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I > Home Input & Summary Graphic Summary Original Data Logio0x) LoglOx+1) Ln(x) S5q. Root (x) Square (x) Arcsin{Root(x])) Degrees Sq. Root(x+0.5) _

Tab Description

1) Home

2) Input & Summary — The place to input data and view the results. All inputs should be entered in this spreadsheet only.

3)  Graphic Summary — Shows the frequency distributions of original and transformed data.

4)  Original Data — Shows the normal quantile plot and frequency distribution of the original data.

5) Log4y(x) — Shows the normal quantile plot and the frequency distribution of the data transformed into Log,, space.

6) Worksheets 5 to 20 — Each shows the normal quantile plot and the frequency distribution of the data transformed according to the model for each worksheet.
7)  Worksheets 21 and 22 - Are new worksheets to insert additional transformations.

8) Worksheet 23 — Normal distribution generator based on input mean and standard deviation values.

9) Worksheet 24 — Normal distribution generator to view multiple simulations with different numbers of data points.

10) Worksheet 25 — Example data http://alamos.math.arizona.edu/~rychlik/math263_old/ExcelAssignments/Assignment2/QQPIlot.pdf used to develop this workbook



http://alamos.math.arizona.edu/%7Erychlik/math263_old/ExcelAssignments/Assignment2/QQPlot.pdf

O Clear the
original data from
column B

[Step 1] Open Input & Summary

Original Ranked

Data

Data

Input your data into cells A2 to A1301 (up to 1300 points)
QQ Plots can be viewed on the various spreadsheets
Some data will need to be divided by a Factor (Below) to be in the proper range
Some transformations will net werk if the data contains any 0's R®
R2 Improvement Qm cv
Min Max Requirement Factor Transformation (%) (%) Mean  SD
0.00 0.0000 1 "#DIV/O! 0.000  #DIV/O! Taaan ###
0.00 0.0000 x>0 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 T Logio(x +1) = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 x>0 1 Ln() = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 [ Square (x) = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 x<100 Fl Arcsin(Root(x)) in degrees = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 x<1 1 ArcSin(Root(x)) in radians = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 x<1 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 x<1 1 0.5In [(1+x)/(1-x)] = HDIV/Ol #HHH 0.000  #DIV/0! Tauns a##
0.00 0.0000 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 1 1/x"2= THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 1 THDIV/Ol A 0.000  #DIV/O! Tanan  ###
0.00 0.0000 T (1/lambda)*asinh(lambda*root(x+0.5) AT 00000 ' #DIV/O! Tanuw  ###
0.00 0.0000 1 THDIV/Ol A 00000 ' #DIV/O! Tanan  ###
0.00 0.0000 1 THDIV/Ol A 00000 ' #DIV/O! Tanan  ###
0.00 0.0000 1 THDIV/Ol A 00000 ' #DIV/O! Tanan  ###
Min or Max = "#DIV/0! " #### 0.000 " #DIV/0!
Home Input & Summary Graphic Summary Log10(x+1) Lnix) Sq. Root (x) Square (x) Arcsin(Root(x)) Degrees - (] 4

o Open the spreadsheet “Input and Summary”

