
|12 |Between G 4.881327 20 2440663 1. 447769 025277 35354131
L1353 |'Within Gro 4551656 27 1.68581
14
15 |Toatal 50.39519 29
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Chi-square Test

One-Dimensional Tables

Example: Perform a Chi-square test for goodness of fit on the Rolls of a Die Data. (Refer to examp
11.1.1 in your textbook.)

1. Enter the data intexcel as done in Figure 1. Also enter the forme@UM(B2:B7) into cell B8.

& E
1 |outcome count
2 |1 26
z |2 40
4 |3 a7
S |4 26
& |3 43
7 |E za
2 =SUMCB2 :ET)
Figure 1

2. Enterexpectedinto cell C1. Then enter the formut$B$8/6into cells C2:C7.

expected
=$E$5/6
$BE2/E
tBE2 /e
=}B%2 S5
=$E$2/6
=$E$5/6

Figure 2

3. In cell A10 type=CHITEST(B2:B7,C2:C7) as seen in Figure 3.

9
10 |=CHITEST(EZ BT ,C2 CT)
11

Figure 3
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4. Once all the formulas have been enterediitoel worksheet will look like the figure below. Cell
A10 contains th&-value for the goodness of fit test.

] E C

1 |outcome count expected

2 1 26 5
] 2 40 35
4 z z7 z5
3 4 25 35
=] 5 43 35
T & z8 5
g 210

9
10 | 018329433

Figure 4

Two-Dimensional Tables

Example:
Perform a Chi-square test of homogeneity on the Phenotype Regional Data. The method describec
below can also be used to perform a test of independence. (Refer to example 11.2.2 in your textbs

Phenotype
Region A B @) AB Totals
Nithsdale 98 35 115 5 253
Cree 38 9 79 6 132
Rhinns 36 9 47 7 99
Totals 172 53 241 18 484

1. Enter the above data inExcel in the manner shown in the figure below.

& E C L E F
1 |observed i B o e Total=s
2 |Mithzdale Qg A 115 5 253
Z |Cree I Q 79 & 132
4 |Rhinns 1) e 47 T 29
S |Totals 172 a3 241 12 434
Figure 5
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T |expected .ﬁ.
2 [Nithsdale
E

In cells B8:E10, enter the formulas seen below.

E u] AE

=($FF2 *ET)/HFES  =($FEZ*CS)SPFES  =(FFF2*DT)/EFES  =($FEZ2=ES)/PFES

Cree =($F$Z *E$5)FFES =($FET*CETV/EFES  =($FES*DES) FFES =(FFETEET) SEFES

—_

0 Rhinnz

=($Ff4 *EF5)FFES  =(FE4*CETN/EFES | =($FF4 *DES)AFFES =354 2EET) SEFES

Figure 6

3. The results will then be displayed in the worksheet as shown in Figure 7.

T |exwpected B ] AE

2 |Mith=dale go.a0  2Y.T045 125977 940909
3 |Cree 459091 144545 657273 4.90909
10 |Rhinn= I5.1818 108409 492955 I.68182

4. Select cell A13. Then on the tool bar click faste Functionbutton

Figure 7

Fe

. ThePaste

Function dialog box is brought up. ChooSgatistical from theFunction category box, and
then choos€HITEST from theFunction namebox. ClickOK.

Paste Function

Function category:

Function name:

Most Becently Used AYEDEY 4
&1l Ay ERAGE E
Financial &Y ERAGEA

Date & Time BETADIST

Math & Trig BETAINY

Statistical BIMOMDIST

Lookup & Reference CHIDIST

Database CHIINY

Text

Logical COMFIDEMCE

I nfar mation CORREL -

CHITEST{actual_range expected_range}

Feturns the test for independence: the walue from the chi-squared
distribution for the statistic and the appropriate degrees of freedam.

@ | Cancel I | oK I

Figure 8
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5. TheCHITEST dialog box appears. Thctual_range is B2:E4, and theExpected_rangeis
B8:E10. Click OK.

