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19 modules @i@vag Analysis Toolpak
1. Anova: Single Factor
Anova: Two-Factor with Replication
Anova: Two-Factor without Replication

Correlation

2

3

a

5. Covariance
6. Descriptive Statistics

7. Exponential Smoothing

8. F-Test

9. Fourier Analysis

10. Histogram

11. Moving Average

12. Random Number Generation

13. Rank and Percentile

14. Regression

15. Sampling

16. t-Test: Paired Two Sample for Means

17. t-Test: Two-Sample Assuming Equal Variances
18. t-Test: Two-Sample Assuming Unequal Variances

19. z-Test: Two Sample for Means



Know Your Dataset
AouflaziFIinseiteya 19desianuiiladeyaveasieu EDA - Exploratory Data Analysis
Aaflsrmssifentiu dataset 1 4 1o
1. dimension 91U3U row x column va3deya
2. Uayadl missing value visoLan
3. fruuseglsilu dependent wag independent variables
3.1 dependent @aLUsaL

3.2 independent falUsdaszusosLUIAu

N

. AEDAUBIAY (summary statistics) Yesnaautis1aula

ﬁayaﬁ'??ﬁu tutorial 5’7@ Boston ﬁﬁ/gfl\‘mm 14 columns x 506 records
Inaus target %39 dependent variable fiisraulafe medv (median house values) s1A1na13wBITY
Tuituiiug druneduiBugresuusunie independent variable Tisranunsaidonidamld
BnsilinireqInteyadl missing value W3awan?
Tu Excel ansnsaldfiledu SUMO diu ISBLANK() Wietudwuau cell #ilsifidoya dmadwsoonan
wihriugudulaindeyansu 100% wseagldileidu COUNTBLANK() Alanadnsimiiouiuae
=SUM(ISBLANK(A1:N507) * 1)
=COUNTBLANK(A1:N507)

Descriptive Statistics

11939101 EDA Yoaavng nismaansilasnuvesmeduiigiaula ausild Analysis Toolpak 9

HeUsgndanaitunisideu formula leageruIn AANY Data > Data Analysis ke IRIA1MINUMUENS

Descriptive Statistics ) X
Input
.
Input Range: SMNE1:SNSS0T
= Cancel
Data Analysis 2 X Grouped By (® Columns
O Bows
Analysis Tools -/ Bow Help
oK +] Labels in first row

Anova: Two-Factor With Replication A
Anova: Two-Factor Without Replication Cancel
Correlation Output options
Covariance (@) Qutput Range: T2 +
Descriptive Statistics 1 Help N SBieE
Exponential Smoothing AR SR 1Y
F-Test Two-Sample for Variances O New Workbook
Fourier Analysis
Histogram M_Summary statistics|
Moving Average s [ confidence Level for Mean: %

[ kth Largest:

D Kth Smallest:



Analysis Toolpak tJu add-in wuu drag and drop lfeudeugnseslsiae wadenduusldludesdi

gnAaeaIN OK iosunaldiae

1. 1@9n Input Range Msaula lusognsiuuumnadut N (fuUs medv)

2. 81 row Anilauas dataset Lutanaduulmsaan Labels in first row

3, &80 Output Range 118N maaRRlUWUET cell Ty Excel worksheet

Output 7lA31n descriptive statistics dAanRd1ANLIIIUoY* 1WU mean, median, mode, sd,

variance \Jusiu (GliTeugnsiomunilldianlisinniy 5-10 wai)

medv
Mean 22.53281
Standard Error 0.408861
Median 21.2
Mode 50
Standard Deviation 9.197104
Sample Variance 84.58672
Kurtosis 1.495197
Skewness 1.108098
Range 45
Minimum 5
Maximum 50
Sum 11401.6
Count 506

Correlation

a

§298149 functions dnsdaudewes uARaRmiiaswda
=AVERAGE()

=STDEV()

=MEDIAN()

=MODE.SNGL()

=MIN()

=MAX()

=MAX()-MIN() // Range

=SUM()

=COUNT()

35a314 correlation matrix Tndulu# Data Analysis LLéj'JL?i‘EJﬂLMH Correlation Tuges input range

Idendeyavressianuaiag A1IN507 uaen output Tu worksheet Tvsidiseadn COR

Data Analysis

Analysis Tools

Anova: Single Factor
Anova: Two-Factor With Replication

Anova: Two-Factor Without Replication

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

1 -

Correlation ? X
Input
X Input Range: SAS1:SNS$507 o
oK | Grouped By: (® Columns Cancel
Cancel O Rows Help

Labels in first row

Help

Output options
(® Output Range: coR) 1+
O New Worksheet Ply:

O New Workbook

Correlation matrix Tu analysis toolpak



N1 a |

15792 19M1579 correlation matrix 119191519 L@SAUAY MUdslTe AN correlation AxilANI99Y

