SDSC 2102
STATISTICAL METHODS AND
DATA ANALYSIS

Lab 1, 2 — Data visualization and analysis




A1ims

A. Learn descriptive statistics

Calculate mean, median, mode;

Calculate maximum, minimum, range, sample variance, sample
standard deviation.

B. Learn data representation

Plot the histogram;
Plot the box-whisker.



Part A. Descriptive Statistics

A.1 Measures of Central Tendency

Mean: the sum of the data divided by the number of data
points in the data set, X = = Y'7" ; x;;

Median: the middle number when the data set 1s arranged 1n
ascending (or descending) order.

Mode: the most frequently occurring number 1n the data set.

Example:1, 2,2,3,5,7,9

mean: (1+2+2+3+5+7+9)/7 = 4.14285
median: 3

mode: 2



Part A.1 Mean

» Start excel and open the file Sample data.xlsx

Sample_data.xlsy - Excel

H ©-

Formulas View Add-ins Power Pivot

File Home Insert

Page Layout

r_;l Tell me what you want

= DEI From Text/CSY [h.:'}_. Recent Sources W E| Queries & Connections El Y w Clear IETI— [ Beo
D%;Frnrn Web D Existing Connections S Properties i 2L ) Iz Reappl H"E -
Get Refresh B £l Sart Filter 7. Text to = . &
Data~ E= From Table/Range All~ \ Edit Links Il Advanced | columns S8 [i+4]
Get & Transform Data Queries & Connections sSort & Fitter Data Tools
12 v g2
A E i [ D E F [ G [ H
T _Time Response Response*100000 Inputi Input 2 Input 3 Inputdﬂ
2 l lﬂflfﬂﬂ 12:03 AM 0000353542 35.35419958 5.727265358 12,23935223 -0.478137483 -29.3236084
3 | 10/1/08 12:03 AM 0.000381762 38.17622656 5.735879898 12.23534012  -0.478144536 -31.33770752
4 10/ 1!.-"138 12:03 AM 0000490193 49,01928987 5.292307854 12.23132801 -0.47815159  -31.18834496
5 | 10/1/08 12:03 AM 0.000425319 42.53186862 5.564445019 12.22731686  -0.478158643 -22.2278347
& 10/ lfﬂE 12:03 AM 0.0003 71664 37.16644736 5.836582184 12.22330475  -0.4781656596 -25.47637749
7 | 10/1/08 12:04 AM 0.000328045 32.80453887 6.108719349 12.21929264 -0.4781727609 -35.89772415
8 | 10/ lfﬂE 12:04 AM 0000309085 30.90853468 6.307731628 12.21528053 -0.47817/9822 -26.10101318
9 | 10/1/08 12:04 AM 0.000358574 35.85741728 6.074213028 12.21126938  -0.478186876 -14.62547016
10 | 10/ lfﬂE 12:04 AM 0000335837 33.58370583 6.27936554 12.21239376 -0.478193929 -25.88464355
11 | 10/1/08 12:04 AM 0.000390731 39.07306917 6.036407948 12.25339699  -0.478200982 -22.48819542
3 10/ 1!.-"138 12:04 A0 000044153 44, 15300484 5.857478619 1229440022 -0.478208035 -3.83445096
17 | anfa fao am.nE ana A ARRAATSARE AR nASTS AR £ AoChRcAZEE T T A AToA1Cnoo0 £ nannnaans




Part A.1 Mean

» Step 1: place your cursor in the cell labeled Mean

Q Tell me what you want to do

5 Insert Page Layout Formulas View Add-ins Power Pivot

£—l
Colem b ks =mE e B e ) B D B B[O I
o Iu- e H-pA- === E3E EMegeBCenter - §~ % * Fifr”ﬂfﬂfn”;', s StFl“ MR ROl it | e
i Font P Alignment T MNumber (P Styles Cells
J

B = D E [ F [ G [ H [ I 1 | L
'0.AM 0.000462252 46.22519844 6.304973135 13.40731716  -0.478850057 1.646794558 Mean of Input 1@
'0AM 0.000458365 45.83654754 6.327025414 13.33282661 -0.47885711 6.359679699
'0.AM 0.000473967 47.39669198 6.207096577 13.25833607 -0.478864163 16.34620476
'0AM 0.000395552 39.55522578 6.570765018 13.25336742  -0.478871216 19.6123867
'0AM 0.000361183 36.1182622 6.8256017113 13.47738171 -0.A4T7EETE2E 13.65439224
'0AM 0.000374139 37.41392271 6.856140614 13.7013559%  -0.47BBB5333 9.884840965
1AM 0.000392599 39.25993542 6.824067593 13.92541027 -0.478892386 13.1150341
1AM 0.0003951426 359.14257012 6.906367779 14.1494236  -0.4788959449 13.61583519
1AM 0.000312929 31.29293636 7.554724216 14.37343788' -0.478906502 12.16830921
11 ARA NN 204 23 QANNINNG 7 SATIIAAST 14 SATRARAR N ATR01355R 5 723707704



Part A.1 Mean

» Step 2: select More Functions ... from the Formulas menu
(or click on the paste function - fx - button on the menu)

ert Page Layout Jata Review View Add-ins
52 E IE -' ;{,_:] = CE=lDefine Name - +.0 Trace Precedents @‘ Show Formulas ﬂ .
; h E’ U== ! - oy

_ _ _ = fr Uzein Formula ”:ETrace Dependents “} Error Checking = _
ntly Financial Logical Text] Date & Lookup & Matg &  Maore ame - Watch  Calculation
e = i - | Time~ Reference~ Trig%, Functions= Manager |'E' Create from Selection I"_;_ Remove Arrows ~ ':._?_ij_il Evaluate Formula  \window Options ~

FPower Pivat Q' Tell me what you want to do

Defined Names Formula Auditing [

1. Click Formulas

e

o 2. Select More Functions

B & J K
0.000462252 46.22519844 6.304973125 13.40731716  -0.478850057  1.646794558 Mean of input 1 .I
0.000458265 45.83654754 6.327025414 13.33282661 -0.47885711  6.3596796399
0.000473967 47.39669198 6.207096577 13.25833607 -0.4788641632  16.34020476
0.000395552 39.55522578 6.570765018 13.25336742 -0.478871216 19.6123867
0.000361183 36.1182622 6.856017113 1347738171 -0.47887828  13.65439224
0.000374139 37.41392271 6.856140614 1370139599  -0.478885333  0.334840065
0.000392599 39.25993542 6.824067593 13.92541027  -0.478892380 13.1150341
0.000391426 39.14257012 6.906367779 14.1494236  -0.4738959449  13.61583519
0.000312929 31.29293636 71.354724216 14.37343788 -0.478206502  12.16830921

0.0003354 33.54002008  7.507236481 14.5428648  -0.478513556  5.78329229%4



Part A.1 Mean

» Step 3: select Function AVERAGE under the statistical menu

Home Insert Farmulas Data Review View Add-ins

Power Pvot {._1-'

Page Layout Tell me what you want t

f > B ERIDE B @& s @ 2 Sclect AVERAGE
_ _ . "_ Use in Farmula =,% grace Uependen
Insert  AutoSum Recently Financial Logical Text Date & Lookup & Math &  More Mame
‘unction . Used ~ - - = Time~ Reference~ Trig - Jfictions - T e E Create from Selection Remove Arrows
Function Library [P, Statistical ] AVEDEV "“ f
12 = £ K Engineering ¥ AVERAGE
w LCube ’ AVERAGEA
A E C D | ’
! @ [nformation » AVERAGEIF b
I |Time Response Response*100000 Input 1 / '
T - - ' X &
2 | 10/1/0812:03AM  0.000353 | (lick Statisti 1’ 5358/ | ‘“””‘pat'b"'bf AVERAGEIFS
ick Statistical ", ; .
3 | 10/1/08 12:03 AM 0.000381 I we BETA.DIST
4 | 10/1/08 12:03 AM 0.0004501593 49.01928987  5.292307854  12.231323801 -1 BETAINV
5 | 10/1/08 12:03 AM 0.000425319 42.53186862  5.564445019  12.22731686 -0 BINOM.DIST
5 |10/1/08 12:03 AM 0.000371664 37.16644736  5.836582184  12.22330475 -0
i BINOM.DIST.RAMNGE
il 10/1/08 12:04 AM 0.000328045 32.80453887  6.108719345  12.21929264 -0
B | 10/1/0812:04AM  0.000309085 30.90853468  6.307731628  12.21528053 -0,  CIMOMINY
3 | 10/1/08 12:04 AM 0.000358574 35.85741728  6.074213028  12.21126938 -0, CHISQ.DIST
01 10/1/08 12:04 AM 0.000335837 33.58370583 6.279365541 12.21239376 -0. CHISO.NIST.RT




Part A.1 Mean

£ | =AVERAGE(D2:D60001)
| c | D | E | F | G | H | : __K
Response®100000 Inputl input 2 Input 3 Input 4 _ Mean of Input 1 |:D6000L)

3542 35.354159958 5.727265358 12.23935223  -0.478137483 -29.3236084

1?ErFunctEcm Arguments - | ? 2 |

019

531 AVERAGE )

166 Numberl (D2:D&0001 2. = {5.72726535797119;5.73587959807128

504 Mumber [i] = number

508

857

583

°73 1~ A window as show here will pop out.

415 .

290 | & 1. Input the selected column in the first cell s orreferences

as 2 Then Cth Ok ats for which you want

677 LitE dverdye,

441

494

991] Formula result = 7.468933514

831 | Help on this function Cancel

307
ER




F

Response*100000 Inputl

3342
1762
0193
2315
1664
2045
9085
8374
5837
0731
4153
3906
4855

ETTTE

L

35.35419958
38.17622650
45.01928387
42.53186862
37.16644730
32.80453887
30.90853468
35.85741728
33.58370533
39.07306917
44,15300484
40.39063301
38.48553584

aE STTFICTROA A

=AVERAGE(D2:D60001)

D

3. 727265358
3.735879898
2.292307354
2.264445013
2.830382134
6.108719349
6.307731623
6.0742130238

6.27936554
6.0364073438
3.857478013
0.0850696506
£.153450344

Z AAcCo91nTn

Imput 2

E

12.23935223
12.23534012
12.23132801
12.22731680
12.22330475
12.21929264
12.21528053
12.21126938
12.212359376
12.25335699
12.29440022
12.33540344
12.37640667

47 A4TAAAOC

Part A.1 Mean

F

Imput 3

-0.478137483
-0.475144536

-0.478151559
-0.475158643
-0.47816565906
-0.478172769
-0.478179822
-0.475186876
-0.478193529
-0.478200982
-0.478208035
-0.478215088
-0.478222142

A ATOSManc

G

Input 4

-29.3236084
-31.33770752
-31.18334450

-22.2273347
-23.47637749
-35.89772415
-26.10101318
-14.62547016
-25.88464355
-22.48819542

