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What’s this all about?

In one of the previous post in my blog Grad School Jungle, | have stressed out the importance of a
dependable computer set when you are enrolled in a graduate school program. One of the reasons is in
data analysis. Following is an excerpt from the post entitled “Computer: a grad student’s best friend”:

'{}

A decade ago statistical computations for grad researches are done
either manually or with the help of a scientific calculator. You’ll need
pages of scratch paper for this. Nowadays, statistical software such as
SPSS, SAS, STATA, and Minitab can compute large amounts of data in
seconds.

However, | fail to mention that these are expensive applications in which only institutions can afford and
justify the purchase of a licensed version. Individual students therefore can only resort to the trial or
student versions of the software. These sometimes have limited features and can only be functional for a
short period of time.

In this regard, | am providing you with this eBook about analyzing statistical data using MS Excel, a
Microsoft Office Application for spreadsheets. Although Excel cannot exceed the mainstream statistical
software packages in terms of performance, this eBook will try to teach you how to analyze small
datasets using inferential statistics and along the way increase your understanding about the statistical
analysis minus the hassles of the manual computations.

Mike Arieh Medina
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How to load the MS Excel add-in for data analysis

The Analysis ToolPak is a Microsoft Office Excel add-in. This is a program that is available when you
install Microsoft Office or Excel. This add-in provides an indispensable tool for data analysis be it for
descriptive or inferential statistics for your data set. After installing MS Office however, you don’t see it in
the Data tab during your first use. In order to use it in Excel you need to load it first.

1. Once you have opened MS Excel, click the Microsoft Office Button, and then click Excel
Options at the lower left part of the dialogue box.
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2. Click Add-Ins found in the left panel of the dialogue box, and then in the Manage box found at the
lower part, select Excel Add-ins, then click Go.

Advanced

Customize

| Add-ins
Trust Center

Rescurces

Inactive Application Add-ins
Analysis ToolPak

Analysis ToolPak - VBA
Conditional Sum Wizard

Custom XML Data

Date (Smart tag lists)

Euro Currency Teols

Financial Symbel (Smart tag lists)
Headers and Footers

Hidden Rows and Celumns
Hidden Worksheets

Internet Assistant VBA

Invisible Content

Lookup Wizard

Person Name (Qutlock e-mail recipients)
Sclver Add-in

Document Related Add-ins

ent Reloted Add-ns

Disabled Application Add-ins

Add-in: Analysis ToolPak
Publisher:  Micresoft Cerporation
Location: C:\Program Files\Microsoft Office\ Office

Description: Provides data analysis tools for statistical

Manage: |Excel Add-ins

L‘ Qo..[: |
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3. In the Add-Ins available dialogue box, click the check box for the Analysis ToolPak, and then
click OK.

Add-Ins K E3

Add-Ins available:

Y4l Analysis ToolPak oti\
I~ analysis ToolPak - YBA s
I Conditional Sum Wizard Cancel
I~ Euro Currency Tools
| Internet Assistant VBA
I Lookup Wizard

[T Solver add-in

Browse...

Autornation, ..

~analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Note: If Analysis ToolPak is not found in the Add-Ins available dialogue box, click Browse to
locate it.

If you get a notification that the Analysis ToolPak is not currently installed on your computer, click
Yes to install it.
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4. After you have loaded the Analysis ToolPak, the Data Analysis icon will now be available in the
Analysis group on the Data tab.

- B
© - = X

LS *b Data Analysis

E Analysis

«

Let’s try how this add-in works! Read the next chapter to try some simple descriptive statistics using the Data
Analysis command.
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How to perform descriptive statistics using MS Excel

Here’s a way to do some descriptive statistics using the MS Excel Analysis ToolPak add-in.

1. Encode your data vertically in a worksheet.

esd |

53
J Home Insert Page Layout

= %
G

Paste o | e e
¥ B 7 U &

v

fem \ i O - > v
Calibri 11 |

Clipboard = Font

F1 v i Je |

1 Final Exam Results
2 | 93

3 S0
4

5

89

88
6 | 86
7 84
8 81
3 92
10 | 91
11 92
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2. Click the Data tab, and then click the Data Analysis command icon.