U

5814 [-1, +1] iSesvuneuinulainsuusaesdaiudounvasluianmaneiniu ie. x Wu y g @

wiseaingauAsdsuLUaslufiaanssiutuiy duUsnianuduiusaananiu medv Ao rm (F1u3u

7184) 3@ correlation = 0.69536

A B C D E F G H | J K L M N o]
1 crim zn indus chas nox rm age dis rad tax ptratio black Istat medv
2 crim 1
3 -0.20047 1
4 indus 0.40658 -0.53383 1
5 chas -0.05589 -0.0427 0.06254 1
6 nox 0.42097 -0.5166 0.76365 0.0912 1
7 m -0.21925 0.31199 -0.39168 0.09125 -0.30219 1
8 age 0.35273 -0.56954 0.64478 0.08652 0.73147 -0.24026 1
9 |dis -0.37967 0.66441 -0.70803 -0.09918 -0.76923 0.20525 -0.74788 1
10 rad 0.62551 -0.31195 0.59513 -0.00737 0.61144 -0.20985 0.45602 -0.49459 1
11 tax 0.58276 -0.31456 0.72076 -0.03559 0.6e6802 -0.29205 0.50646 -0.53443 0.91023 1
12 ptratio 0.28995 -0.39168 0.38325 -0.12152 0.18893 -0.3555 0.26152 -0.23247 0.46474 0.46085 1
13 |black -0.38506 0.17552 -0.35698 0.04879 -0.38005 0.12807 -0.27353 0.29151 -0.44441 -0.44181 -0.17738 1
14 Istat 0.45562 -0.41299 0.6038 -0.05393 0.59088 -0.61381 0.60234  -0.497 0.48868 0.54399 0.37404 -0.36609 1
15 medv -0.3883 0.36045 -0.48373 0.17526 —0.42732 -0.37695 0.24993 -0.38163 -0.46854 -0.50779 0.33346 -0.73766

Unadfly correlation matrix Tun19ilAs1ERANLENNUGVB I ILUSITIUSHE (quantitative data)

#1919 correlation matrix

\51@101501384 correlation coefficients vosmaulsiiaula w3elt conditional formatting lalasdiuu

heatmap fildl i.e. AzLUUgEdY Avwuwimdsou {Wusiu

Linear Regression

Lmagaving 1aesasisluea linear regression fut1e L519gdeNfIKUTAUAINGIAS rm age dis 1

18y ues1A1TU medy MinaveIaNnIsAls1asn Ul uUn

medv = f(rm, age, dis)

medv = b0 + b1*rm + b2*age + b3*dis

nduinlu? Data Analysis > Regression 188 input range A11FUAUAN

Data Analysis

Analysis Tools

Histogram

Moving Average

Random Number Generation

Rank and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Vanances

t-Test: Two-Sample Assuming Unequal Variances

z-Test: Two Sample for Means

Cox ]

Cancel

- e

Regression
Input £ 3
input ¥ Range: SNE1:SNS507 =
Input X Range: SF$1:5HS507 bt
E| Labels |:| Constant is Zero
:l Confidence Level: 95 %

Output options
@ Qutput Range: REG +
(O New Worksheet Bly:
(O New Workbook

Residuals
|:| Residuals |:| Residual Plots
|:| Standardized Residuals |:| Line Fit Plots

MNormal Probability
|:| Mormal Probability Plots

Linear regression T analysis toolpak



MR output NAANLIY regression Awtmilouiulusunsy IBM SPSS Aildiueaylu

UNTINYIAY eAavENIULNIaY 93997lU Excel Alg gl

A B C D E F G
SUMMARY OUTPUT

Regression Statistics

Multiple R

Adjusted R Square
Standard Error

0.731845523

0.53559787
0.532822558
6.286255573

1
2
3
4
5 R Square
6
7
8
9

Observations 506
10 |/ANOVA
11 df SS MS F Significance F
12 |Regression 3 22878.75683 7626.252278 192.9865758 3.22515E-83
13 |Residual 502 19837.53858 39.51700913
14 |Total 505 47716.29542
15
16 Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
17 |Intercept -21.87278779 3.17795533 -6.882660554 0.0000 -28.11651931 -15.62905627
18 [rm 8.440629098 0.410469711 20.56334213 0.0000 7.63417891 9.247079286
19 |age -0.099418235 0.015105467 -6.581606143 0.0000 -0.129095959 -0.069740511
20 |dis -0.480384091 0.200276749 -2.398601398 0.0168 -0.873867989 -0.086900192
Linear regression output
a v o U

Linear regression ﬁLSWLﬁQﬁ%ﬂ\‘isﬁumﬁm R Square = 0.5355 fuUs rm age dis fidedn Uzy‘ﬁlimu
alpha = 0.05 (p-value < 0.05) ni1m1984 final model Fouluuuil

medv = -21.87 + 8.44*rm + (-0.09)*age + (-0.48)*dis

R Square = 0.5355, F = 192.9865, p-value = 0.0000

**Note — 1518111501% function =LINEST() 1iem regression coefficients uazenadnous 1wy R
Square, F uay p-value lauilounu uanisuaniwavzliaiemilou Analysis Toolpak
Analysis Toolpak vs. SPSS

1lAsiSeuane social science, marketing, business & economics YSDLAUNINWUUABUN LN
WATIER ROUBLUMNINGIAEUNIALHUIUTLATH IBM SPSS fiusning

SPSS g@3191n Statistical Package for the Social Sciences \Hurendwisdmsuinszidoyaain

v v & o @ = < .
31ANABUVNEY D170RLAN full features Yagtdulauuin (commercial use)
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Key Takeaway
rouduiieszidaya mvi EDA dWawdlalassadsdoyadowi
® Analysis Toolpak tHuia3asflod oyl Data Analyst aastinldlvinges
O Descriptive Statistics
O Correlation

O Linear Regression
o nsldnubuuuu drag and drop liisieadeaugnsliitenn

o aunsnsulumald 19 wuu dasunndINugy ttest, one-way ANOVA, correlation aw linear

regression AaUlaNdd@nsUAUNABINN IS/ Thesis szAUUIgg193-n