-3.834450596

5.919923306

16.83765221

4 WACCATIC

J K
Mean 0@1 ?.45&9@

Get the final result of Mean



Part A.1 Median

Home Insert Page Layout Formulas Data Review View Add-ins Power Pivot Q Tell me what you want to do

fx z I IE I I IE Im |= éﬁ g Define Name - E';: Trace Precedents %] Show Formulas m [
S T e o “fr Use in Farmula ol Trace Dependents 4 Error Checking - =
isert  AutoSum Recently Financial Logical Text Date & Lookup & Math & Maore Mame ¢ Watch | Calc
P = Used ~ i % +  Time~ Reference+ Trig~ Functions= Manager [ Create from Selection Ii; Remove Arrows - @ Evaluate Formula  \Window Opl
Function Library M  Statistical v g e |T| R Y
e — LOGEST B
A - £ Il Engineering
- LOGNORM.DIST
Lra Cube ¥
A | B C D i LOGNORMINY I J | K {
T T { i@ Information » T T 1
Time Response Response*100000 Inputl r MAX Mean of Input 1 7.468939
e ! !
| 10/1/08 12:03AM  0.000353542 3535419958 5727265358 B Compatibilty o _ Median of Input 1 ]
| 10/1/08 12:03 AM 0.000381762 38.17622656  5.735879898 L@ Web ’ MAXIES
| 10/1/08 12:03 AM 0.000450133 45.01528987  5.292307854  12.23132801 =
| 10/1/08 12:03 AM 0.000425319 42.53186862  5.564445019 12.22731686 - . HEEOIAN,
] 10/1/08 12:03 AM 0.000371664 37.16644736  5.836582184  12.22330475 -0, MIN
] 10/1/08 12:04 AM 0.000328045 32.80453887  6.108715349 12.219253264 4 WIMNA
] 10/1/08 12:04 AM 0.000303085 30.50853468  6.307731628  12.21528033 | MIMIES
] 10/1/08 12:04 AM 0.000358574 35.85741728  6.0742130258  12.211269 -0 MODEMULT
] 10/1/08 12:04 AM 0.000335837 33.5837058: D - 0. '
| 10/1/08 12:04AM  0.000330731 o063t Select MEDIAN o @ Vo0
| 10/1/08 12:04 AM 0.00044153 441530048« D MNEGEIMOM.DIST
| 10/1/08 12:05 AM 0.000403906 40.39063301  6.085065656 ~ 12.33540344 -0 MORM.DIST
| 10/1/08 12:05 AM 0.000384855 38.48553584  6.155450344  12.37640667 -0. MORMINY
| 10/1/08 12:05 AM 0.000366776 36.67757511  6.225831032 1241741085 -0, NORM.S.DIST
10/1/08 12:05 AM 0.000344159 34.41899034  6.342935562  12.45841408 -0. o

| 4nf1 fno 4q.nc ana N NnamAanac an ﬂﬂﬂﬂml.’ﬂl E TTATTOTANMND 47 ANMASTTY ' NORM'S'INV




Part A.1 Median

b v & =MEDIAN(D1:D60001)

E C D E F G H I J K L
Response Response*100000 Inputl Input 2 Input 3 Input 4 Mean of Input 1 7.468339
0.000353542 35.35419958 5727265358  12.23935223 -0.473137483  -29.3236084 Median of Input 1 |:MEDIAN{D1:DEDDDl}

0.000381762 3817629656 5. 735RTOAGR 12 23534M013 04787144536 31 33770759
0.000490193 Function Arguments — - - - 7 i

0.000425319
0.000371664
0.000328045
0.000309085
0.000358574

0.000335837 A window as show here will pop out.
0.000390731

.|
4
3
3
3
3
3
B .
i Al 1. Input the selected column in the first cell
A
3
3
3
2
3
3
3

MEDIAN
@ D1:D60001 _:EI} {Input 1%5.72726535797119:5.735579

Mumber2 _ El =

0.000403306 '| Returns the median, or the number ii 2. Then Cl]Ck Ok

0.000324855
Mumberl: numberl number2,... are 1l to 255 numbers or names, arrays, or
0.000366776 references that contain numbers for which you want the median,

0.00034419
0.000294546

0.000302216 Formula result = 7.366522312

0.000323515 Help on this function Cancel

0.000362373 I —
0.000412096 41.20962422 6.0272130597 12.66343021 -0.473271544 -4




Fesponse

Part A.1 Median

B

0.000353542
0.000381762
0.000430193
0.000425319
0.000371664
0.000328045
0.000309085
0.000358574
0.000335837
0.000350731

0.00044153
0.000403306
0.000384855
0.000366770

C

Response®100000 Inputl

35.35419358
38.17622656
459.01928%87
42,53186862
37.16644736
32.80453887
30.90853468
35.85741728
33.58370583
35.073068917
4415300484
40.39063301
38.48553584
36.67757911

=MEDIAN({D1:D60001)

D

5.727265358
3.7358798598
5.292307854
2.204445019
5.836582184
£.108719349
0.307731628
6.074213028

6.279365534
6.036407948
5.857478619
6.085069656
£.155450344
0.225831032

E

Input 2

12.23935223
12,23534012
12,23132801
12.22731686
12.22330475
12.219329264
12.21528053
12.21136938
12.21239376
12.25339699
12.25440023
12.33540344
12.37640667
12,41741085

F

Input 3

-0.478137483
-0.475144536

-0.47815159
-0.473158643
-0.478165636
-0.478172769
-0.478179822
-0.478186876
-0.478193929
-0.478200982
-0.478208035
-0.478215088
-0.478222142
-0.473229135

G

Input4

-29.3236084
-31.33770752
-31.183834496

-22.2278347
-25.47637749
-35.89772415
-26.10101318
-14.62547016
-25.88464355
-22 48819542

-3.83445096

5.919923306

16.83765221

1.225527763

H 1 J K
Mean of Input 1 7.468939
edian of Input1 | 7.3665

Get the final result of Median



Part A.1 Mode

nsert Page Layout Formulas Data Review View Add-ins Power Pivot Q Tell me what you want to do
- S = [=] Define Name - +a Trace Precedents Show Formulas -
N BB % 8 = : = | E
o - Vel el l’:li r Al e 2 =
Ty miee— > e T T fy Use in Formula oot Trace Dependents. ™4 Errar Checking ~ i
ently Financial Logical Text Date& Lookup & Math&  Maore MNarme =7 Watch = Calcu
sed - > 64 =  Time~ Reference~ Trig= Functions= Manager £5 Create from Selection [ Remove Arrows - (&) Evaluate Formula Window | Optit
Function Library M Etaﬁsﬁcai_' b KURT IaL Farmula Auditing
£ B8 Engineering » LARGE
I’ Cube g LINEST
E C D | : I J K
. : L @ Information » LOGEST ! !

Response Response®*100000 Inputl Foc o Mean of Input 1 7.4689385
0.000353542 35.35419958  5.727265358 B Compatibility » LOGNORM.DIST Median of Input 1 7.3665223
0.000381762 38.17622656°  5.735879898 LE' Web i LOGNORM.INY Mode of Input 1 ]
0.000450193 49.01928987  5.292307854  12.23132801 -l MAK
0.000425319 42.53186862  5.504445019  12.22731686 -0 MAKA
0.000371664 37.16644736  5.8365821B4  12.22330475 -0, o
0.000328045 32.80453887  6.108B719349  12.21929264 -0, B =
0.000309085 30.90853468  6.307731628  12.21528053 -0,  MEDIAN Select MODE.SNGL
0.000358574 35.85741728  6.074213028  12.21126938 -0, MIN *

0.000335837 33.58370583 6.27936554  12.21239376 -0, MIMA
0.000350731 39.07300917  6.036407948  12.253359693 -0, MINIES
0.00044153 44,15300484  5.857478019  12.29440022 -0, P
0.000403906 40.39063301  6.0850609656  12.33540344 -0, :
0.000384855 38.48553584  6.155450344  12.37640667 -0,  MODESNGL
0.000366776 36.67757911  6.225831032 1241741085 -0, MNEGEINOM.DIST

N MNMn2aA410 A AYQO0OQNTA A 2A7QICCETD 17 ACQAT ANQ in RIS & P



Part A.1 Mode

X W f =MODE.SNGL(D2:D6000)
C D E F G H I J K
Response®*100000 Inputl Input 2 Input 3 Inputd Mean of Input 1 7.468938514

35.35419958  5.727265358  12.23935223 -0.478137483  -29.2236024 Median of Input1 | 7.366522312
38.17622656 ~ 5.735879898  12.23534012 -0.478144536 -31.33770752 Mode of Inputl  |D2:D6000)
49.01928987  5.292307854  12.23132801 -0.47815159 -31.18834456
42.53186862  5.564445019  12.22731686 -0.478158643  -22.22783347
37 .

Function Arguments

MODE SMGL
@:1 Dz:DEnﬂmi ji:j) = {5.72726535797119:5.735879809807128
Number2 E| =

Returns the most frequently occurring, or repetitive

A window as show here will pop out.
1. Input the selected column in the first cell
2. Then click ok

[T T R T T Tt T T - o T S ¢ R FC R T g 7%
= = N 0

Formula result = 8.994737625

Help an this fundion

MNumberl: numberl number2,... arel to 255 numbers, or names, arrays, or
references that contain numbers for which you want the mode.

Ok Cancel |

e

Lol SR Ll SR E



Part A.1 Mode

S

C

35.35419958
38.17622656
43.01928387
42.53186862
37.16644736
32.80453887
30.930853408
35.83741723
33.58370583
39.07306917
4415300484
40.33063301
38.48553584
36.67757911

=MODE.SNGL{D2:D50001})

D

Response®*100000 Inputl

5.727265358
5.735879893
5.292307354
5.564445013
5.836582184
£.108719343
0.3077316238
6.074213028

6.27936554
6.036407948
5.857478619
6.085069656
6.155450344
£.225831032

E

Input 2

12.23935223
12.23534012
12.23132801
12.22731686
1222330475
12.21929264
12.21528053
12.21126938
12.212359376
12.25335699
12.29440022
12.33540344
12.37640667
12.41741085

F

Input3

-0.4738137483
-0.473144536

-0.47315159
-0.473158643
-0.4781656596
-0.478172765
-0.473179822
-0.4731806870
-0.478193929
-0.473200982
-0.473208035
-0.473215088
-0.478222142
-0.478229195

G

Inputd

-29.3236084
-31.33770752
-31.183344%6

-22,2278347
-25.47637745
-35.89772415
-260.101013138
-14.62547016
-25.88464355
-22.48819542

-3.834450%96

5.919923306

16.83765221

1.225527763

I d
Mean of Input 1
Median of Input 1

K

7.468938514

7.366522312

@ of Input 1

0.400016

Get the final result of Mode



Part A. Descriptive Statistics (cont’d)

A.2 Measures of Variability

Maximum and Minimum: the largest number and the
smallest number 1n the data set

Range: maximum minus minimum

Sample Variance: the sum of each data points from the

mean and divided by the number of data points minus one

D L =L
S e (T

Sample Standard Deviation: the positive square root of the
sample variance
g = +/S?



Part A.2 Maximum & Minimum
-

E';ﬂ Trace Precedents @ Show For
& Error Che

i S | D E

1 Recently Financial Logical Text Date & Lookup & Math &  More MName

E E ! =5 C=]Define Name =
—

Jr_f Usen Formula

=% Trace Dependents

Eg Remove Arrows -~ (i) Evaluate |

Used - - = = Time~ Reference~ Trig~ Functions= Manager £ Create from Selection
Function Library E M@ - b shb i . (=] Formula Auditing
fe | [B% Engineering  » KUY
B cube 5 LARGE
| C D E | LINEST | kK |
y '@ Information
Response®*100000 Inputl Input 2 In| LOGEST 7.468938514
42 3535419958 5.727265358 12.23935223 | I Compatibiity » . 1 7.366522312
'62 3817622656  5.735879898 1223534012 [ Web ; | 0.400016367
93 49.01928987 5.292307854  12.23132801  -0.47815159 -31.1 - utl |
19 4253186862  5.564445019 1222731686 -0.478158643 CMAX D
64 37.16644736  5.836582184  12.22330475 -0.478165696 A4  MAKA
M5 32,80453887  6.108719349  12.21929264 -0.478172769/ -35.8'  pauirs
185 30.90852468  6.307731628 122152 Qalect MAX 251 wieomn
i74 35.85741728  6.074213028  12.2112 146
37 33.58370583  6.27936554  12.21239376 -0.478193923 -25.8
31 39.07306917  6.036407948  12.25339699 -0.478200982 -22.4  MINA
53 4415300484  5.857478619  12.29440022 -0.473208035 -3.8]  MINIFS
106 4039063301  6.085069656  12.33540344 -0.478215088 5.91'  MODEMULT
155, 38.48553584  6.155450344 1237640667 -0.478222142 16.8. oo oo
76 36.67757911  6.225831032  12.41741085 -0.478229195  1.22!