9 - O X
Slehea THE = 1 A
LA o= *= | |Eg Datapdnalysis
A= +)1= — ‘—J 7 |
e
group Subtotal E
lutiine " Analysis

3. In the Data Analysis dialogue box, select descriptive statistics, and then click Ok.

Data Analysis |

Analysis Tools

OK
Anova: Two-Factor Without Replication :J m
Correlation Cancel |
Covariance

‘Descriptive Statistics =
Exponential Smoothing Help
F-Test Two-Sample for Yariances

Fourier Analysis

Histogram

Moving Average

Random Mumber Generation _"_I
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4. In the Descriptive Analysis dialogue box, enter the input range and the output range values, check the
descriptive statistics you wish to be computed (summary statistics, confidence level, etc.) and then
click Ok. Note: If you have included the column title in the input range, check Labels in first row.

L-":j \ X =
'/) Home Insert Page Layout Formulas Data Review View
La o fess Descriptive Statistics I
1 : g : -Input PP
* From Text . |~ | InputRange: .A-.1:-.p,~.11 5] ILI =
Cancel
Get BExternal Data Grouped By: & Columns ﬁj
A1 % L ows 0
IV Labels in First row =
A B
1 'Final Exam Results | ~Output options
1 \ -
2 : 33 ! (% Qutput Range: {$c$1 5|
34 30 E " New Worksheet Ply: [
. i 83 \ " New Workbook
5 | 88 \
- : == E ¥ Summary statisti‘L\\g
- E % : [V Confidence Level for Mean: |95 %
1 \ x
g | g1 E : Kth Largest: '_Ii
1 V <
9 1 97 : Kth Smallest
' \
10} 91 :
15 5 S SO
12
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5. The results will be displayed in the output range you have specified.

C D
Final Exam Results
Mean 88.6
Standard Error 1.231079021
Median 838.5
Mode 92

Standard Deviation
Sample Variance

Kurtosis
Skewness
Range
Minimum
Maximum
Sum

Count
Largest(1)
Smallest(1)

Confidence Level{385.0%)

3.893013686
15.15555556
-0.0548835982
-0.87964931
12

81

93

886

10

93

81
2.784894213

Now, let’s try hypothesis testing in the next chapter.
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Performing a t-test in Excel

1. Encode your data set in an Excel worksheet.

(On) \d 92 - ©
&

Home Insert Page Layout

<l

£2 From Access 5 5

- From Web — —

From Other Existing
-f] From Text Scurces v | Connections

Get External Data

E1 (3 £ |
A B C D
1 |Section A Section B
2 92 87
3 89 g8
4 85 g9
5 | 83 88
6 82 87
7 82 g8
8 83 85
9 | 81 84
10 79 34
11 | 80 28
12
13 |
14
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2. From the Data tab click Data Analysis.
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3. From the Data Analysis dialogue box, scroll down until you see t-Test: Two-Sample Assuming Equal
Variances; click it, and then click on OK.

IData Analysis 2%

Analysis Tools

O
F-Test Two-Sample for Yariances A
Fourier Analysis Cancel
Histogram
Moving Average
Random Number Generation Help

Rank and Percentile
Regression

Sampling doond
t-Test: Paired Two Sample For Means
t-Test: Two-Sample Assuming Equal Yariances
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4. Click on the box for “Variable 1 Range”, highlight the cells containing the data for the first group. After
they have been selected, click on the box labeled "Variable 2 Range". Then, highlight the cells
containing the data for the other sample.

ISR > cait !t | S s A Ince
Curce

Get External Data Connections Sort & Filter
I

t-Test: Two-Sample Assuming Equal Varian..

7]x]—

SIS _A. — = c ~Input

1 ESection AiSection B Variable 1 Range: Basisasi =] | OK[ I

i E :;E :; Yariable 2 Range: [$B$1:4B$11 | Cancel I
1 L]

- E 855 83 Hypothesized Mean Difference: I_ ﬂ]

5 E 835 88 IV Labels

6 E 825 87 Alpha: Er

7 82: 88 '

3 E 83! 35 ~Output options =

g ! 815 a1 ¢ Qutput Range: |$D$1 L—E]

10 E 79! 94 " New Worksheet Ply: [

L 8 _05 23 " New Workbook

12

13

If you have included highlighting the label for the groups of data, check on Labels.

In the "Output Options", click on the button beside the Output Range; then click in the box beside it.
Select a cell on your worksheet into which you would like the results to be placed. Click OK.
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5. The results of the T-Test will appear in the designated range. There is a significant difference
between the two sample means if the absolute value of the t statistic is greater than the t critical value
or P is less than the alpha level you have set.