The original data will be entered in this worksheet




Screr | [Step 2] Open Input & Summary

Column B. This column

. . PE—
is standardized for u . . . . . .
1300 d : P ©O1his factor was inserted to help in the transformation of the data. Mathematical functions,
to ata points : : ‘e :
P such as Log, Ln, Arcosin, among others, require specific numbers to be used. Thus, if necessary,
the user can use this factor, such as 1; 10; 100; 0.0001 or other multiple value of 10
Original Ranked
, Data Data
z 0.915
3 0919 Input your data into cells A2 to A1301 (up ro 1300 points)
s 0.924 @QQ Plots can be viewed on the varior s spreadsheets
s 0925 Some data will need to be divided by a Factor (".clow) o be in the proeper range
3 0.933 Some transformations will not work i7 the data contains any 0's R®
T 0.933 ’ R Improvement m cv
3 0936 Min Max Requirement Factor Transformation (%) Q (%) Mean SD
s 0937 0.92 6.8610 1 0.9556 126.818 43.0 271 1.17
0 0048 -0.04 0.8364 x>0 1 0.9868 33 3099.720 48.7 0.32 0.19
, 0053 0.28 0.8955 T Log:o(x +1) = 09863 32 -978.661 24.4 0.55 0.13
2 0.954 -0.09 1.9259 x>0 1 Ln(j = 0.9868 33 -978.661 48.7 0.90 0.44
5 0954 0.96 2.6194 1  Square Root (x) = 0.9835 29 -110.018 21.7 1.61 0.35
" 0.964 0.84 47.0733 1 EENE 0.8448 116 -1246.672 85.7 8.72 7.48
= 0.064 TO#NUM! | #NUM! x<100 fIl Arcsin(Root(x)) in degrees = THNUMI  ENUML  #NUMI | #NUM! THNUM! | A #
‘s 0.967 1.19 2.7131 1 0.9799 25 -19122.097 18.1 1.76 0.32
" 0968 0.65 2.0619 1 09863 32 3168.094 24.4 1.26 0.31
s 0.969 0.13 0.3534 x<1 1 ArcSin(Root(x)) in radians = 3 393.875 22.1 2l 0.05
s 0.970 TO#NUM! | #NUM! x<1 1 #HNUM  #NUM | #NUM! | #NUM! #NUM| &
a0 0.971 TO#NUM! | #NUM! x<1 1 0.5 [(1+x)/(1-%)] = THENUMI T #NUM! | #NUM! "ENUML T
21 0973 0.97 1.9002 1 b == %Eiggb14 E. I.37 0.2
2z 0973 0.02 1.1944 1 1/x"2= 0.7847 -17.9 -6 973 95.3 0.249 0.23
23 0977 0.15 1.0929 1 0.9190 -3.8 —4?8&6 45.7 0.45 0.2
o 0978 0.80 1.1964 B (1 /lambda)*asinh(lambda*reot(x+0.5) JEEELE 33 3889.24% 8.9 0.98 0.09
o 0978 0.70 1.1791 1 0.9873 33 0.93 0.1
6 0.980 0.92 6.8610 1 0.9556 00
& 0.985 0.92 6.8610 1 0.9556 00 oWhen #NUM! appears, the data could not be
25 0990
o {:,gﬁ; Min or Max = "#NUM!  T#NUD tra nsformed
. ro0o \ Thus, it is necessary to use a factor other than
33 1.014 .
s E 1 to obtain an acceptable data range

3 Home Input & Summary Graphic Su e The data Wl“ be Lnix) 5q. Root (x) Arcsin(Root(x)) Degre
automatically sorted in
ascending order for

column D




[Step 2] Open Input & Summary

Some transformations require the data to be in some specific range. Analyzed data may have to be between 0 and 1, for instance.
Raw data is divided by the specified factors to get it in an acceptable range. For example 10.

Original Ranked

Data Data
0.915
0919 Input your date into cells A2 +o A1301 (up to 1300 points)
0.924 @QQ Plote ca be viewed on the various spreadcheets
0.925 Some data will need +o be civided by a Factor (Below) o be in the proper range
0.933 Some transformatior = will not work if the data containe any O's R?
0.933 R? Improvement Qm cv
0.936 Max Requirgment Factor Transformation (%) (%0) Mean  SD
0.937 0.92 6.8610 \\ 0.9556 126.818 43.0 271 1.17
0.948 -0.04 0.8384 )(‘)U\ \ 0.9868 33 3099.720 48.7 0.39 0.19
0.953 0.28 0.8955 A\ 0.9863 3.2 -978.661 24.4 0.55 0.13
0.954 -0.09 1.9259 x>0 \ \ 0.9868 33 -978.661 48.7 0.90 0.44
0.954 0.96 2.6194 \ \ 0.9835 29 -110.018 21.7 1.e1 0.35
0.964 0.84 47.0733 \ *1 Square (x) = 0.8448 16 -1246.672 85.7 8.72 7.48
0.964 17.61 55.9257 PSSV YR Arcsin(Root(x)) in degrees = 09766 22 118.374 24.5 30.91 7.57
0.967 1.19 2.7131 \ 1 09799 25 -19122.097 18.1 1.76 0.32
0.968 0.65 2.0619 \ 1 0.9863 3.2 3168.094 24.4 1.26 0.31
0.969 0.13 0.3534 x<1 4 ArcSin(Root(x)) in radians = 09829 29 393.875 22.1 0.21 0.05
0.970 -2.30 0.7819 ®<1l 10 0.9902 36 2701.983 57.0 -1.07 -0.6
0.971 0.09 0.8405 x<1 10 0.5In [(1+x)/(1-x)] = 09373 19 43.008 46.7 0.28 0.13
0.973 027 1.9002 1 0.9875 33 1790.929 14.5 1.37 0.2
0973 0.02 1.1944 1 1/x72+= 0.7847 -17.9 -603.973 95.3 0.24 0.23
0.977 0.15 1.0929 1 0.9190 -3.8 -478.196 45.7 0.45 0.2
0.978 0.80 1.1964 1 (1/lambda)*asinh(lambda*root(x+0.5) MRty 33 3889.2418 8.9 0.98 0.09
0.978 0.70 1.1791 1 0.9873 33 2380.3896 11.2 0.93 0.1
0.980 0.92 6.8610 1 0.9556 0.0 7119878 102.2 1.14 1.17
0.985 0.92 6.8610 1 0.9556 0.0 T11.9878 43.0 271 1.17
0.990
0.991 Min or Max = 0.9902 3.6 -19122.097 8.9
1.002
1.006
1.010
1.014
1.015