MEGBINOM.DIST



Part A.2 Maximum & Minimum

A v I =MAX(D2:D60001)

g D E F G H I J _ K
iesponse*100000 Inputl Input 2 Input 3 Input4 Mean of Input 1 7.468938514
35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Median of Input 1 7.366522312
: T e - 2 : E putl 0.400016367
R T g - - prap— f Input 1 |2:D60001)

PALAK
@1 DZ:0a0001 E= 15,727 26535797119;5. 735879898071 28

Mumber2 \ @ =

A window as show here will pop out.
1. Input the selected column in the first cell

| 2. Then click ok

| Returns the largest value in a set of values
Numberl: numberl,number,.. arelto 255 numbers, empty cells, logical values, or
text numbers for which you want the maximum.

Formula result = 21005825119
e ||

Help on this fundction

o
=




Part A.2 Maximum & Minimum

J

C

35.35419958
38.17622656
45.01928987
42.53186862
37.16644736
32.80453887
30.90853468
35.85741728
33.58370583

=MAX(D2:D60001)

D

Response*100000 Inputl

5.727265358
5.735879398
5.252307854
5.564445019
5.836582184
6.108719349
6.307731628
£.0742130238

6.27936554

E

Input 2

12.23935223
12.23534012
12.23132801
12.22731636
12.22330475
12.21929264
12.21528053
12.211269338
12.21239376

F

Input 3

-0.478137433
-0.478144536

-0.47815159
-0.4781586043
-0.478165696
-0.478172769
-0.478179822
-0.478186870
-0.478193929

G

Input 4

-29.3236084
-31.33770752
-31.18834496

-22.2278347
-25.47637749
-35.89772415
-26.10101318
-14.62547016
-25.88464355

J

Mean of Input 1

Median of Input 1
Mode of Input 1
Maximum of Input 1

K

7.468938514
7.366522312
0.400016367

21.008251191

Get the final result of Maximum



Part A.2 Maximum & Minimum

Farmulas Data Power Pivot

r,;] Tell me what you want to do

Insert Page Layout Review View

i ERE R R & E S

wently Financial Logical Text Date & Lookup & Math &  Mare Mame

E.:E' Trace Precedents E Show Fo

E'QETrace Dependents ¥4 Errar Che

Define Mame -

fi Use in Formula

leed - . - +  Timer Reference~ Trigw FunctionsT Manager [ Create from Selection r'; Remove Arrows - 'I';?E_f' Evaluate
Function Library |E Statistical b LOGEST :a:j Formula Auditing
£ MR Engineering LOGNORM.DIST
IR, Cube b LOGNORM.INV
C D E , K
: @ Information oL
Response*100000 Inputl Input 2 n| 7.468938514
35.35419958 5727265358  12,23935223 B Compatibility MAXA -1 7.366522312
3817622656  5.735879898  12.23534012 B Web b MAXIFS 0.400016367
49.01928987  5.292307854  12.23132801  -0.47815159 -3L1  |MEDIAN ut1 | 21.00825119
4253186862  5.564445019  12.22731686 -0.478158643 : it 1 _|
37.16644736  5.836582184  12.22330475 -0.478165696 - :
32.80453887  6.108719349  12.21929264 -0.478172769 M
30.90853468  6.307731628  12.21528053  -0.478179822 MINIFS
35.85741728  6.074213028  12.21126938 - MODE.MULT
33.58370583  6.27936554  12.21239376 - Select MIN MODE.SNGL
39.07306917  6.036407948  12.25339699 -0.478200982 -22.4{  \conionier
4415300484  5.857478619 1229440022 -0.478208035 3.8
40.39063301  6.085069656  12.33540344 -0.478215088  5.91'
38.48553584  6.155450344  12.37640667 -0.478222142 16.8 ORMINV



Part A.2 Maximum & Minimum

- v =MIN(D2:D60001)

5 D E F G H I ] K
\esponse*100000 Input 1 Input 2 Input 3 Input 4 Mean of Input 1 7.468938514
35.35419558 5.727265358 12,23935223 -0.478137483 -29.3236084 Median of Input 1 7.366522312
. - o & geamut 1 0.400016367
uncticn Arguments l ﬁ

- — flnputl @ 21.00825119

MIM flnputl |2:D60001)

m
@n D2:D60001 E} [5.72726535797119;5 735579895071 28
(2] - umber

Mumber2 T

A window as show here will pop out.
1. Input the selected column in the first cell

Returns the smallest number ir

. 2. Then click ok

text numbers for which you want the minimum.

Formula result = 0400000453

—

1 [l Help on this function ‘“' Cancel | 7

e




ke

=MIN(D2:D60001)

Part A.2 Maximum & Minimum

C D E F G I J K
Response*100000 Inputl Input 2 Input 3 Input4 Mean of Input 1 7.468938514
35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Median of Input 1 7.366522312
38.17622656  5.735879898  12.23534012 -0.478144536 -31.33770752 Mode of Input 1 0.400016367
49,01928987  5.292307854  12.23132801  -0.47815159 -31.18834496 Maximum of Input1  21.00825119
42.53186862  5.564445019  12.22731686 -0.478158643  -22.2278347 <Minimum of Input 1 | 0.40000
37.16644736  5.836582184  12.22330475 -0.478165696 -25.47637749
32.30453887  6.108719349  12.21929264 -0.478172769 -35.89772415
30.90853468  6.307731628  12.21528053 -0.478179822 -26.10101318
35.85741728  6.074213028  12.21126938 -0.478186876 -14.62547016 o
33.58370583 6.27936554  12.21239376 -0.478193929 -25.88464355 Get the final result of Minimum
39.07306917  6.036407948  12.25339699 -0.478200982 -22.48819542
44.15300484  5.857478619  12.29440022 -0.478208035  -3.33445096
40.39063301  6.085069656  12.33540344 -0.478215088  5.919923306



Part A.2 Range

Q Tell me what you want to do

@ & o o

Review Yiew Power Prvat

Insert Page Layout Farmulas Data
HE i E R

- - NES e
ltace Precedents g Show Fon

L Twn r

ecently Financial Logical Text Date & Lookup & Math &  More MName Bty N Wi : e
Jsed ~ = u ~  Time~ Reference~ Trig~ Functions~ | Manager (5 Create from Selection | % Remove Arrows ) Evaluate F
Function Library Defined Names Formula Auditing
X K
c D E F G H I J K

Response®*100000 Inputl Input 2 Input 2 Input4 Mean of Input 1 7.468938514

35.35419958  5.727265358  12.23935223 -0.478137483 -29.3236034 Median of Input 1 7.366522312

38.17622656  5.7358798%3  12.23534012 -0.473144536 -31.33770752 Mode of Input 1 0.400016367

49.01928987  5.292307854  12.23132301 -0.47815159 -31.18834496 Maximum of Input1  21.00825119

42.53186862  5.564445019  12.22731686 -0.478158643  -22.2278347 Minimum of Input1 0. B3

37.16644736  5.836582184  12.22330475 -0.478165696 -25.47637749 Range of Input 1

32.804538387  6.108719349  12.21929264 -0.478172769 -35.89772415

30.90853468  6.307731628  12.21528053 -0.478179322 -26.10101318

35.85741728  6.074213028  12.21126938 -0.478186876 -14.62547016

33.58370583 6.27936554  12.21239376 -0 TTCTTTTT o T tTomoTTm

39.07306917  6.036407948  12.25339699 -0 place your Cursor 1n the cell labeled Range

4415300484  5.857478619  12.29440022 -0.478208035  -3.834450%96

40.39063301  6.085069656  12.33540344 -0.473215088  5.919923306

38.48553584  6.155450344  12.37640667 -0.478222142  16.83765221

36.67757911  6.225831032  12.41741085 -0.478229195  1.225527763



Part A.2 Range

Formulas Data Review View Power Pivat Q' Tell me what you want to do
I I I I IE IE Beips howrie : Trace Precedents 1% Show Fo
O — — ‘fy Use in Formula o Trace Dependents Errar Che
Recently Financial Logical Text Date& Lookup & Math &  More Mame '
Uhsiced = 2 - =  Time~ Reference~ Trig= Functions= Manager [0 Create from Selection Remove Arrows Evaluate
Function Library Defined Mames Formula Auditing
C £ || =Kkaky )
N C ! o . E _ F G 2 Bl e ] K
Response*100000 Ingutl Input 2 Input 3 Input4 Mean of input 1 7.468938514
2 35.35419958 727265358 12,23935223  -0.478137483 -29.3236084 Median of Input 1 7.366522312
2 D ITEITVREA Lo o Ao s v LR 17 FIICLTANTTD N ATO1AASD S 1 FTTTNTED MD‘dE D‘f Inputl .ﬂ.mlﬁaﬁ?.
3 Input “= maximum — minimum’” and then press Enter = Maximumofinput1 | 21.00825115]
3, HLJILOUDUEL e dUSRIULD LE£LFOAUOU U DLIOURD Ll ki OIS Minimum of Input1 | 0.400000483
4 37.16644736  5.836582184 12.22330475  -0.478165696 -25.47537749 Range of Input 1 =K4-K5
5 32.80453887 6.108719349 12,21929264  -0.478172769 -35.89772415
5 30.90853468 6.307731628 12,21528053  -0.478179822) -26.10101318
4 35.85741728 6.074213028 12,21126938  -0.478186876 -14.62547016
7 33.58370583 6.27936554 12,21239376  -0.478193929 -25.88464355
1 39.07306917 6.036407948 12,25339699  -0.478200982 -22.48819542
3 44,15300484  5.857478619 12.29440022 -0.478208035 -3.83445096
[ AN 2002201 A NRSNAOASA 17 225AN244  _N ATRIGNRR  § 010072208




Part A.2 Range

Insert

Page Layout

S 2 &

ecently Financial Logical

Used =

- r

Farrmulas

IE

(6

Text Date & Lookup & :
=  Time~ Reference~ Trig= Functions~ Manager [ Create from Selection

Function Library

Yiew

=

Math & Mare

Power Pivat

I_=‘\'\-‘.

v

fr Usa i Formula

Mame

Defined Names

=] Define Name -

Q' Tell me what you want to do

E Show Foi
“E Error Che

E':“ Trace Precedents
o3 Trace Dependents
I_';).._ Remove Srrows ~ f.JszHJ Evaluate

Formula Auditing

Jx =K4-K5
c D E F G I J K

Response*100000 Inputl Input 2 Input 3 Input 4 Mean of Input 1 7468938514

35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Median of Input1  7.366522312

38.17622656  5.735879898  12.23534012 -0.478144536 -31.33770752 Mode of Input 1 0.400016367

49.01928987  5.292307854  12.23132801  -0.47815159 -31.18834496 Maximum of Input1  21.00825119

