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Anova: Single Factor
SIS ST il ylg Jedow

S JuST o ly IS alen |y 15 sl oolo

Hardwood Ob O O O O O
concentration % sl bs2 bs3 bs4 bs5 bs6
S% 7 8 15 11 9 10
Y, 10% 12 17 13 18 19 15
ay
8 15% 14 18 19 17 16 18
20% 19 25 25 23 18 20
(D)9~ )~
_-:u)i_, Get Genuine Office Haome Insert Page La)
°;$ Fa Calibri -l -A .
aatopys lT———
Pa'ste # Format Painter it | - g
Clipboard Font
028 - £ |
A B C D E F
hardwood
concentration
1 % 5% 10% 15% 20%
2 obsl 7 12 14 19
3 obs2 8 17 18 25
4 obs3 15| 13} 19 2!
5 obs4 11, 18] 17 23
6 obss 9 19 16 18
¥ obse 100 15 18 20

Number cowud o ax.oxS bl [, Format Cells ... oo, cul, SIS ol o, (59, 1aiSS
oS obsl |, Text as 55




Irmgn.ir

1B WsSola 65057 5 ¢rpmr, S ol ) 5 Sl dasaa £ JuS)

Format Cells 12 ]
{Humber }| Aignment | Font | Border | il | Protection

tegory

General | Sample

Number S

Currency
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hardwood 2 " " H
] ]
concentration ; i
] L]
1 % 5% 10% 15% 20% E
| ]
2| obs1 ! 7 12 14 19
3 obs2 i 8 17 18 255
| ]
4| obs3 ‘15 13 19 23
5 obs4 {11 18 17 235
| ]
6 | obs5 { 3 15 16 i3
il obsé 1 10 15 18 20
S il
2 Anova: Single Factor | ? -
10
11 | | cB1:2ES7]
12 | ;
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SUMMARY
Groups Count Sum Average Variance
5% 6 60 10 8
'1096 6 94 15.66667 7.360667
"15% 6 102 17 3.2
'20% 6 127 21.16667 6.966667
ANOVA
Source of
Variation 55 df MS F P-value F crit
Between
Groups 382.7917 3 127.5972 19.60521 3.593E-06 3.098391
Within
Groups 130.1667 20 6.508333
Total 512.9583 23

RUNEYR

Anova: Two-Factor with Replication
ISl 5,955 90 iy Hlg Sk

95 s S Gabesl (5 5 950 05,5 55 S50 ;0 1) gls g5 aw 3L ealyte WS 58 e

a)bgvl».?m&yME)Lo.»JW

A

B

=IE

~NOO bW =

Female

Patients Drug 1
Male

OO O RA®

Drug2 Drug3
1
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O NGEREO®

oONAEMNO

s S ale oS ST ol 1y e ools



Irmgn.ir

T
B Starone e
£y L
A B C D
1 patients Drugl Drug2 Drug3
2 Male 8 10 8
3 4 8 6
4 0 6 4
5 Female 14 4 15
6 10 2 12
7 6 0 9

Syp0 04 53 2 Lo, ccanlag)ls €5 9 Slem 3l Bl Jol oy TS 01y YU & jgar 5>
@ AsS e gyl b (ad) b s 4 (o3l bl o el (U5 0550 50 (B sless; g lose
SIS B 558 i 2l

Anova: TWo-Factor sas 5L o, 5y oS s (Data Analysis) aus g, » J
Sei 5k e, U oS ol |, with Replication
l Anova: Two-Factor With Replication

Input
s

Input Range:
Rows per sample: 3

Alpha: 0.05

Output options

@ Output Range: §AS12 s
1 New Worksheet Ply:

71 New Workbook
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A B C D E
1 ‘patients Drugl  Drug2  Drug3 |
2 IMale g 10 BE
3 | 4 8 6!
a | 0 6 45
5 iFemale 14 4 15!
6 | 10 2 125
. . R 9
E !