3 Home Input & Summary Graphic Summary Original Data Logl10(x+1) Ln(x) 5q. Root (%) Square (x) Arcsin(Root(x)) Degrees 5qg. Root(x+0.5) - - (-!-:

Fs




[Step 3] Adjustments Needed

© The toolbar

2 will appear

mouse button on
the blue dots of the
Normal Quantile

Plot graph

hartl 2 2 =SERIES("Original Data'lSESL,'Original Data'lSD$2:5D51301,'Original Data'lSES2:5E51301,1) 47
D E F G H I a K L M N o P
Rank-
ET Percentile based Z- Data | Residuals Expected Qo Count+1 RSQ Slope Intercept om [aaty Mean MIMN
sSCcore
-3.330 ] 0.915 | 2.0636 -1.1488 | -37076 |_| 0.9587 1.1746 2.7622 -54.3970 43.4249 2.7622 0.9150
2 0.001 -3.010 | 0.919 |r_‘1..6928 -0.7738 | -37032 &
_ 15 wfjm 035
MNormal Quantile Plot
— Froquancy Warmsl Distabutian
14 ‘.)“
R = 0.5946 9
8.000 . .
_ Shd Click the right
&4 100
B0
C
(=)
m w 3 = = a0
-4.000 -3.0%.000 o . d 4.000 | .,
/
: P ——
Rank-based Z-score E a 5 E g § E § g 2 g E % g ] § 5 B 2 B
3 4 4 3 d A4 A m o m & &4 4 494 4 & w & © w6 w
The chart may not be displaying correctly. The x-axis
should be -4 to +4 (known bug in some versions of Excel)
To correct the x-axis values, click on the data points in
the chart. Then in the formula bar, change
$D$2: $DH{x}.
to
$D$2:$D%{value in cell T2},
0.6999
0.3832 0.7118 0. 2069 Bin Frequency Normal Distribution
0.3746 0.7234 07340 1 0.915 1 0.10161011
0.3671 0.7349 | OEE 2 1.228 82| 0.14677446

Graphic Summary Original Data

Logl0{x) | Logl0{x+1) | Ln(x} | 5q. Root (x) Square {x} Arcsin(Root(x)) Degrees | 5q. Root(x+0.5) |-

O 0n “each” data transformation spreadsheet you are
interested in, do the following:




[Step 3] Adjustments Needed

o Change the value that appears here (in this case, for

it 1 e I =SERIES('Original Data'!SES1,'Original Data'!$SDS$2:3051301,"Ori inalDaTa'!SESz:SESBDD\ e e .« e
g : : example) “=SERIES('Original Data'!$E$1,'Original

— =8 T K L

Rank Percentile b::;c:(_z— -ﬂ- Residuals Expected (o) Count+1 RSQ Slope In Data' !SDSZ:SDS 1301’I0rigina| Data' !$E$2:$E$1301’ 1)""-

L9587 1.1746 2.7

-3.330
-3.010

[]
0.000
2 0.001

r 0.915 | 2.0638 -1.1488 | -37076 1151

0.919 . 1.6928 -0.7738 | l3FA52
' T= +

Normal Quantile Plot

I 9...By the value that appears in cell J2...

9...Resulting in this equation...

T T =888 T T T
-4.000 —3.09;]//2'.000 -1.000 0.Qoo 1.000 2.000 3.000 4.000
— _*tee

=SERIES('Original Data'lSESL,'Original Data'lSD$2:5D51151,'Original Data'!SES2:SES$1151,1)

K L M M o]

Rank- |
Rank PCrcentile based Z- | Residuals Expected Q. Count+1 RSO Slope Intercept Qm CW

' ggg? T :ggig T ggig ngg;g :é;;—g: :g;g;g 1151 0.9587 1.1746 2.7622 -64.3970 43.424
g — Tas o=
... “=SERIES('Original Data'!SES1,'Original Data'!$D$2:$D$211,'Original Data'!SES2:$E$211,1)” I .