42.53186862  5.564445019  12.22731686 -0.478158643  -22.2278347 Minimum of lngut 1 0.400000483

37.16644736  5.836582184  12.22330475 -0.478165696 -25.47637749 CRange of Input 1 | 20.60825071}

32.80453887  6.108719349  12.21929264 -0.478172769 -35.89772415

30.90853468  6.307731628  12.21528053 -0.478179822 -26.10101318

35.85741728  6.074213028  12.21126938 -0.478186876 -14.62547016

33.58370583  6.27936554  12.21239376 -0.478193929 -25.88464355

39.07306917  6.036407948  12.25329689 -0.473200082 -22.4ss10sa2 et the final result of Range

44.15300484  5.857478619  12.29440022 -0.478208035  -3.33445096



Part A.2 Sample Variance

Q' Tell me what you want to do

Insert Page Layout Formulas Data Review View Power Pivot

I I I I IE I l% I%’ Define Mame - E':ﬂ Trace Precedents E Show Fo
.- | = 3 D - (m}

— —s — — f— T fy Use in Formula ol Trace Dependents ) Errar Che

=cently Financial Logical Text Datef Lookup & Math&  Mare Mame

I"—;-; Remove Arrows = 'r{_tg Evaluate

Jsed = - - +  Time~ Reference~ Trig= Functionst Manager 5 Create from Selection
Function Library PN statistical b STDEV.P [=] Formula Auditing
£ L'F{ Engineering » STDEV.S
I, Cube > STDEVA
C D E _ K
: © I[nformation » STDEVPA
Response®*100000 Inputl Input 2 In 7.468338514
B Compatibility » STEYX L
35.35419958  5.727265358  12.23935223 . 1 7.366522312
38.17622656  5.735879898  12.23534012  If§ Web ' T.0I5T 0.400016367
49.01928987  5.292307854  12.23132801  -0.47815159 -31.1 T.0IST.2T utl | 21.00825119
4253186862  5.564445019  12.22731686 -0.478158643  -22.; T DISTRT wutl  0.400000483
37.16644736  5.836582184  12.22330475 -0.478165696 -25.4° o 1 20.60825071
32.80453887  6.108719349  12.21929264 -0.478172769 -35.8! i fial |
3090853468  6.307731628  12.21528053 -0.478179822 -26.1 AT
35.85741728  6.074213028  12.21126938 -0.478186876 -14.6. T.TEST
33.58370583 6.27936554  12.21239376 TREND
Select VAR.S
39.07306917  6.036407948  12.25339699 TRIMMEAN
44.15300484  5.857478619  12.29440022 -0.478208035 .
40.39063301  6.085069656  12.33540344 -0.478215088 ks
38.48553584  6.155450344  12.37640667 -0.478222142
36.67757911  6.225831032  12.41741085 -0.478229195  1.22! VARA '
34.41899034  6.342935562  12.45841408 -0.478236258 -3.71: VARPA



Part A.2 Sample Variance

x & J | =VAR.S(D2:D60001)

= . = | E | F | 4 IR ! I S
Response*100000 Input 1 Input 2 Input 3 Input4 _ Mean of Input 1 | 7.468538514
35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Median of Input 1 7.366522312

F F T o = s 0 B eee—— 2 S mm 1 - 0.400016367
function Hroument s dn.  Silss e S— =e |flnputl  21.00825119

VAR.S finputl  0.400000483

@1 ' D2:D60001 |

Mumber2 i

{5.72726535797119:5,.73557959807128 putl 20.60825071
Inputl |2:DE0001)

= number

A window as show here will pop out.

cstimates variance bases ona 1+ ITXpUL the selected column 1n the first cell
n 2. Then click ok

L I e e e

Formula result = 8054780762

etl .Heluonthisfuncﬁun _ Cancel l B [

5




Part A.2 Sample Variance

E

Input 2

12.23935223
12.23534012
1223132801
12.22731680
12.22330475
1221929264
12.21528053
12.21126938

5 =\/AR.5{D2:D60001)
c D
Response*100000 “Input 1
35.35419953 5.727265358
38.17622656 5.7353795338
49.01928987 5.292307854
42.53186862 5.564445019
37.16644736 5.830582184
32.80453887 6.108715345
30.90853468 6.307731628
33.83741728 0.074213023
33.28370533 £.27336534

12212393706

Input3

F

-0.478137483
-0.478144536

-0.47815159
-0.478158643
-0.478165650
-0.478172763
-0.478179822
-0.478186870
-0.478133923

G

Input4

-259.3236084
-31.33770752
-31.18834436

-22.2278347
-25.47637743
-35.80772415
-26.101013138
-14.62547016
-23.88464355

Get the final result of sample variance

I 3

Mean of Input 1
Median of Input 1
Mode of input 1

Maximum of Input 1
Minimum of input 1

Range of Input 1

K

7.468938514

7.366522312
0.400016367
21.00825119
0400000483
20.60825071

« Variance of Input 1

8.05478076



Part A.2 Standard Deviation

Q' Tell me what you want to do

Insert Page Layout Formulas Data Review View Power Pivot

E R B S S

tecently Financial Logical Text Date 8 Lookup & Math 8 More

=] Define Mame - E:E'Trace Precedents IE.Shnr:w.ﬂ.r Forrmulas

E':ETrace Dependents Vi Error Checking -

¢ U=ze n Formula

Mame -
Ex Remaove Arrows = () Evaluate Formula

Used = b - = Time~ Reference~ Trig= Functions= Manager [ Create from Selection
Function Library lﬁ, Statistical k RANK.EQ . Formula Auditing
£ Il Engineering RSO
I, Cube b SKEW
C D E _ K
9 Information SKEW.P
Response*100000 Input 1 Input2 I 7.468938514

) 35.35419958 5727265358  12.23935223 Db Compatibility SLOPE -1 7.366522312
) 1817622656  5.735879898  12.23534012 & Web b SMALL 0.400016367
: 49.01928987  5.292307854  12.23132801  -0.47815159 -3L1  STANDARDIZE ut 1 21.00825119
) 42.53186862 5564445019  12.22731686 -0.478158643  -22.  crpeyp it 1 0.400000483
1 37.16644736  5.836582184  12.22330475 -0.478165696 -25.4 1 20.60825071
; 32.80453887  6.108719349  12.21929264 -0.478172769 -35.8 1 8.054780762
; 30.90853468  6.307731628  12.21528053 -0.478179822 ; STDEVA ion of Input 1 _|
L 35.85741728  6.074213028  12.21126938 -0.478186875/ -14.6,  STDEVPA
7 33.58370583  6.27936554 1 5.8 STEVX
L 39.07306917  6o3saoreas 1 Select STDEV.S .
; 4415300484  5.857478619  12.29440022 -0.478208035 -3.8 T:DI;T.ET
5 40.39063301  6.085069656  12.33540344 -0.478215088  5.91'
; 38.48553584  6.155450344  12.37640667 -0.478222142 168  ‘DBTRT
; 36.67757911  6.225831032  12.41741085 -0.478229195 1.22!  TINV



Part A.2 Standard Deviation

X « Jf- | =STDEV.S{D2:D60001)
C D E F G J K

25ponse*100000 Input 1 Input2 Input3 Input4d Mean of Input 1 7.468938514
35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Median of Input 1 7.366522312
aﬂ_l?ﬁjjﬁqﬁ 5 FISRTQEq 12 2385340712 N ATSIAASIE -1 IATINTED fdnde of lnnsit 1 0.400016367
A9.0i| Function Arguments - - - @Iﬁ ut 1 21.00825119
42.53 [ erppvs it 1 0.400000483
37.16 - 20.60825071

@1 D2:D60001 _E[} 5.72726535797119;5.735879898071 28

32.80 ! : F1 8.054780762
30.90) HEmBEE | [£] = numbe bn of Input 1|2:060001)
35.85
33.58]
39.07)\ . .
i A window as show here will pop out.
2039 | eimates t 1. Input the selected column in the first cell
38.48] .
= 2. Then click ok
34.41))
29.49)

M Shejlél Formula result = 2.538094565

Help on this function | ok |} Concel




Part A.2 Standard Deviation

J

=STDEV.5({D2:D60001)

Get the final result of standard deviation

= - : | 2 2 = - .
Response®100000 Inputl Input 2 Input 3 Input 4 Mean of Input 1 7.468938514
35.35419958  5.727265358  12.23935223 -0.478137483  -29.3236024 Median of Input 1 7.366522312
38.17622656 ~ 5.735879898  12.23534012 -0.478144536 -31.33770752 Mode of Input 1 0.400016367
49.01928987  5.292307854) 12.23132801 -0.47815159 -31.18834496 Maximum of input 1 21.00825119
42.53186862  5.564445019 12,227316386  -0.478158643  -22.2278347 Minimum of Input 1 0.400000483
37.16644736  5.836582184  12.22330475 -0.4781656%6 -25.47637749 Range of Input 1 20.60825071
32.80453887  6.108719345 12.21929264 -0.478172769 -35.89772415 Variance of Input 1 8.054780762
30.90853468  06.307731628  12.21528053 -0.478179822 -26.10101318 @Hard deviation of Input 1%
35.85741728  6.074213028  12.21126938 -0.478186876 -14.62547016
33.58370583 6.27936554  12.21239376 -0.478193929 -25.88464355
39.07306917  6.036407948  12.25339699 -0.478200982 -22.48819542



Part B Data Representation

B.1 Histograms (Frequency Histograms)

A histogram 1s one method of graphically representing a set of data.
Graphs help to provide a sense of shape to the data points, which

may provide some insight to the analysis about how the data is
distributed.

Create a Histogram using Data Analysis ToolPak

Create a Histogram using Frequency function



Part B.1 Create a Histogram using Data Analysis ToolPak

» Step 1: make sure the Analysis ToolPak Add-in is ready to use before you
use the Histogram tool

: E a- T _a.\‘ T e P T T e P T T E 1 . . - -:_
it D’TI General options for working with Excel,
L o
Formulas
Data User Interface options
Proofing Show Mini Toolbar on selection G
Save Show Quick Analysis cptions on selection
K | anguage Enable Live Pr:afweww.
ScreenTip style: | Show feature descriptions in ScreenTips T
!l | Ease of Access
I -
|| Advanced When creating new warkbooks
\

. Click Options on the file menu.
.. Then click Add-ins to install Analysis ToolPak

Default view for new sheets: | Mormal View *!