HITEST
Actual_range [B2:E4 - {0.32825180189;
Expected_range [BS:E10 IE'= {0,0,0,0;0,0,0,0;

= CHITEST{BZ:E4,B&:E10
Returns the test for independence: the walue from the chi-squared distribution for the
statistic and the appropriate degrees of freedom.
Expected_range is the range of data that contains the ratio of the product of row totals
and column totals to the grand total.

@ Formula result = CHITEST(EBZ:E4,BS:E10; | Cancel I 0K I

Figure 9

6. Finally the worksheet should look as in Figure 10. Ph@&lue for the Chi-square test is found in
cell A13 and the value is 0.015.

& E C L E F
1 |observed i B o e Total=s
2 |Mithzdale Q3 z3 115 S 233
Z |Cree I Q 79 & 132
4 |Rhinns ZE Q 47 7 99
S |Totals 172 o3 241 1a 424
&
T |expected ] = ] &E
2 |Mith=dale 299091 277045 125977 940909
2 |Cree 46 9091 14 4545 &5.7272 4 .90909
10 |Rhinns IS 1818 102409 492935 T E2122
11
12
12 | 0.0130207

Figure 10

46 Excel



Simple Linear Regression

Example:
Perform simple linear regression on the Chernobyl Data. (Refer to example 3.1.1 in your textbook.

1. Enter the Chernobyl data inxcel as seen in Figure 1.

& | E |
1 |percent radiation
2 22 23
Z 24 20
4 19 22
] 59 29
=] ) 52
7 25 21
g 1] 16
2 4.z 37
10 5 44

Figure 1

2. From the menu bar choo3®ols then theData Analysis option.

3. TheData Analysisdialog box appears (See Figure 2). SelRmgressionand then clickOK.

Data Analysis

Analysis Tools -[]
Hizstogram 4F “

Moving &verage

Fandarm Number Generatian Eancel
Fank and Percentile
Fegression
Sampling
t-Test: Paired Two Sample for Means

t-Test: Two-Sample &ssuming Equal Yariances

Help

<k

Figure 2
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4. Fill in the Regressiondialog box as shown in Figure 3 below. Thput Y range is A1:A10,
and thelnput X range isB1:B10. Mark theLabels checkbox. Mark the circle next tdew
workbook for theOutput Options. Also mark theResidual plots checkbox.

Regression
Anput
1] 4
Input ¥ range: 41410 T [_]
Input ¥ range: |EI:EIEI T
[ Labels [ Constant is zero
[ Cconfidence 1evel: =z
Dutput Options
() Qutput range: | |Se

() New worksheet ply: | |
) Mew workbook

-Residuals
] Residuals [ Residual plots

[ Standardized residuals  [] Line fit plots

-Normal probability
] Mormal probability plots

Figure 3

5. Click OK. The regression analysis tool produces the output seen below in Figure 4.

A E C K] E F G H |
1 |SUrMMARY OUTPUT
2
= Regression Sstisdies
4 |Multiple B 091165222
3 |R Square 083110976
& | Adjusted R Sq 020692239
T |Standard Erro 065570229
8 Observations E
£
10 | ANOY &
11 df 55 s r Sigrificance
12 |Regression 1 14810876 14810376 344470373 0.000515847
13 |Residual T 3009624 | 042994529
14 |Taotal =] 17.82
15
16 Cowifficients Tdandand Crnoe T 5dsd = v Lower P58 Upper 298 Lower 25.0% Uoper 2508
17 | Intercept -1 1795128 072323094 -1 6310313 014690466 -2.83972305 053055539 -2.8897305 0.5305559
18 |radiation 014924739 0.0254291'3 58691599 000051847 008211755 0209237844 0.08911755 020937544

Figure 4
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6. Excel also produces a Residual plot. This plot needs to be enlarged to look like the plot shown |
in Figure 5.

radiation REesidual Plot
1
N *
05 4 *
Lr]
= ] f —% o f
= ! 20 + z0 * 40 21
g 054 *
_‘| 4
-
-1.5
radiation
Figure 5

Note:
The Normal probability plots are not the plots we are looking for as they are not normal plots for the
residuals. So we ignore this option.
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Correlation

Example:
Determine the sample correlation coefficient of the Chernobyl Data. (Refer to example 3.1.1 in youl
textbook.)