—
RZ = 0.9587

oo R
5506 )m 100
OThis procedure should be performed
on all other worksheets oo
“5 and 20 worksheets”
000 —:E_.[IIB(J/—Z:]BD —1.II]l]l] j:::r;coo 1.(:;-00 2.(:;-00 3.600 4.000 | 55 ‘ I




[Step 3] Adjustments Needed

Before the Adjustment

After the Adjustment

R? =0.5545

Normal Quantile Plot

Rz = 0.9587

Normal Quantile Plot

! !
-4.000 -B.UM.EIDU

—E-886—4 .
-1.000 0.0q00 1.000
1668

f,...-r"'

T

2880

2.000

3.000

4.0

AN

Rank-based Z-score

nk-based Z-score

00

Observe that the x-axis should be -4 to +4

CHANGES OCCUR IN GRAPHIC AND IN R?




Original Ranked
Data Data

0.915
0919
0.925
0.933
0933
0.936
0.937
0.948
0953
0.954
0.964
0.964
0.967
0.968
0.969
0.970
0.971
0973
0973
0977
0.978
0.978
0.980
0.985
0990
0.991
1.006

1.010
1.014

[Step 4] Reading Outputs

Input your data into cells A2 to A1301 (up to 1300 pointe)

QQ Plots can be viewed on the various spreadsheets

Some data will need t+o be divided by a Factor (Below) to be in the proper range

Some transfoermations will net werk if the data contains any 0's

R2

/

O R2 and CV values for normal
distributions of original and

transformed data

® Mean and SD

of the original
: and transformed

oz Improvement Qm Ccv
Min Max Requirement Factor Transformation (%) (%)
0.92 6.8610 1 87 -64.397 4

-0.04 0.8364 x>0 1 49.0 040 0.2
0.28 0.8955 1 Logio(x +1) = 103.725 24.8 0.55 0.14
-0.09 1.9259 x>0 1 0.9832 2.6 103.725 49.0 0.92 0.45
0.96 2.6194 1 0.9831 2.5 3538.142 22.1 1.62 0.36
0.84 47.0733 1 Square (x) = 0.8539 -10.9 1426.911 85.3 9.07 7.74
17.61 55.9257 x<100 JOB Arcsin(Root(x)) in degrees 0.9777 2.0 111.396 24.9 31.20 7.77
1.19 2.7131 1 0.9801 2.2 -3711.509 18.4 1.78 0.33
0.65 2.0619 1 0.9844 2.7 1208.193 24.8 1.28 0.32
0.13 0.3534 x<1 1 -428.346 22.4 0.22  0.05
-2.30 0.7819 x<1 10 . ) 2380.507 59.7 -1.05 -0.6
0.09 0.8405 x<1 10 0.5In [(1+x)/(1-x)] = T— -21.309 47.2 0.29 0.14
0.97 1.9002 1 2 -2929.789 14.8 1.37 0.2
0.02 1.1944 1 —l'.? -475.730 97.9 0.24 0.23
0.15 1.0929 1 -4'.9 -2408.960 oI 0.44 0.21
0.80 1.1964 1 47 -1458.0124 5.0 0.98 0.09
0.70 1.1791 1 0.983 ,.6 -262.83 - 0.94 0.11
0.92 6.8610 1 0 -50064635 103.5 1.16 1.2
0.92 6.8610 1 . 835 43.4 276 1.2

Min or Max = 3.2 -5006.683 9.0

o Summary of the
best results

I © The best results will appear highlighted I

data




[Step 4] Reading Outputs
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Graphics of normal distributions for each transformation




[Step 5] New transformations

ftan i
Data Rank Percentile based Z- Data
score

Residuals Expected Qm Count+1 RSQ Slope Intercept Qm cv Mean Min Max

0.915 2.064 -1.148766] 37078 | 1151 | 0.9587 1.17485 2.7622 -5006.6835 1032.4607 1.1504 0.9150 5.8610
0.001 -3.010 0.919 1.693 -0.773832;  a7032
is0 025
Normal Quantile Plot e Frgu ency
RZ = 0.5946 N T el Dlrbaten
= 0. 140

' 0.3

0.25

e @
e § D
P ¢ oD

0.2

P29t oe

You can add your own transformation here
—— —_—]simply b)f entering the formula in cell A2
: : and copying it down to A1301.
transformation (formula) in et . i
cell A2 and copy it from A3 M Then change the name on this
to A1301 Spreadsheet’'s Tab, Input & Summary and
PRSI Craphic Summary Spreedsheets.