Jle jo .ol sass a8lol Rows per sample: lgie ol b ciond aiSie 5L 15 00 (234 (o

5 Sool 1S5 L (555 o3l 45 0SS (hsel bl iy (250 5 03l diges ) plaS o (gl ol
oobaisl (s, wiz b aiged 51 laS 1o gl a8 ol ) lgs 5500 S lens 0SS )ls b |, soe K

S OK 1 jgiws us S aseine | 95 O 4SSl 5l o >
DS edalin 1) 5 2 e,5 b ail ools ploul canyo 1) o lie soled [

Anova: Two-Factor With Replication

SUMMARY Drugl Drug2 Drug3 Total
Male
Count 3 3 3 9
sum 12 24 18 54
Average 4 8 6 6
Variance 16 4 4 9
Female
Count 3 3 3 9
sum 30 6 36 72
Average 10 2 12 8
Variance 16 4 9 28.25
Total
Count 6 6 6
sum 42 30 54
Average 7 5 9
Variance 23.6 14 16
ANOVA
Source of Variation 55 df MS F P-value F crit
Sample 18 1 18 2.037736 0.1738%4 4.747225
Columns 43 2 24 2.716981 0.106343 3.88529%4
Interaction 144 2 72 B.150943 0.00581 3.885294
Within 106 12 8.833333
Total 316 17
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Anova: Two-Factor Without Replication
AP e 5,95 Bl il ylg (A

dade Hlias 1) Ll slao,sS, py sl ool wail 00y 8,55, aw walS So5L O asS 5,8 1l
oo 3L AlS g o jsSy o 1) b Sile WS udlgsee

A B C D
1 |Golfer Brand A BrandB Brand C
2 Jones 250 255 262
3 | Smith 225 235 230
4 Long 270 282 285
5 Carroll 235 240 246
6 Reed 215 220 223

S JST ol IS asle 1y e ools

» || S Wrap Tex

& Merge &
| o
A B G D

1 Golfer Brand A Brand B Brand C

2 Jones 250 255 262

3 Smith 225 235 230

4 Long 270 282 285

5 Carroll 235 240 246

6 Reed 215 220 223

.5 1,11, Anova: Two-Factor Without Replication ,g.s
oy |y ol S S Labels au;S hhidaygn L8 jeiws il |y ol den
2,5 aulgs odnliv JuSTasas (ol p) 29,5 s plxdl
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Anova: Two-Factor Without Replication

SUMMARY Count Sum Average Variance

Jones 3 767 255.667 36.3333
Smith 3 690 230 25
Long 3 837 279 63

Carroll 3 721 240.333 30.3333
Reed 3 658 219.333 16.3333

Brand A 5 1195 239 467.5

Brand B 5 1232 246.4 552.3

Brand C 5 1246 249.2 627.7

ANOVA

Source of Variation SS df MS F P-value F crit

Rows 6525.73 4 1631.43 203.083 4.49E-08 3.83785

Columns 277.733 2 138.867 17.2863 0.00125 4.45897
Error 64.2667 8 8.03333
Total 6867.73 14

L oSk sloiSils g odits o, yio (o,8 s ailoe 005 5 iz ROW ol p-value @ s

2 6lp o,eS ) (Sl Ogin 8] oo (B8 dm Cawnd 43S Q%lcolumns Sy90 50 Ll o ol y oo
Sgdues iy F ool 6l a5 el ol 5l olis o EITOr ool ol oo Lo

Correlation

=

.
(&5 .

Snen Correlation jgiws glal b 13 Jls slp ] oo cants Solo a0 ( Siaaon
359] s |y &y Ay

Jsl g Lol vogi ol 55 1, Jol s, a5 asS olbsetil g y9b 1) s osls causS 12l 1 jgis
ol g5 50 by b b oy S 1, Labels in Ferst ROW a5 « s canss o3V
Sl

10,5 apalyz abaMe |y ) (29,5 adl oslo plonl Swj0 ) ol e ST

Brand A Brand B Brand C
Brand A 1
Brand B 0.992356 1
Brand C  0.997305 0.983196 1
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Covariance
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:~3~e.)5T
Brand A Brand B Brand C
Brand A 374
Brand B 403.4 441.84
Brand C 432.2  463.12 502.16

Descriptive Statistics
oyl b °)L°T

395 slo 0ols 4 by e hog sla o,ll uilyie L Descriptive Statistics gws sl b

18 olile 4 35w gdine 3L A (gl oz el (L8 Hgins wiles e cols Gl gl Canas |

Descriptive Statistics 7|5

Input

Input Range: $B51:5086 =] [—OK ]

| Cancel |
Grouped By: @ Columns

~) Rows [ beb |

Output options
'@ Qutput Range: SFs20 |EJ
MNew Worksheet Ply:
") Mew Workbook
[¥] summary statistics
|¥] confidence Level for Mean: 95 %
[¥] Kth Largest: 1
[¥] Kth Smallest: 1

feawbize 4 4 Kth lude
3% S vae ol I3 @S oy (pl baiease plas ) polie (0 iSesS g (SR polie
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Brand A Brand B Brand C