Include this many sheets: | 1 = I
Trust Center e

! ________ e e T IR R



Part B.1 Create a Histogram using Data Analysis ToolPak

T e |

G I : I
e _—_I;'} View and manage Microsoft Office Add-ins. '
Formulas Y
Data Add-ins
Proofing Mame = { Location [ Type [[]
e Active Application Add-ins
Microsoft Power Map for Excel Ch.., Excel Add-in\EXCELPLUGIMSHELL.DLL  COM Add-in ]
Language Microsoft Power Pivot for Excel ChLadd-in\PowerPivotExcelClientAddIndll  COM Add-in
Microsoft Power View for Excel Ch... Add-im\AdHocReportingExcelClient.dll  COM Add-in
Ease of Access
Advanced
! T G\, fficel6) Librany\ Analysis\ANALYS3ZXLL  Bicel Add-in
Customize Ribbon Ci\..elfiLibran/\Analysis\ATPVBAEN.XLAM  Bxcel Add-in
: Date (ML) CihunMicrosoft Shared\Srnart Tag\MOFL.OLL  Action
Eurc Currency Tools Ch..ot Officel 6\ Libran\ EUROTOOL XLAM  Excel Add-in (T
cy ry
Inguire Choft Office\Officel \ADCP\NativeShim.dll  COM Add-in
I Microsoft Actions Pane 3 AML Expansion Pack
TrustEenier Solver Add-in Ci\..fficel6\Libran/\SOLVER\SOLVER XLAM  Excel Add-in
I Add-in: Analysis ToolPak
| Publisher: Microsoft Corporation
Compatibility: Mo compatibility information available
. . ryAnalysish ANALYS32 XLL
Select Excel Add-ins and click Go
P ero S R oD ing analysis
Excel Add-ins ol Go
M
Ok Cancel




Part B.1 Create a Histogram using Data Analysis ToolPak

U Addine A

Add-ins available:
f_ﬂq is ToolPak i
] Analy TIF‘I:: -VBA E
Ell Euro Currency Tools E
|| Solver Add-in . .
* T — 114 Inlthe.: A:rdd—l111)13 lihalcc)lg ?Oi, (s)ilect
' | : | naiysis 1001irakK and ClicC .
' Automation.., y
| |
| |
[ ] -
: Sl otk 2. Click Data in the panel and check whether
Provides data analysis tools for statistical and . .
| engineeringanaysis Analysis ToolPak has been installed
|
\
|

Power Pivot ¢ Tell me what you want to do
‘ces P ==rETEries B Connections 4l Y . Clea |_"'-1*- ' Pem -_;;7 : oE Group - = Data Analysis
2 - I+ |a|Z =|EE ; at ;_H :
nections & 1] Properties : = Reappl B-g ) 7 65 Ungroup = T=
Refresh El Sort Filter Text to o H ‘What-If Forecast e
All = Edit Links Y Advanced Columns 58 * l%-i: Analysis~ Sheet EESuhtutal

CQueries & Connections Sort & Filter Data Tools Forecast Cutlire T Analysis




Part B.1 Create a Histogram using Data Analysis ToolPak

» Step 2: create a histogram using Input 1. Firstly, we need to create the data
intervals 1n which we want to find the data frequency. There are called bins.

N a1 2nas

A1 WMARTIATD

AR M7 3NG7

17 ARZ2ZATNTT

M ATRITIRAA

_A

B & [ E E e H I
Response Respnnse*lDDDD Input 2 Input 3 Input 4 Bins

0.000353542 35.35419958 5727265358 12.23935223 -0.478137483 -29.3236084 3
0.000381762 38.17622656 2. 735879898 12.23534012 -0.478144536 -31.23770752 ]
0.0004901 a0 amananaT T oonnonmass o onaanans ooamasEaen T eE34496 9
o.0004253. With the data Inputl, you need to specify these 278347 12
M7 bins separately in an additional column as > o
0.0003 280 772415 18
0.0003090: Shown on the right. The intervals can be 101318
00003385 determined based on the range of Input 1. s
0.0003358: 464355
0.00032907321 39.073206917 6.036407948 12.25339699  -0.478200982 -22.48819542

0.00044153 44.15300484 5.857478619 12.29440022 -0.478208035 -3.83445096
0.000403906 40.329063301 6.0850696560 12.323540344  -0.473215088  5.9199232306
0.000384855 38.48553584 6.155450344 12.37640667  -0.478222142 16.83765221
0.000366776 36.67757911 6.225831032 1241741085 -0.478229195 1.225527763

0.00034419 3441899034 6.342935562 1245841408  -0.478236258 -3.713405132

0.000294946 2949460058 6.747737408 124994173  -0.478243311 -1.201598406

0.0003202216 30.22158733 6.595600128 12.54042053 -0.478250374  -0.233026966

0.000328515 32.85147654 6.443462849 12.58142376  -0.478257428 -B.387624741

0.000262973 36.29734264 6.260338306 12.62242699 -0.478264491 -4




Part B.1 Create a Histogram using Data Analysis ToolPak

» Step 3: select Histogram in the Data dialog box to create a histogram based
on the data, Input 1 and created bins.

—_— _

Formulas Data Teview View Add-ins Power Pivot Q' Tell me what you want to do

N Oueries & Connections | a EH ¥ Clear N [ B 03 §| EE Group ~ = Data Analysis
. 2 ‘“‘ e Hi== Bl of EEP G - = R :

tions Bioooch oo = = Reapp T | \WhatH E g Ungroup -
. . iter ext to at- arecast
1. Cth Data 1n the panel T Advanced Columns = rﬁ"i Analysis Sheet EE Subtotal T
Queries & Connections Sort & Filter Drata Tools Forecast
2. Chck Data
15
Analys1s
C [ D [ E . F . G . H | I J -
onse*100000 Input 1 Input 2 Input 3 Input 4 Bins l
35.35419358 5.727265358 12.23935223  -0.478137483 -29.3236084 3
38. Data Analysis W8 & | |770752 6
4 Analysis Tools 5834495 ?
42 Anova: Two-Factor Without Replication |:_ ETEE-’-I? L2
37, Correlation = Cancel 37749 15
37 Covariance 773415 18
3 Descriptive Statistics = -
30, Expnnentlal Smnuthmg = Help 101318

2 for WVariances

35,

33, — 3. Select Histogram, then click OK

33. Random Number Generation = ‘ 15542
44, 096




Part B.1 Create a Histogram using Data Analysis ToolPak

Bins
C D E F & H I
Response®100000 Input 1 Input 2 Input 3 Input 4 Bins l
35.35419958  5.727265358 1223535223 -0.473137483 -29.3236084 3
38.17622656,  5.735379833 12.23534012  -0.473144536  -31.33770752 &
49.01928937  5.292307834 12.23132801 -0.47815159 -31.188344%
S . = 1. Select the Input
. @ 53 3 ‘
Histogram : 763774 Range (Cell D2D60001)
Input
Input Range:
Ein Range:
[ Labels

Cutput options

@ Qutput Range:

) Mew Worksheet Ply:
) New Workbook

|- ==}

.r__| Cumulative Percentage

| Chart Cutput

50775 3+ Specify the Outpujt Range .if
aos13; you want to get the Histogram in
' the same worksheet. Otherwise,
choose New Worksheet/Workbook

%9}34254 6.260338306 12.62242699 -0.478264491

13097  12.66343021 -0.478271544
4. Select Chart Output. .,.7c 1570002030 n.a7r070597

Then click OK

option to get it in a separate

worksheet/workbook
A ARARTTIR7TA95
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| 0k | v | M N | o | » | @ | R | s |
Ein Frequency -
3 2995 Histogram
6 15267 50000 -

Lo
[
o
=
=]

Frequency
'_'l
o
=
(=]

24567
12 13466 |
15 3470 .
B Freguency
More 235 )

3 & 2] 12 15 More

T Bin

With the Analysis ToolPak, Exel adds the
horizontal axis labels based on the bin numbers
that you specify. How to display ranges instead
of bin numbers?

=]




Part B.1 Create a Histogram using Data Analysis ToolPak

» Change the axis labels on an Excel histogram chart

Bin Frequency . ||
3 2995 Histogram
o 13267 30000 - _ ﬂ,,,i
9 245087
12 13466 & "!r

Frequency

' 20000 . :
— 5 P —

10000 - B Honzontal (Cal -
More 7235 Fill Cutline

15 3470
a : -
|-:_|.. 3 6 9 12 A5 Morel ‘J:'

\ Bin Em
o | K Reset to Match Style

O
[ T — A& Font..
| _ | _ | o gl Change Chart Type...
1. Right-click the category labels in the X axis, -
and click Select Data ' Add Major Gridlines

Add Minor Gndlines
. .p}ﬂ Format Axis...




Part B.1 Create a Histogram using Data Analysis ToolPak

» Change the axis labels on an Excel histogram chart

IrSEIi&*«:tDlatatS-::uu:'-::e . L ? 2 |
Chart data range: | =Sheetl!SK52:5157 2]
[ [ Elswitch Rowcotumn | )

Legend Entries [Series) ~—Horizontal (Category) Ams Labels

Bass | Gew | amore ||| ot |

Frequency 8
&
e 5
12
15 d)

| Hidden and Empty Cells | / | ok || cancal |

4

2. On the right-hand side pane, under Horizontal
(category) Axis Labels, click the Edit button




Part B.1 Create a Histogram using Data Analysis ToolPak

» Change the axis labels on an Excel histogram chart

Ein Frequency . .
I 5 2995 Histogram Histogram
i 6 15267 30000 30000 1
! T Sl : Final result
i 12! 13466 g 2000 - § 20000
I 151 3470 g 10000 - g
more 1 235 S J,-_,I | I_.__ ixefienty : mmz PRy
58 85 12 15 More 0-3 3-6 69 8-12 12-1515-21
Bin Bin
[ iz Labels 7 £3 h r":""{.ss Labels - @Iﬂ—hr
g_xis label range: .is label ram_]e:
< =Sheetl!SKS2:5KST @ =3269.12 1., 0-37,3-6","6-97,"9-12","12-15","15 E] =03, 346,649,
[ oK ] I Cancel | + l oK ] I Cancel l
3. Enter the labels you want to display, 4. After entering the intervals,
separated by commas. If you are entering the click OK

intervals, enclose them in double quotes.



Part B.1 Create a Histogram using formulas

O FREQUENCY function:

It’s the other way to create a histogram in Excel. The biggest advantage of
using FREQUENCY function is that you won’t have to re-do your histogram
with each change in the input data. The histogram will update automatically
as soon as you edit, add new or delete existing input values.

» Step 1: select your source data and create the bin numbers in a new column.

B C E F G H I
Response Response*100000 Input 2 Input 3 Input4 Bins
0.000353542 35.354195 5.727265358  12.23935223 -0.478137483  -29.3236084 3
0.000381762 38.17#/2656  5.735879898  12.23534012 -0.478144536 -31.33770752 6
Tt TTT T 5.292307854 12,7777 e
Select source data Input 1~ sssamsois 12 Create the bin numbers ——2>> 12
0.0003 71664 37.160044736 5.836582184 1222330475 -0.478165696 -25.47037743 15
0.000328045 32.80453887  6.108719349  12.21929264 -0.478172769 -35.89772415 18
0.000309085 30.90853468  6.307731628  12.21528053 -0.478179322 -26.10101318
0.000358574 35.85741728  6.074213028  12.21126938 -0.478186876 -14.62547016




Part B.1 Create a Histogram using formulas

» Step 2: using function FREQUENCY (data_array, bins_array)
data_array — a set of values for which you want to count frequencies.
bins array — a set of bins for grouping the values.

3. Type the formula in the formula

Wi ’c =FREQUENCY{D2:D60001, 12:17) .
1> bar and press Ctrl+Shift+Enter

E FREQUENCY(data_array, bins_array) E

158 REEpGﬂEE*lDDDDD_Inputl _Inputz Input 3 Input 4 Bins

00353542 35.35419958 5.727265358 12.23935223 -0.478137483 -29.3236084 30001, 12:17)
iD0381762 38.17622656 5.735879898 12.23534012 -0.478144536 -31.23770752 B

coototot o Tmoonomonn - T oTohnTTT e TTontoToTe ToToTTrTo B o

1. It’s recommended to enter one more Frequency :a7
formula than the number of bins. The extra cell is
required to display the count of values above the highest

bin. For the sake of clarity, you can label it More (but Eg

don’t include that More cell in your bins_array) A
Q0044153 4415300484 5.857478619 12.29440022  -0.478208035 -3.83445096
00403506 40.39063301 0.085069656 12.3354034° foAaTRasEnna £ nannaasns

00384855 38.48553584)  6.155450344| 12.3764066 2. Select a range of adjacent cells where you want

00366776 36.67757911 0.225831032 12.4174108.