should be -4 to +4 (known bug in some versions or cxcen)

5.2% [N

5600 [
592 mmm

623
6542
6.861 1

To correct the x-axis values, click on the data points in
the chart. Then in the formula bar, change

$D$2:$D${x}.
to
$D%$2:$D%{value in cell T2},

0.393 0.68783G63
0.282 0.6999032

0.039 -1.766 1.081
46 0.040 -1.756 1.082

(1lamb)asinh(lamb root(x+0.5) “Yormal Generator Mormal Examples Example -"_-E'n

There are two worksheets for inserting transformations which aren’t
presented here




Enter the values of the
Mean and SD

The Current Version Simulates

By Pressing <F9>
New data will be generated with

DTE d P A D :
the same Mean and SD
- [ c 0 J
O ENHRA A NEW SET OF RANDOM POINTS PRESS <F9>
Mean= 905 = 3.895 & AN E \HE DISTRIBUTION IN CELLS c2 AND C3 _
SD= 3525 TO ENERATE A NEW SET OF RANDOM POINTS PRESS >
M — Mean= 905 =  3.895 HANGE THE DISTRIBUTION IN CELLS €2 AND C
Data sp= 3. TO GENERATE A NEW SET OF RANDOM POINTS PLERS <F9>
aggsﬂ 23;4 Mean = I 905 = 2a.805 \ I CHANGE THE DISTRIBUTION IN CELLS‘:Z ANL
. d
919 34919 R so-Jp 3525 arne, oo*""%e FOEENERATE A NEW SET OF RYNDOM POINTS PRESS <F9>
b 9TTE T e FEET \ TR CMANGE THE DISTRIBUTION\IN CELLS C2 AND C3 |
815295%[1324 g;gggg;g Data De* 3525 . ".A TO GENERATE A EW SET OF RANDOM POINTS PRESS <F9>
a?j}m; 912 40581 942 40463 - Mean= 905 cv = 3895 % r‘ CHANGE THENDISTRIBUTION IN CELLS €2 AND C3
do .
Bot G733 e 768 —— iy T = THE CURRENT VERSNON SIMULATES 100 OBSERVATIONS
926.92005 98900609 881.73971
gg:g:g;; 99353‘1[]79%22 I g?; g;igﬁ g;iggézé Ra[;Iat‘:l o : = Data Ra e i Data Count+1 Q Slope ntercep’ CV Mean Min Max
933 22972 934 9862 :;g::gggi 912.81077 909 55173 818.58082 1 | 0.805 -2.576  818.581 BETXE o0 \/s2 33.596 903.76 3.7533 903.76 S18.58 986.98
877.9313 962.72439 855.23008 923 4094 820 10434 2  0.815 -2.170  820.104
; i 938.94902 898.70366 ' ¥ - -
925 44407 84549636 862 94498 927 38632 i ¢, Normal Quahtile Plot
892 45093 892 55699 910 44492 5331 gz:.?gggg . ~
90655229 898 77964 87617313 91472711 580 63095 * o
895 5023 ;3;5-33;1? 948 65219 954 96499 91396127 b
] —| 914.02632 926 35737 .
305 £7152 884 8377 885 865 86110653 507 90121 N e
92726892 | ™ 880.1679 | 889.11248 944 64346 = g =
915.93834 954 87881 92316435 X 12 g;ggggﬁi o '. b N
987 897 - :
e s I 586.94758 . 9939 57498 .' e
100 . 5 12818 -
912.98111 g?z gg;g: ::ggg?g: 92967936 | & 3.89968 " """" \ \
967.43023 16 0o0cs S| 87390492 soddper] ~ \
e e —_— e AN
m— 953.46869 ' ~3.000 - =
s 2 e N I
e ] 892 60002 it 565 31073 ] o 2w ooie vow oo sies oww s yex W ate | I " I I I 1Y
ih 2 134 k:nk-nn;ad Z-score = = 2 E
c As :
1008 oo Tioer e Qn graph that was
7, 2 S
up to ata pointsBase 8D om daTTbTeadan th
and a Standard DeVIatlon (S 3 T perbo Vp-erb-orlicz i Ia oo e e Yar . a amb roo Normal Generator Norn ... (+




Important points

© This workbook is a tool for interpreting the impact of transforming data for analysis and planning
purposes.

® There is no objective criteria for deciding that one transformation is better than another.

© If you decide it is more appropriate to use transformed data when planning an experiment, the workbook
ITSEPG may be helpful for graphing the inverse transformed data power curves.
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