Mean 239 Mean 246.4 Mean 249.2
Standard Error 9.669539803 Standard Error 10.50999524 Standard Error 11.2044634
Median 235 Median 240 Median 246
Mode #N/A Mode #N/A Mode #N/A

Standard Deviation 21.62174831 Standard Deviation 23.50106381 Standard Deviation 25.05394181
Sample Variance 467.5 Sample Variance 552.3 Sample Variance 627.7
Kurtosis -0.515599531 Kurtosis 0.671095138 Kurtosis -0.77727572
Skewness 0.597289281 Skewness 0.822141602 Skewness 0.606319609
Range 55 Range 62 Range 62
Minimum 215 Minimum 220 Minimum 223
Maximum 270 Maximum 282 Maximum 285
Sum 1195 Sum 1232 Sum 1246
Count 5 Count 5 Count 5
Largest(5) 215 Largest(5) 220 Largest(5) 223
Smallest(s) 270 Smallest(5) 282 Smallest(5) 285

Confidence Level(95.0%) 26.84694645 Confidence Level(95.0%) 29.18042485 Confidence Level(95.0%) 31.10857755

S 0929 (6 lade Crond 1l 4o a5 wmase L HNJA e ST 158 PR

Exponential Smoothing
e lod 3l

b grmb (G ol0 552 50 a5 WS sy ) (55l0500 5 WS 0510 bl BB L Lo ools jgms
(Forecast) ols o i sove o (Actual) ol a3l

g b e O lge Laid a5 0 1K Ll e .08 |21 |, EXponential Smoothing  gws
9,5 5w 3)lg |,

ol S ite (xSl & 4l I Gl o oS wiiSes pdlel @lge (B

WS 1l ] gmws el Brand A gl 18 Jle o

f Exponential Smoothing | P X ﬂ
Input
Input Range: $851:38%6
Damping factor: 0.3
Output options
Qutput Range: &CE34

New Warksheet Ply:
New Workbook

[¥] chart Output [¥] standard Errors
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Exponential Smoothing
300

g 200 ">—<i:>—<l—__—:_'
‘;“ 100 - —&— Actual
0 T T T ! == Forecast
1 2 3 4 5
Data Point
#N/A #N/A
250 #N/A
232.5 #N/A

258.75 #N/A
242125 29.4127

F-Test Two-Sample for Variances
g 90 il ylg s lio 6l F 9031

5 omilly S 6 b (503 i g Lol sl danlis b 1) axslr 90 (SaiSTy (5050 0l 5
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1]

12 Sample 1 Sample 2
13| 11 15
4 Z B
15 16 3
16| 12 12
17| 7 by
18| 18 13
Ex 15 Ji
10 2 10
11 14 15
112] 19 16
1

xSSle 019037 s cusmar, St s Julos canin 1 JuS)

99 &5 e bl JB &S5 (p) S8 08 walss Jols p; (29,5 aems plnl Sy ) jeies S

F-Test Two-Sample for Variances

3,10 3929 0010 39,9 (sl lgs

sample 1 sample 2
Mean 13.6 15.6
Variance 34.93333 27.6
Observations 10 10
df 9 9
F 1.2657
P(F<=f) one-tail 0.365652

F Critical one-tail 3.178893

Fourier Analysis

4598 Judoxd

o smlss 5 F laie 0l lys Lol ls 51 e 5 il pae | (g loline P-ValUE |l
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B c D E
sample 1 sample 2 Bin

2 8 2
7 21 6
11 15 10
12 12 14
14 15 18
15 23 22
16 23

18 13

19 16

22 10
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Histogram | ? ﬁ]
Input [ = ]
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e
Output options
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Bin  Frequency Cumulative % Bin Frequency Cumulative %

2 1 10.00% 14 3 30.00%

b 0 10.00% 18 3 60.00%

10 1 20.00% 22 2 80.00%

14 3 50.00% 2 1 90.00%

18 3 80.00% 10 1 100.00%

22 2 100.00% 6 0 100.00%
More 0 100.00% More 0 100.00%

14

18 22 2

N Frequency

Cumulative %

100-00%4-0@00530%
0 0

10 6 More
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Moving Average
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Random MNumber Generation