M A &SN A A4 ONOnT A E aaATmacCcoa 47 ACOAT A

to output the frequencies (The Frequency function

should be entered as a multi-cell array formula).



Part B.1 Create a Histogram using formulas

Get the results of Frequency. The Excel FREQUENCY function returns values
that are greater than a previous bin and less than or equal to a given bin. The last
Frequency formula returns the number of values greater than the highest bin.

QN W ] (AR (WD WM

C

35.35419958
38.17622656
49.01928987
42.53186862
37.166447306
32.80453887
30.90853468
33.83741728
33.58370583
39.07306917
44.15300484
40.39063301
38.48553534
30.67757911

D

Response*100000 Input 1

5. 727265358
5. 735879898
5.292307854
5.564445019
3.836582184
6.105719343
0.307731623
0.0742130238

8.27936554
6.036407948
5.857478619
6.085069656
6.155450344
0.225331032

E

Input 2

12.23935223
12.23534012
12.23132801
12.22731680
12.22330475
12.21929264
12.21528033
12.21126938
12.21239376
12.25339699
12.29440022
12.33540344
12.37640667
12.41741085

F

Input3

-0.478137453
-0.478144536

-0.47815159
-0.478158643
-0.47816560906
-0.478172765
-0.478179822
-0.4781865870
-0.478193929
-0.473200982
-0.478208035
-0.478215088
-0.478222142
-0.478223195

G

Input4

-29.3236084
-31.33770752
-31.18834496

-22.2278347
-25.47637743
-35.89772415
-20.10101313
-14.62547016
-25.88464355
-22.48819542

-3.83445096

5.919923306

16.83765221

1.225527763

¥

Bins Fregquency
3 2995
& 15267
9 24567
12 13466
15 3470
18 192
Nore 43_

H I J
Interval Bins Freguency
0-3 3 2995
3-6 6 15267
6-9 9 24567
9-12 12 13466
12-15 15 3470
15-18 18 192

Over 18  More

43



Part B.1 Create a Histogram using formulas

» Step 3: make a histogram based on the summary data

Page Layout Formulas Data Review View Add-ins Power Pivot @ Tell me what you want to do

=] o e | D@Online Pictures i1l I o T '_ﬁl B 1: i
3 o e = st 17 - (LT TR | VY T
e Table. | idturs T pES R i i (| e ol

TENCE aoe ICTUTES P - % 2 ne clumn
i 3 Ieons o+ B My Add-ins E il

ustrations Add-ins ’-|_H_|—| H H H H wrs Sparkline

. 3-D Column
. 2. Click the Insert tab | | hﬂ 1 U;ﬂ HM )
'Response and Click the 2_D  lnput3 df“lfﬂ / 1H / H : |:| Frequency

{AM  0.0003 23 -0.478L 3.0 gar 3 2995
{AM 0.0007 Column chart in the 1 -oamu & 15267
LAM 0.0004 01  -0478 = 1 L] 9 24567
PAM 0.0004 charts gr()up 86 -0.4781 = = = 12 13466
{AM  0.0003 75  -0.4781 3.0 Bar 15 3470
LAM  0.000328045 32.80453E|-"‘ """""""""""""""""" Q=== 18 192
LA 0.000309085 30.908534 Frequency % % % B 43
IAM  0.000358574 35.857417| 30000 3 ; ;
IAM  0.000335837 33.583705 il Wiore Colemet Chsits
IAM 0.000390731 39.073069| 25000 ¢
L AM 0.00044153 44.153004
i AM 0.000403906 40.390633| 20000 .
AM ooossaasss  saasssie . 1. Select the frequencies
iAM  0.000366776 36.677579
i AM 0.00034419 34.418990| 15000
iAM  0.000294946 29.494600
iAM  0.000302216 30.221587 5000
iAM  0.000328515 32.851476 . .
X 0
iAM  0.000362973 36.297342 < ; ; = . ; :
iAM  0.000412096 41.209624), ) B o

o)
&,




Part B.1 Create a Histogram using formulas

» Step 3: make a histogram based on the summary data

H 1 . J k L I ) ]
IlﬂtEWEl _Bins EFrequenw I
0-3 3 2995
3-6 & 15267
-9 9 24567
89-12 12 13466
12-15 15 3470
15-18 158 192
It}ver 18 _M ore 43_
_— The ea51e§t way to f:han.ge tl}e default la})els
500 of the horizontal axis with bin numbers 1s to
. select columns of Interval and Frequency
at the same time. Then click the 2-D Column
20000 . .
L chart as the previous slide. Also, you can use
i 15000 .
the method in P40.
10000 |
5000 /
. B |

&

o2

1215 1518 Over1d |

I
o]



Part B.2 Box Plot (Box-whisker Plot)

O In a box plot, numerical data is divided into quartiles, and a box is
drawn between the first and third quartiles, with an additional line
drawn along the second quartile to mark the median. The minimum and
maximum outside the first and third quartiles are depicted with
lines/whiskers.

O e Qutlier

—— e Maximum

G \\hiskers

= 3™ Quartile

= Median

Interquartile Range

= 1% Quartile

A Minimum



Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

Minimum value MIN(cell range)
First quartile QUARTILE.INC(cell range, 1)
Median value QUARTILE.INC(cell range, 2)
Third quartile QUARTILE.INC(cell range, 3)
Maximum value MAX(cell range)

How to calculate the five values? You can have try it by yourself
with the method we have learned in Part A.



Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

Since the formula 1s given, the easiest way to calculate the value 1s to use

the formula in the formula bar directly.

E || -

Ncﬁzlﬂi?‘dﬂii:ﬂﬁﬂﬂﬂi

:|n5e*1£iDDDD.Input1

'Resp
1542
1762
1193
1319
664
045
1085
574

35.35419958
38.17622656
43.01928387
42.53186862
37.16644736
32.80453587
30.90853463
ASRRTAITIR

A inumberl, [number?], ...) .

E
nput2
5. 727265358 12.23935223
5.735873398 12.23534012
5.292307354 12.23132801
5.564445019 12.22731686
5.836582184 12.22330475
6.108719349 12.21925264
6.307731628 12.21528053

BO7421302R

1221120938

F

Input 3

-0.478137483
-0.478144536

-0.47815159
-0.478158643
-0.4781656590
-0.478172763
-0.478179822
-0 ATRIR6RT6H

2. Type “=MIN(cell range)” and press Enter

G

Input4d

-29.3236084
-31.33770752
-31.18334496

-22.2278347
-25.47637745
-33.89772415
-20.10101318
-14.62547016

Minimu
al
Median
a3
Maximum

1. place your cursor in the cell labeled Minimum




Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

2. Type “=QUARTILE.INC(cell range, 1) and press Enter

|

{:numnm.mc:m:namm, ED

£

D

33342
31762
30193
25313
Fleod
28045
J8085
58374
353837

Response*100000 Input 1

35.33419958
38.17622656
49.01928987
42.53186862
37.16644736
32.80453887
30.50853468
35.85741728
33.28370583

5.7358T
5.29230
5.564445019
5.836582134
6.1087153453
B.307731628
6.074213028

0.273306534

(|0 - Minimum value
E31 - First quartile [25th percentile)
5. 72726 'ul 2 - Median value [50th percentile)
&3 3 - Third quartile [75th percentile)
(3 4 - Maximum value
Cr Cri]

1222731636
1222330475
12215929264
1221528053
12.21126938
1221233370

M i E 9’
-0.475158643
-0.4781656%6
-0.478172763
-0.478179822
-0.478186870
-0.478133923

-29.3236054
-31.33770752
-31.18834496

-22.2278347
-25.476377439
-35.89772415
-26.10101313
-14.62547016
-25.58404355

_ QUARTILEIMC returns the minimum value %
Input 4

pAinimum
a1
Median
a3
Maximum

J
Input 1

0.4 3
D60001, 1)

1. place your cursor in the cell labeled Q1



Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

2. Type “=QUARTILE.INC(cell range, 2)” and press Enter

y

QQUMT!LE.!NQDE:DEGDDL D

QUARTILE.INC (array, quart]

*
Response lﬂDDDD_InEutl o ; : . Input 1
13542 35.35419958| 5.7272g3 =1 - First quartile [25th percentile] 33 _35 3236084 Minimium  0.400000483
[E3] 9 ; ;
11762 38.17622656]  5.735879 ) 2 - Median value (S0th percentile) o 3y 3399n2cs al 5.5 299
3 £33 _ Third quartile [75th percentile) _
¥0193 49.01928987|  5.292307 ; 9 -31.18834496 Median D&0001, 2)
L 4 - Maximum value Ecfstoiodrie Srcl AR
15319 42.53186862| 5.5644450T9] 1222731686 -UA/SISSHA3  -22.2273347 Qa3
11664 37.16644736] 5.836582184| 12.22330475 -0.478165696 -25.47637749 Maximum A
18045 32.80453887| 6.108719349| 12.21929264 -0.478172769 -35.89772415
Y9085 30.90853468| 6.307731628| 12.21528053 -0.478179822 -26.10101318
38574 35.85741728| 6.074213028| 12.21126938 -0.478186876 -14.62547016
15837 33.58370583 6.27936554| 12.21239376 -0.478193929 -25.88464355
10731 39.07306917| 6.036407948| 12.25339699 -0.478200982 -22.48819542
14153 44.15300484| 5.857478619| 12.29440022 -0.4° 77T T
13906 40.39063301] 6.085069656| 12.33540344 -0.4 1. place your cursor in the cell labeled Med1an
14855 38.48553584| £.155450344| 12.37640667 -0.473222142  16.33765221

G

H

I

]




Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

2. Type “=QUARTILE.INC(cell range, 3)” and press Enter

GUAHHLEJNC(DE:D&DDM, 3)

| QUARTILEINC(array, quart) ____"______53____ A H ol I _ 3 1
# DUARTILEIMC returns the minimum value
Response lm}DDD.InEutl . . : . e Inputl
13542 35.35419958| 5.72726) %=1 - First quartile (25th percentile) g3 _39.3736084 Minimum  0.400000483
&3] 7 i i
11762 38.17622656|  5.735871 = 2 - Median value (S0th percentile]  bo 57 23795205 a1 5.586860299
[-31 3 - Third quartile [75th percentile) 7
10193 49.01928987| 5.29230] — : 9 -31.18834496 Median
3l 4 - Maximum value
15319 A42.53186862| 5.5644450T9] 1Z.ZZ731686 -UA7/SISSE43  -22.2278347 Q3 D60001, 3)
1664 37.16644736| 5.836582184| 12.22330475 -0.478165696 -25.47637749 Maximum \K/
'8045 32.80453887| 6.108719349| 12,21929264 -0.478172769 -35.89772415
19085 30.90853468| £.307731628| 12.21528053 -0.478179822 -26.10101318
18574 35.85741728| 6.074213028| 12.21126938 -0.478186876 -14.62547016
15837 33.58370583 6.27936554| 12.21239376 -0.478193929 -25.88464355
10731 39.07306917| 6.036407948| 12.25339699 -0.478200982 -22.48819542
14153 44.15300484| 5.857478619| 12.29440022 047" Rl
13906 40.39063301| 6.085069656| 1233540344 -0.4 |. place your cursor in the cell labeled Q3
11855 38.48553584| £.155450344| 12.37640667 -0.4/8222147  1b.83/65221




Part B.2 Box Plot (Box-whisker Plot)