D E F
t-Test: Two-Sample Assuming Equal Variances

Section A Section B

Mean 83.6 86.8
Variance 16.43888889 3.28888889
Observations 10 10
Pooled Variance 9.888888889
Hypothesized Mean 0
df 18
1 Stat -2.27541822
P{T<=t} one-tail 0.017670139
t Critical one-tail 1.734063592
P{T<=t) two-tail 0.035340278
t Critical two-tail 2.100922037

Now, in the next chapter, will try comparing 3 groups!
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The ANOVA using Excel

1. Encode your data in Excel.

G H I
Julia Joey Mike
90 88 84
89 86 83
87 83 87
88 87 81
86 83 80
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2. From the Data tab click Data Analysis.

kil

& . HEE @ l% ata Analysis—‘
= HEE .

-~ =

lol

1group Subtotal

Jutline 3 | Analysis
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2. Click OK to the first choice, ANOVA: Single Factor.

Data Analysis K E3
Analysis Tools
QK

Anova; Single Fackor

Anova: Two-Factor With Replication — Cancel
Anova: Two-Factor Without Replication

Correlation

Covariance I Help

Descriptive Statistics
Exponential Smoothing
F-Test Two-Sample For Yariances

Fourier Analysis
Histogram _1]
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4. Click and drag your mouse from Julia’s name to the last score in Mike's column. This will
automatically complete the Input Range for you. Click the box labeled "Labels in First Row." Click Output
Range. Then either type in an empty cell location, or mouse click an empty cell as shown. Click OK.

Sort & Filter
~Input =
Input Range: =l I—J H =
G H | 3 p
yremmmeepmmmme e e Cancel I
¢ Julia Joey Mike Grouped By: (* Columns
90 88 84 " Rows Help |
39 36 85 IV Labels in first row
87 85 87 alpha: [o.05
38 87 21
-Output options
36 83 50 ! _
{* Qutput Range: [5x$1 =5
(" New Worksheet Ply: I
" New Workbook
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5. Interpret the probability results by evaluating the F ratio. If the F ratio is larger than the F critical value,
F crit, there is a statistically significant difference. If it is smaller than the F crit value, the score
differences are best explained by chance.

K L M N 0 P Q

Anova: Single Factor
SUMMARY I

Groups Count Sum Average Variance
Julia 5 440 88 2.5
Joey 5 429 85.8 3.7
Mike 5 417 334 8.3
ANOVA
Source of Variation 5SS df MS F P-value F crit
Between Groups = 52.93333 2 26.46667 5.475862 0.020427 3.8852%4
Within Groups 58 12 4.833333
Total 110.9333 14

The F ratio 5.47 is larger than the F crit value 3.88. Julia is a better student. The difference between her
and the other two students is statistically significant.

We have finished with comparison statistics now we shall try Excel in computing for statistics of
relationships!
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Linear Regression with Excel

A linear regression is a statistical tool employed in order to determine whether or not two (or more)
variables are linearly related.

Suppose you want to determine whether a student's grade in statistics is a function of his or her grade in
algebra. The general form of the relationship is:

Y; = a + bX;
where:

Y; = value of Y (statistics grade) for observation i

a = average value of Y (statistics grade) when X (algebra grade) is zero

b = average change in Y (statistics grade) given a one unit increase in X (algebra grade), i.e. the
average increase in statistics grade for each additional grade point in algebra

X; = value of X (algebra grade) for observation i
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You start by collecting a random sample of observations, and recording them in your spreadsheet. For
ease of computation, it helps to put the dependent variable (Y) in the left column and the independent

variable (X) in the right column.

Get BExternal Data

Chart8

= :

A
1
3
4
5
6
7
8
9

10
11
12
13

1

QW o - o W kW N

| g

88
87
93
97
78
50
47
36
75
70

Observation Algebra Statistics

84
86
88
89
83
55
41
50
70
73
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From the Data tab, Click on Data Analysis. A dialogue box for Data Analysis will appear.

iData Analysis ki E3
Analysis Tools
QK
Covariance j
Descriptive Statistics Cancel