1. Enter the data intBxcel as seen below in Figure 1.

& | E |

1 |percent radiation

2 22 23
Z 24 20
4 19 22
3 9 29
& ) 52
7 25 21
8 1] 16
3 4.2 =7
10 5 g4

Figure 1

2. From the menu bar seletbols £t Data Analysis...

3. The Data Analysisdialog box is brought up. SeleCorrelation from theAnalysis Toolslist
box seen in the figure below.

Data Analysis

Analysis Tools
Anowva: Single Factor “

T

anova: Two-Factor With Replication Cancel

ginova: Two-Factor Without REEHcatinn

Covariance

Deszcriptive Statistics
Exponential Smoothing
F-Test Two-Sample for Yariances N

Help

Figure 2
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4. Click OK.

5. Then theCorrelation dialog box is brought up. THaput range is A1:B10. Mark the check
box for Labels in the first row, and ensure that the circle nextGolumns is marked as well.
The Output range is A15.

Correlation S———&f7f7———|
Input
Input range: |$'*'$1 $EE10
Grouped by: i Columns ) Rows | Cancel
[ Labels in first row
| Help

Dutput Options
i Output range: 415

i 3 New worksheet ply: |
i Mew workbook

Figure 3

6. Click OK. The results thdxcel outputs can be seen below in Figure 4.

15 et tadiston
16 |percent 1
17 |radiation 091165222 1

Figure 4

7. The sample correlation coefficient is contained in cell B17.
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Copying and Pasting Excel into Word
It is useful to be able to include parts dbael spreadsheet or &xcel graph in aVord document as
part of a report or assignment.

Example:
The Excel regression output and the graph below needs to be placed into a report.

La) B c B) E F G
SUMMARY OUTPUT

1

z

= Regrersion Statistes

4 |Multiple R 091165222
5 |R Square 0.8311097&
=]
=
=]

Adjusted B Sq 0280698259
Standard Erro 0653702589
Obzervations El

E

10 | &NDV A&

11 o L5 s r Sioriticance ©

12 |Regression 1 148310376 14 810376 24 4470379 000051847

13 |Reszidual T 009524 0.42994529

14 |Total g 17.52

15

16 Cosifficients ftandard Deve 5ty = s e Lowsts 258 Lo 2538
17 |Intercept -1 A796123 0.723230%4 -1 63103132 014690466 -2.8897805 0.5305559
18 |radiation 014924799 0.02542919 58691599 000051847 008911755 020937344
19

Figure 1

20
21

22 Normal Probability Plot
73

24
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28
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30 4+
B
32
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37
za 1t
39
40
41 o
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44
45
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,
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Figure 2
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1. Select cells A1:G18. Click on the menu Eatit £ Copy.

2. Then move over toVord. Place the blinking cursor at the spot that you wish the copied data to g
Click on the menu bétdit £ Paste.

3. Once copied and pasted the regression output would look like the table below.

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.91165222

R Square 0.83110976
Adjusted R 0.80698259
Square
Standard 0.65570289
Error
Observations 9
ANOVA
df SS MS F Significance
F

Regression 1 14.810376 14.810376 34.4470379 0.00061847
Residual 7 3.009624 0.42994629
Total 8 17.82

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -1.1796123 0.72323094 -1.6310313 0.14690466 -2.8897805 0.5305559
radiation 0.14924799 0.02542919 5.8691599 0.00061847 0.08911755 0.20937844

4. ActivateExcel. Click on the white part of the graph near the edge. Small black squares appear
around the edge of the graph. Copy the graph using the method described in Step 1.

5. ActivateWord and place the blinking cursor in the spot that you want put the graph. Paste the cc
graph as in Step 2.

6. The graph will then appear in thidord document.
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