MNumber of Variables: OK
Number of Random Mumbers: Cancel

Mormal IZ| Help

Distribution:

il

Parameters
Mean = 0

Standard deviation = 1

Random Seed: 3
Output options
@ Qutput Range: |EJ
() Mew Worksheet Ply:
1 Mew Workbook
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Rank and Percentile
SS90 )0 g 4
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Q0 dealed ST azin o) b5 29,5 Oljgiws Canys lyzl b

Point Case Rank Percent

10 55 1 100.00%
4 54 2 91.60%
13 40 3 83.30%
5 32 4 66.60%
6 32 4 66.60%
2 24 6 58.30%
3 23 7 41.60%
9 23 7 41.60%
7 12 9 16.60%
11 12 9 16.60%
12 12 9 16.60%
10 12 0.00%

8 10 12 0.00%

ol alin sas g0 ST S drawe Glis ) egtan b Sl sl 4, (POint)Jal O
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Regression
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Input
mpu = :]DK
Input ¥ Range: =
Input X Range: =
Al ,.. Hel
[¥] Labels [¥] Constant is Zero

[¥] Confidence Level: 95 %%

Regression

.::"_ﬂ'i

Output oplions
@ Qutput Range:
1 New Warksheet Ply:
1 New Workbook

Residuals
[¥] Residuals [¥] Residual Plots
[¥] standardized Residuals [¥] Line Fit Plots

Normal Probability
[¥] Mormal Probability Plots

oo yd oo alaxdle a5 jglailen

ol Asly yaiie 09,9 S 0, ol INPUL Y Range

il piie 16 3510 5 atly (ola yiio b piie 89,9 S 0, ool INPUL X Range
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ailee 095 535 i b 6 bolias =l :Confidence Level

S S L5 s yao |y eul laie (Constant is Zero

S asie | g, oK :OUtpuUt Options

Jadse Hlis 9,5 40 |, eailesdl polis Residuals

ddae Hlis 9,5 40 1) 8 lasbial sailedl polie :Standardized Residuals

LASee v |y oailesBl polie loges (RESIdUAl PlOts
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SUMMARY QUTPUT

Regression Statistics

xSobe 01903 5 (3w, S il s Sl sdanin 1 JuS)

Multiple R 0.975345427
R Square 0.951298701
Adjusted R Square 0.402597403
Standard Error 1157275125
Observations 5
AMNOVA
df 55 M5 F Significance F
Regression 3 52.32142857 17.44047619  13.02222 0.200308405
Residual 2 2678571429 1.339285714
Total 5 55
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 1] #NA #NA #NA #NfA #NJA #NJA #NA
b -0.125 0.37350894 -0.334664011 0.769717 -1.732079262 1482079262 -1.732079262 1.482079262
c 0.767857143 0.387476684 1981686061 0.186019 -0.B99320467 2435034753 -0.899520467 2435034753
d 0.642857143 0.483573715 1.329388103 0.515083 -1.43779262 2723506506 -1.43779262 2.723506906
RESIDUAL OUTPUT FROBABILITY OUTPUT
Observation Predicted o Residuals Stondard Residuais Percentile a
1 1.803571429 -0.803571429 -1.097887582 10 1
2 1.553571429 0.446428571 0.609937546 50 2
3 3.982142857 -0.982142857 -1.3418626 50 3
4 5.732142857 0.267857143 0.365962527 70 4
5 4107142857 0.892857143 1.219875091 90 5
b Residual Plot ‘
1 .
¢ Residual Plot
L]
(] .
3 d Residual Plot ‘
w
v
-1 L]
o« g O 1 . .
3 b Line Fit Plot ‘
w
_ o
2 z -1 % 0 6 - . .
2 c Line Fit Plot
w 4 |
&1 . 6 - . .
2 - d Line Fit Plot
2 4 -
0 - 6 -
¢ 2 Normal Probability Plot
4 4
0 - ® 6
c 2 *
4 *
0 ] *
2 *
d .
0 T T T T |
0 20 40 60 80 100

Sample Percentile
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Sampling

| Pt
i o ]
Input Range:
] Labes
Sampling Method
“I Periodic

Period:
@ Random

Mumber of Samples:

QOutput options

() Qutput Range: Fi
@ Mew Warksheet Ply:

1 Mew Workbook

90 Loty . 0usS aseie |y (605 diges g9 SAMPIING Method cus o oS Slgs13 1) s ools
Iy o 0,90 slaxs (sl o 90)PEMIOMIC 4ty 33 Gl b (@l iasS Sl ailgiwe 1) (S dads g o ls ol
435 Ol b (ol Camaz S )0 diges S5 sl atws Lo 0,58 .0 lse]
slacl ig, 90 opl L oS bl sealgses a5 1) (gl diges olawi LS Lot o Solas)RANAOM
S Sl ) (Jglate
t-Test: Paired Two Sample For Means
iz gl aigei T (yg9a5]
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a b c

1 2 1

2 3 3

1 1 2

3 4 5

1 5 4

4 2 3

5 1 2

3 4 1

ol Hgos (nl & by z 0y
rt-Test: Paired Two Sample for Means l T |- i

I:::.:ble 1Range: &rEi2
Variable 2 Range: SCE2:60510 Cancel
Hypothesized Mean Difference: 2
[¥] Labels
Alpha: |0.05
Qutput options
(@ Qutput Range: &F&3 B
() New Worksheet Ply:
() New Workbook

3l 395 dlie 5T L aslss o5 1, 2 Sile Hypothesized Mean Difference co.s s

0,5 ely oaalin |) 5 (29,5 Hewd Cewpd sl L
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t-Test: Paired Two Sample for Means

xSobe 51903 5 (rmar, S i5l g Jubo chasia 1)

a b
Mean 2.5 2.75
Variance 2.285714286  2.214285714
Observations 8 8

Pearson Correlation -0.254000254

Hypothesized Mean Difference 2
df 7
t Stat -2.67903251

0.015791752
1.894578604
0.031583504
2.364624251

P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

i L] yglis oled a5 0iSee alimde g, 4 ozl ki

t-Test: Two-Sample Assuming Equal Variances
Ll g (sl 258 LT (303

oS oolaiul yae3T el 5ol ol (sl g shls anel g0 51 >

|y s ol ol ls s (1ol g gy 553l 28 ) 5,8 L Lo ool oo sl

t-Test: Two-Sample Assuming Equal Variances

a
Mean 2.5
Variance 2.285714286
Observations 8
Pooled Variance 2.25
Hypothesized Mean Difference 2
df 14
t Stat -3
P(T<=t) one-tail 0.004775756
t Critical one-tail 1.761310115
P(T<=t) two-tail 0.009551513

t Critical two-tail

2.144786681

b
2.75
2.214285714
8

t-Test: Two-Sample Assuming Unequal Variances
Ll slg sl pe 28 Lt (9031



Irmgn.ir

1 RO esSOla 65057 5 o, S ol o) 9 o sdania £ JuS )

550 Vb Jlie (6l o9 (o0 S LieSSlos annlio (1 903l cnl 5l e widls ol lemasly )l ST 4
1D ale 9 ng) p) (295 b awss el (s 4l D jgiws STanS 12l Guib)ly 60106 28 L,

t-Test: Two-Sample Assuming Unequal Variances

a b

Mean 2.5 2.75
Variance 2.285714 2.214286
Observations 8 8
Hypothesized Mean Difference 2
df 14
t Stat -3
P(T<=t) one-tail 0.004776
t Critical one-tail 1.76131
P(T<=t) two-tail 0.009552
t Critical two-tail 2.144787

z-Test

Z (303
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z-Test: Two Sample for Means

E=)

Input

Variable 1 Range: SBs2:58510
Variable 2 Range: SCS2:8C510
Hypothesized Mean Difference: 0
Variable 1 Variance (known): 2.7
Variable 2 Variance (known): pr )

Alpha: | 0,05

QOutput options
@ Qutput Range: sB517
() New Worksheet Ply:

) Mew Workbook

OK

[ ox ]
Cancel

) [#]

polre Curex 4 by e a5 |, il )l Variable 1 & 2 Variance(known) sle cowd o

u)u..».S 0)‘5 ‘) S|

el ) D)ge 4 (2

z-Test: Two Sample for Means

Mean

Known Va
Observatic
Hypothesi

2.5 2.75
2.2 2.2

z -0.3371
P(Z<=z) on 0.368021
z Critical o 1.644854
P(Z<=z) tw 0.736042
z Critical tv 1.959964

8 3
0

obl

il j9 s 9 @990