» Step 1: Calculate the quartile values

2. Type “=Maximum(cell range)” and press Enter

v

& | =MAX(D2:D60001) >

= MAX(numberl, [number2], ) F5| E | .2 R e :
Heapunae*ltﬂ}ﬂrﬂﬂ_lnputl _Inputz Input 3 Input 4 Input 1
53542 35.35419958| 5.727265358| 12.23935223 -0.478137483  -29.3236084 Minimum  0.400000483
81762 38.17622656| 5.735879898| 12.23534012 -0.478144536 -31.33770752 a1 5.5868600299
90193 49.01928987| 5.292307354| 12.23132801 -0.47815159 -31.18834496 Median 7.366522312
25319 42.53186862| 5.564445019 12,22731686  -0.4731586043  -22.2278347 Qa3
71664 37.16644736| 5.830582184| 12.22330475 -0.4781656%6 -25.47637749 Maximum ({
28045 32.80453887| 6.108719349 12.21929264 -0.478172769 -35.89772415
09085 30.90853468| 6.307731628| 12.21528053 -0.478179822 -26.10101318
58574 35.85741728| 6.074213028| 12.211265938 -0.478186876 -14.62547016
35837 33.58370583 6.27936554| 12.21239376 -0.4781935929 -25.38464355
90731 39.07306917| 6.036407948| 12.25335639 -0.478200982 -22.48815542
44153 44.15300484| 5.857473619 12.2544002. . .
SA500 1039063301  6.085089656| 12.3334032. 1. place your cursor in the cell labeled Maximum




Part B.2 Box Plot (Box-whisker Plot)

» Step 2: Calculate quartile differences as the following

* First quartile — Minimum
* Median — first quartile
e Third quartile — mean
e Maximum — third quartile

x =12 >

£ D E F G H I J
ResponA*100000 Input 1 Input 2 Input 3 Input 4 nput1 |

3542 3935419958  5.727265358  12.23935223 -0.478137483  -29.3236084 Minimum l ﬂ.dﬂﬂﬂﬂﬂdﬂal

l?ﬂ'-l ks ] 4 TCOANEC S C Mo oo 47 "AICTHTAMNAT T M -I'.Fﬂ'!.n'tn'llf'sﬁ _31.33?:”}?52 ﬂl 5.58685['299

01 2. Type “Minimum’ and press Enter 59 -31.18834496 Median 7.366522312

5519 Q4.5 180050 oD IULT L& 28 F 31080 U snioo0dd -22.2278347 03 9.285545821

1664 37.16644736  5.836582184  12.22330475 -0.478165696 -25.47637749 Maximum 21.00825119

8045 32.80453887  6.108719349  12.21929264 -0.478172769 -35.89772415

9085 30.90853468  6.307731628  12.21528053 -0.478179822 -26.10101318

8574 35.85741728  6.074213028  12.21126938 -0.478136876 -14.62547016 Minimum

5837 33.58370583 6.27936554  12.21239376 -0.478193929 -25.88464355 Q1-Minimugg

0 o . 3 o

5 1. To create the dataset of the chat, paste Minimum firstly. s

3906 40.39063301  6.085069656  12.33540344 -0.478215088  5.919923306 Maximum-03



Part B.2 Box Plot (Box-whisker Plot)

» Step 2: Calculate quartile differences as the following

Respofse*100000 Input 1

Input 2

E

F

Input 3

483

2. Type “Q1-Minimum” and press Enter 3

0133
5313
1664
8045
9085
8374
2837
0731
4153
3906
4855

439.01928387
42.53186862
37.166447306
32.80453887
30.908534608
35.85741728
33.38370583
359.07300917
44,

38.48553584

5.292307354
3.2644450159
53.830582184
6.108719349
0.307731628
6.074213023

0.27936534
0.0360407543

£.155450344

12.23132801
12.22731686
1222330475
12.213259264
12.21528053
12.211265938
12.21233376
12.2533565%

12.37640667

-0.4731515%
-0.473158643
-0.473165696
-0.478172769
-0.478173822
-0.473186876
-0.473193925
-0.473200982

-0.473222142

5

Input 4

-29.3236084
-31.33770752
-31.18834496

-22.2278347
-25.47637743
-35.89772415
-26.10101318
-14.62547016
-23.88464355
-22.48819542

M_E 1. place your cursor in the cell labeled Q1 -Minimum

16.83765221

nput1 !
Minimum l ﬂ.dﬂﬂDDMEBII
Qi | 5.586860299]
Median 7.266522312
a3 9.28554821
Maximum 2100825119
Data of chart (Input 1)
Minimum 3
Q1-Minimum

Median-Q1
ledi
mum-03



Part B.2 Box Plot (Box-whisker Plot)

» Step 2: Calculate quartile differences

53.I:.n'l"|

'} HE ANNE 0D

D

Responfe*100000 Inputl

C TP Cacno

E

Input 2

AT AL TV

Input 3

F

i AT "'!_.h'l_gg

i1 2. Type “Median-Q1” and press Enter 36

Hizs
15319
F1664
B045
9085
18374
I5837
0731
1153
13906
MB35

B LV B e s

42 53186862
37.16644736
32.80453887
30.908534638
33.85741728
33.58370583
39.073065917
44,15300484
40.33063301
38.48553584

e LT LI S S

5.564445019
5.836582184
6.108719349
6.307731628
6.074213028

6.27936554
6.036407348
5.857478615
6.085063050
0.135450344

L L L2L00L

1222731636
12.22330475
12.21529264
12.21528053
12.21126938
12.21239376
12.25339693
12.25440022
12.33540344
12.37040067

-t solaLdd
-0.478158643
-0.478165650
-0. 478172769
-0.478179822
-0. 478186876
-0.478193929
-0. 478200982
-0.478208035
-0.478215088
-0.478222142

G

Input 4

-29.3236084
-31.33770752
-31.18334456

-22.2278347
-25.47637749
-35.89772415
-26.10101313
-14.62547016
-25.88464355
-22.48819542

-3.83445096

3.9195323306

16.83765221

Inputl
Minimum i D.Mﬂﬂﬂtﬂﬂa_
Q1 | 5.586860293|
Median l ?.3555223121
Q3 9.28554821
Maximum 21.00825119
Data of chart (Input 1)
Minimum 0. 400000483
Q1-Minimum
Median-Q1 =14-13
Q3-Median

Maximum-Q3

1. place your cursor in the cell labeled Median-Q1



Part B.2 Box Plot (Box-whisker Plot)

» Step 2: Calculate quartile differences

Responge®100000 Inputl

E

Input 2

F

Input 3

153

n 2. Type “Q3 -Median” and press Enter 536

193
15319
riegd
13045
13085
w8374
15837
731
153
13906
MB35
w77G

49.01928937
42.53186862
37.16644736
32.80453887
30.90853468
35.857417238
33.58370583
39.07306917
44.15300434
40.33063301
38.48553534
36.67757911

5.2923073854
3.264445015
5.830582184
0.108719343
0.307731628
0.0742130238

6.27936554
5.0364079438
5.857478619
6.085069656
£.155450344
0.225831032

12.23132801
1222731686
12.22330475
12.21329264
12.21528053
12.211269338
12.21239376
12.25339699
12.29440022
12.33540344
12.37640667
1241741085

-0.47815159
-0.473155643
-0.478165656
-0.4738172763
-0.478179822
-0.473186876
-0.4781935929
-0.473200982
-0.473208035
-0.473215088
-0.478222142
-0.473229135

G

Input4d

-29.3236084
-31.33770752
-31.188344596

-22.2278347
-25.47637745
-33.89772415
-26.101013138
-14.62547016
-25.88464355
-22.42819542

-3.83445096

5.919923306

16.83765221

1.225527763

Minimum
al
Median
a3
Maximum

Minimum
Q1-Minimum
Median-Ql
03-Median

Maximum-C3

Inputl
0.400000483
5.586860299
?.35&5223121
9.2855«13211
21.00825119

Data of chart (Input 1)
0.400000423
5.186859816

" 1.7/9062043

=15-14

1. place your cursor in the cell labeled Q3 -Median



Part B.2 Box Plot (Box-whisker Plot)

» Step 2: Calculate quartile differences

'Resfonse*100000 -Inputl

Imput 2

F

Input 3

T 137483

2. Type “Maximum-Q3” and press Enter 1ass3s

S01493
25319
71664
28045
09085
58574
35837
90731
44153
03506
B4855

49.0132894 7
42.53186862
37.16644736
32.80453887
30.90853463
35.85741728
33.58370583
39.073068917
44.15300484
40.35063301
38.485535384

2.29430 7554
5.564445019
5.836582184
6.108719345
6.307731623
6.074213028

6.27936554
6.026407948
2.8574780619
0.0830603650
6.155450344

1223132801
12.22731686
1222330475
12.219329264
1221528053
12.21126938
1221239376
12.253396595
12.259440022
12.33540344
1237640667

-0.4/815153
-0.478158643
-0.478165696
-0.478172763
-0.478179822
-0.478186870
-0.4781939253
-0.478200982
-0.478208035
-0.478215088
-0.478222142

G

Input 4

-29.32360584
-31.33770752
-31.18834496

-22.2278347
-25.47637743
-35.89772415
-26.10101313
-14.62547016
-25.88464355
-22.48819542

-3.834450906

2.919923300

16.83765221

AMinimum
al
Median
a3
Maximum

Minimum
QI-Minimum
Median-Q1
Q3-Median
Maximum-03

Imput 1

0.400000483
2.280800259%
7.3605223 12.

9.2355:13211

21.008251191

Data of chart {Input 1)

0.400000483
5.186859816
1.779662013

38

1. place your cursor in the cell labeled Maximum-Q3



Part B.2 Box Plot (Box-whisker Plot)

Step 3: Create a stacked column chart

Page Layout Formulas Data Review View Add-ins Power Pivot & Tell me what you want to do

E?‘ : LDI :‘_g‘.ﬂnline Pictures Jﬁ ﬁ G I ‘F? i I-‘ e :;;.3" yn “%El e -illi _E W

. ded Table F'ictu:F_c. L Shpess . Recumm:a- 2D i D Line Column Win/ Sheer T
:'ET}T_ e Keaiie &~ O My Add-ins - Cha s i

. -ations Add-ins \J:Hﬂl H :| wrs Sparkiines Filte
2. Click
3-D Colum
Insert Formula Bar
: e con dn 83 08 ) —
Response o H ‘ Inputl

o e 3. Select Insert Column chart — — e
zam - ooozer7e and then click stacked column 5.586860299
BAM  0.0004901¢ =i L L] ian 7.366522312
13 AM 0.000425319 42.53186862 5.564445019 12.22731686  -0.4781! "EI - - 9.28554821
13 AM 0.000371664 37.16644736  5.836582184 12.22330475 -0.47811 3.pBar mum 21.00825119
1AM 0.000328045 32.80453887 6.108719349 12.21929264 -0.4781
MM AM 0.000309085 30.90853468 6.307731628 12.21528053  -0.4781 % E@] E@: ’
M AM 0.000358574 35.85741728 6.074213028 12.21126938 -0.478L1 . -::I -::I mum ;
M AM 0.000335837 33.58370383 6.27936554 12.21239376  -0.4781 Il More Column Charts... flinimum 5.186859816
4 AM 0.000390731 39.07306917 6.036407948 12.25339693 -0.47B20ussz  -zzas51934%2 vieaian-0l 1.779662013
4 AM 0.00044153 44.15300484  5.857478619  12.29440022 -0.478208035  -3.83445096 Q3-Median 1.919025898
13 AM 0.000403900 40.39063301 6.085069650 12.33540344  -0.478215088  5.9199233060 imum-03 11 ?ﬂ?ﬂﬂ
15 AM 0.000384855 38.48553584 6.15545n7 44 4n ATeAncET A ATOAnAT A A onTeEAad