Exponential Smoothing

F-Test Two-Sample for Yariances

Fourier Analysis

Histogram

Moving Average —
Random Number Generation

Rank and Percentile
s v

Help

Scroll down until you see the "Regression” tool, click on it, then click OK.
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You will see a box like this:

c;,‘ 7 ¥ Chart Tools
3
'—/ Home Insert Page Layout Fermulas Data Review View Design Layout F
- From Access | f 1
{ 1 c = s ’.. l ‘‘‘‘ 1
Get External Data Connections Sort & Filter
B1 v £ |
w B = Regression HE |
1 Observation :;A-(g-e-t;r-a- -EStatistics ~Input m
] -
2 11 gg! 84 Input ¥ Range: ,E;' b1:$B411 g}j
= : \ Cancel I
3 2 87y 86 Input ¥ Range: [scs1:gcs11 |
4 3! 93! 88
Hel
! . IV Labels [~ Constant is Zero i-l
5 4 ] 97. 89
5 : 78! 83 IV Confidence Level: |95 %
\ \
- \ 505 55 ~Output options
] 1 -~
2 7: 47: H ¢ Qutput Range: |$E$1 g_t_]
S 81 361 50
; ! " New Worksheet Ply: |
10 3, 75 70
' ' " New Workbook -
11 10! 70! 73 :
pr e t esiduals "
12 ™ Residuals I~ Residual Plots B
13 [~ Standardized Residuals IV Line Fit Plats
i4
» Mormal Probability -
15 I Normal Probability Plots ’ L
16 f
17 r

Click inside the box labeled "Input Y Range:" and then click on cell B1 and hold the left mouse button
down and highlight cells B1 through B11

Next, click inside the box labeled "Input X Range:" and then click on cell C1 and hold the left mouse
button down and highlight cells C1 throught C11
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Since we have labels at the top of each data column (and included their cells in the ranges above) click
the "Labels" checkbox and then click the "Line Fit Plots" checkbox.

Now, click OK and Excel will perform the linear regression, and the output will be shown on a range you
have specified in the “Output Range”.

= I Finke vy Vo
=% EQIT LINKS 27 Advanced

Connections Sort &L Filter Dats Tools Qutline
Data An
E F G H | J K L Tools f
SUMMARY OUTPUT analysi
@ FUD
Regression Statistics Pres
Multiple R 0.95418698
R Square 0.9104728
Adjusted R Square  0.8392819
Standard Error 6.69131311
Observations 10
ANOVA
df SS MS F Significance F
Regression 1 3642.710631 3642.7106 81.358318 1.82329E-05
Residual 8 358.1893694 44.773671
Total 9 4000.9
Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -10.7281504  9.423476157 -1.1384438 (0.2878749 -32.45872536 11.0024246 -32.458725 11.00242458
Statistics 1.15199087 0.127716818 9.0198847 1.823E-05 0.857475455 1.44650647 0.85747546 1.446506475

Values to note:

The "intercept"” is the value of "a" in the equation: Y; = a + bX;
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The “slope” is the value of "b" in the equation: Y; = a + bX;

So, our regression equation is:  statistics grade = -10.728 + 1.512(algebra grade)
We interpret it as: the statistics grade of a student increases by 1.512 with every increase of the algebra
grade by one.

We should also look at the "Adjusted R Square" value in the Regression statistic in order to determine
how strong the relationship between statistics grade and algebra grade is. In this case, its value is 0.90,

which indicates that about 90% of statistics grade is determined by the algebra grade (so about 10% is
determined by other factors).

We can also look at the line fit plot to get a visual feel for how "linear" the relationship is:
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Statistics Line Fit Plot

Alpebea
a

Statistics

The pink squares show the "predicted" relationship, i.e. a perfectly straight line from the equation:
Y; = a + bX;

The dark blue diamonds show the actual relationship:

Y; = a + bX; + error,

The error term accounts for the fact that the part of salary is due to other factors not included in our
model.

We can also connect the pink squares with a straight line also called a regression line by right clicking
any of the pink squares. Then click button for “Linear” then click “Close”.
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H

| Line Style
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The graph will then look like this.

Statistics Line Fit Plot

120
100
-
80 SN
=T
= -~
3 ~
5 ¥ " * Algetra
< <l
* /./' B Fredictec Algebrs
40 /' Linear (Drecicted Algebral
o 3
0
Q-+
o 10 0 e 42 0 60 7 80 S0 100
Statistics
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Grad School Jungle

gradschooljungle.blogspot.com

Grad School Jungle is an academic blog started in March 2008 by Mike Arieh Medina. It was originally
meant to cover environmental and development topics for his PhD academic papers. Later on, in
September 2010, Mike felt the need of graduate students to have certain resources that would provide
them with ways on how to focus on their studies by acquiring information that would motivate them in
finishing their graduate degree. Thus, Grad School Jungle now included posts on news, articles, tips and
other motivational materials for grad students in general. Furthermore, college students and teachers
were also able to benefit from the information posted in the blog. This eBook, Statistically Excellent:
Inferential Statistics using MS Excel 2007 is a compilation of a series of blog posts which was
published in Grad School Jungle in January 2011.
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