15 ARA

N ANNIARARTTA

2R ATTIRTAT

" 1. Select the data to create a chart



Part B.2 Box Plot (Box-whisker Plot)
N

» Step 3: Create a stacked column chart

mulas Data Rewview View Power Prvot
I ....... é l I I
|- l Ll E 5. 8 E i i___.__E_.“__ Lty I - . I i I B I E—hanE
= s S e Chart Ty
Chart Styles Type
2. Click Switch Row/Column.
: , D E | F G | H | I | J |
# Chart Titl H+ BaSs
art tite <_—_"'~.ﬂinimum 0.400000483
14 o
" 1. To reverse the chart axis,
12 m—
T click the chart firstly.
10 Maximum 21.0082511Y
B
. Q | _Data of chart (Input 1}_
g Minimum 0.400000483
4 Ql-Minimum 5.186859816
Median-01 1.779662013
2 7
Q3-Median 1.919025898
0 —— - - _Maximum—{]ﬂ l 11.?22?{!293_
MWMinimum Qi1-Minimum Median-01 03-Median Maximum-03

b "~ [



Part B.2 Box Plot (Box-whisker Plot)
-

» Step 3: Create a stacked column chart

= st R

chart Box Plot
25 75

20

15

15
10 ) C
10
5 .
- D‘T |
0 3 & W Horizontal (Cal + |
1 Fill  Qutline '
0 ” ?
<= S — ]

Original stacked column chart Delete

Recet to Match Style
Font...

c c . W Change Chart Type.. |
1. To rename your columns, right click the Horizontal e ———

(Category) axis labels side -> Select Data I;." e = |




Part B.2 Box Plot (Box-whisker Plot)

» Step 3: Create a stacked column chart

Select Data Source

Chart data range:

=5heetl!5159:5J513

[
[/ | Eﬂyi’sch Fowy/Column | ;

Legend Entries [Series)

9 Add || [ Edit || xgemnue| |v{

@ rinimum

¥ Q1-Minimum
¥  Median-Q1
¥  Q3-Median
[E Maximum-)3

_Alorizontal {Gateon Avis Eabel S

2. Click Edit
| |

| Hidden and Empty Cells

| ok || canca |

Axis Labels

Bl

Axis label range:

Input I|

E] Select Range

[

O

] l Cancel

3. A new window pops out. Change the name as you f
want and click OK.



Part B.2 Box Plot (Box-whisker Plot)
N

» Step 4: Convert the stacked column chart to the box plot
* 4.1 Hidden the bottom data series (minimum)

Hame Insert Page Layout Formulas Data Review View Power Pivot Design Format 2 Tell me what you want to do

eries "Maximum-Q3" . EERY \ |_ ‘ 22 Shape Fill = f-}ug‘ A 2 Bring Farward AR [[lor
Chart Area | I Abc (Abc [ Abc + | L# Shape Outline = - B 1 Send Backward i o

Chart Title ‘|_ =

Horizontal (Category) Axis [ ﬁh 2 Clle Format and Select Serles “Mlnlmum’, 1n

Vertical (Value) Axis MEJDI'Grld“nE

Plot Area E
Vertical (Value) Axis / the Current Selectlon.

Series "Minimum' [ - TR S S B 6 | B | 1 J |

| Series ! 'O1-Minimum” Lo TP 1 BRES [ ]l a1 | 5.586860299
Series "Median-Q1" Median 7.366522312
it 1. Select any part of columns ., | St
Series "Maximum-G3" Maximum 21.00825119
7 T

| |20 |___| _ Data of chart (Input 1)
g | Minimum | 0.400000483

10 Q1-Minimum 5.186859816
11 Median-Q1 1.779662013
12_ 12 Q3-Median 1.919025898
13| O o [Maximum-Q3 | 11.72270298]
|
15| | 10
16_

17
18 |
19 | °
20
21|
22 i)

2{ Input 1




Part B.2 Box Plot (Box-whisker Plot)
-

» Step 4: Convert the stacked column chart to the box plot
* 4.1 Hidden the bottom data series (minimum)

{Series "Minimum” -| = \ |—| ) SEShapEFiII' A 4 A 1 Bring Forward [ - - |||
- I o |—4 - 3 e & 1Y
%‘ Format Selection NOO|- L, Abe I Abc l I Abe l - EShape Outline = & A 01 Send Baclkward Leh .
= OA _L"_ Change = Quick 2 : 2 g
2] Reset to Match Style 7| Shape | LF Shape Effects - Styles= A ol Selection Pane A= | B2
Current Selection Insert Shapes Shape Styles | WordArt Styles Arrange Size ]
Chart 11 il I~ =SERIES|Sheetl!5153,{"Input 1"},5heet1!5)59,1)
i s c o & | = 3 Onthe Fill tab, select No Fill _ |
el Box Plot e
4 | - u Median
S | ] o3
6 | : Maximum
= hd
_8_ 20 =
g | IMinimum
10 | Q1-Minim
11 | Median-C
o | Q3-Medid " Gradient il
12 | 0 0 Maximum I Picture or texture fill
14 | I Pattern fill
5] | |1 Automatic
16
| [ Invert if negative
17
15 I Border
9 | °
20
21
22| | o
23 Input 1
'?-1_ 0 T THWi e AR IO Je AR JUdAW] - Aau MIM.I"O T N RAANVL A FuetIaty oarea A RIITANR foIf{J




Part B.2 Box Plot (Box-whisker Plot)

» Step 4: Convert the stacked column chart to the box plot
* 4.2 Create whiskers for the box plot

:SEFiES "Maximum-03" - _\_ |—“.' V1] QShape Fill = A 4 A .1 Bring Forward - |: ol |E ” o

a}f Farmat Selection OO - Abc Abc | l Abc ' v E Shape Outline - i 1 Send Backward ~ L1

—| Change = Quick c ) Mg
2 Reset to Match Style gé;'-_' Shape ~ | & Shape Effects = Styles= (R ole Selection Pane 1y et ke
Current Selection Insert Shapeg Shape Styles m WordArt Styles Arrange Size P
Chart 11 - I ? b3 =SERIES(Sheet1!51513,{"Input 1"},5heet1!5513,5)
4 £ > : i On the Fill tab, sel 111
B | 2. On the Fill tab, select No Fi1
2 Box Plot .
. — ‘Median
Click th d /| a3
1. Click the topmost data (]
- Maximurm
7 hdl
SRR

8_ 20 |

g | Minimum

10 | Q1-Minim

11 | ‘Median-C

L |® Q3-Media | Gradient fill

13 (@] Q |Maximunm (! Picture artexture fill
14 (I Pattern fill

15_ 10 | ) Automatic

1 =

0] || Invert if negative
L

18 > Border

m| | °

20

21|

2 | o

23 Input 1

=i g T R P S T ST SR LL T E oSt 2]




Part B.2 Box Plot (Box-whisker Plot)

» Step 4: Convert the stacked column chart to the box plot

* 4.2 Create whiskers for the box plot

File

3

EREE BEE

o B

[Eai]

17|

13| 4

14
15
16
17
18
19
20
=
2

HAxes
HAoas Titles

Chart Title

Data Labels

Data Table
Error Bars
Gridlines
Legend

Lines

10

23

24 |

Home

m?
Add Chart Quick
Element = Layout~

Insert Page Layout Formulas Data Review View Power Pivat Design Farmat @ Tell me what you want to do
3 S — i
e _® | - z : N5a
: I P ; | I :
Change | _ 0 w u | B-=0 ' _E--5 ES_-_-1& : ~laul B! o | | SwitchF

Colo
3

rs=

Chart Styles

Jfx =SERIES(She~t1 121219 Filmmed 171 Chastiididi3 a1

C D

13
3
.3
b
3
b
4
13

None

Standard Error

Percentgffe

ard Deviation

More Error Bars Options...

Colun

~ Select the second from top data (Maximum-Q3).
"% Click Design -> Add Chart Element -> Error

Bars -> More Error Bars Options

- Input 1

O

Data of chart (Input 1)

Minimum 0.400000483
Q1-Minimum 5.186859816
Median-Q1 1.779662013
laz-median | 1.919025898|

Maximum-Q3

11.72270298



Part B.2 Box Plot (Box-whisker Plot)

» Step 4: Convert the stacked column chart to the box plot
* 4.2 Create whiskers for the box plot

a1 5.5868602599
Median 7.366522312
Q3 9.28554821 25
Maximum 21.00825119

Data of chart (Input 1)
Minimum 0.400000483 20
‘Q1-Minimum 5.186859816
Median-Q1 1.779662013
‘Q3-Median 2025898

Maximum-Q3 i

P : 4 10
Custom Error Bars m

Positive Error Value

=Sheet115)513 (4 |

Megative Error Value
=it

ok | | cancel

Box Plot

1. Direction -> Plus

2. End Style -> Cap

———
I

Iﬁlnputl

4. Select Positive Error

Value and fill in it with the
value of Maximum-Q?3

3. Select Custom. A new
window will pop out

Il Format kError Bars

Error Bar Options

4 Vertical Error Bar

Direction

Error Amount
Fixed value 5.0
| Percentage 5.0
§tarl1dz.1rd 10
deviation(s)
Standard error
- | Specify Value



Part B.2 Box Plot (Box-whisker Plot)

» Step 4: Convert the stacked column chart to the box plot

* 4.2 Create whiskers for the box plot

1. Repeat the previous steps to select
No Fill format for the second-from-
bottom data (Q1-Minimum).

Minimum 0.400000483 | 20
QL-Minimum [__ 5186859816 |
Median-Q1 1.779662013
03-Median 1.915025898
Maximum-03 11.72270298

Custom Error Bars I. ? ﬁ]

Positive Error Value

-1} |2]

Megative Error Value
=SheetLisisio| 4 |

I 0K || Cancel I

5. Select Negative Error
Value and fill in 1t with the
value of Q1-Minimum

2. In Error Bar Options,

Direction -> Minus
Box Plot

Error Bar Options
OOl

4 Vertical Error Bar

Direction

] Both i ;

3. End Style -> Cap

Mo Caw
z | (-

Error Amount

Fied value 01

_Input 1 Percentage 5.0

4. Select Custom. A new 2 S

Standard error

window will pop out | skt e



Part B.2 Box Plot (Box-whisker Plot)
N

» Step 4: Convert the stacked column chart to the box plot
* 4.2 Create whiskers for the box plot

Box Plot

25
20

15

10




Part B.2 Box Plot (Box-whisker Plot)

» Step 4: Convert the stacked column chart to the box plot
* 4.3 color the middle area. Box plots are usually drawn 1n one fill color,
with a shght outline border.

Format Data Series ~ %

2. Fill > SOlld ﬁll and select color

Series Options ¥

Box Plot S Ol
_[ 1] ; nsparency ——+— | 70% 1)
] (T
] Ko 3. Border -> Solid
_ m
: B i fill and select width
1. Select the area you want to change ;

1ts color.

=2 [ 1= [
e & B E S K

= =

=

=

m

i1
o
+
s
=
m
b
-



Exercise

1. Calculate descriptive statistics of Input2, Input 3 and Response

2. Plot histograms and box plots for Input 2, Input 3 and
Response. You can try to plot box- whiskers of Input 1, Input 2,
Input 3 and response in the same figure.



