o FISH &t

Friendly Introductory Statistics Help (Version 3.0.3)

Fresented at the Joint Statistical Meetings. August 2004, Toronto, Canada

Statistaction Guaranteed (with 952 Confidence)
Copyright ® 2003 Gordon P. Brooks
Contact: brooksg@ohio.edu

i“‘-;u.’.éij_-ﬁite LIEL: http#foak cats.ohiou.edu/~brooksgfish.him

User’s Guide

Prepared by Holly Raffle



Table of Contents

Section 1 - Introduction and Features

Section 2 - Installation and Setup

Section 3 - Data Management

Section 4 - Using the Random Data Generator

Section 5 - Analyzing One Variable Using a FISH Data File
Section 6 — Analyzing One Variable Using the Data Generator
Section 7 — Analyzing Two Variables Using a FISH Data File
Section 8 — Analyzing Two Variables Using the Data Generator

Section 9 — User Agreement

FISH User’s Guide - Version 2.3.9
Page-1-

15

18

21

23



1 Introduction and Features

Friendly Introductory Statistics Help (FISH) is designed as a free, easy-to-use
program for use by both students and instructors. The software’s features
make it an excellent teaching tool for secondary school, undergraduate
and graduate level introductory statistics courses. For teaching purposes,
FISH generates sample sets of data from a population defined by the user
with a random data generator. This allows instructors to provide tangible
demonstrations of abstract concepts such as the central limit theorem
and sampling error. Because of FISH also allows users to manually enter
data sets, it is appropriate for students to use as a self-paced tutorial
package. The step-by-step presentation and the easily accessible “help”
buttons allow students to use FISH as an independent study of basic
statistical concepts.

FISH allows users to:
Analyze One Variable. This option calculates the mean, deviation scores,

squared deviation scores, sum of the squared deviation scores, variance,
standard deviation, z-scores, standard error, median, and range.

Within this option, the user is able to toggle between the above
calculations computed with (N — 1) for sample statistics and (N) for
population parameters.

This option also allows the user to view a graphical representation of the
results. Users are able to access frequency tables (with toggles allowing
raw scores, z-scores, and both raw and z-scores to be shown) and
grouped frequency tables.

When the user chooses to generate random data, the histogram feature
is enhanced to allow the user to view the sampling distribution of the
mean. From this screen, the user can generate additional samples in
multiples of 1, 10, 100 or 10,000. These sample means are then added to
the existing sampling distribution of the mean.

Analyze Two Variables. This option calculates the means, standard
deviations, deviation scores, and cross products for both variables.
Additionally, the unstandardized correlation coefficient (covariance),
correlation coefficient, coefficient of determination (R2), regression
coefficient (slope) and Y-intercept are calculated.
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As in the Analyze One Variable option, the user is able to toggle between
the above calculations computed with (N — 1) for sample statistics and (N)
for population parameters.

This option also allows the user to view a graphical representation of the
results. Users are able to access scatterplots (with toggles allowing raw
scores, z-scores, and both raw and z-scores to be shown) and have the
option to show or hide the mean lines and the regression line. The
histogram option also shows the regression equation and the values for
the correlation coefficient and the coefficient of determination.
Additionally, the user has access to observed, predicted, and residual
values as well as a calculation of the standard error of the estimate.

When the user chooses to generate random data, the scatterplot feature
iIs enhanced to allow users to draw another sample from the population.

Upon drawing another sample, the new scatterplot of the data is
displayed and the user can proceed through the options listed above.

2 Installation and Setup

FISH operates in any Windows environment. To install FISH:

1. Insert the CD-ROM into the proper drive.
2. View the contents of the CD-ROM using Windows Explore.
3. Click on the FISH icon. The program will launch and you are

ready to begin.
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3 Data Management

FISH provides a simple method of entering data for analysis. Data is
entered directly into FISH and can be saved as a text file for future use.

Entering Data into FISH

Analysis Options Help

i COpen Data-F}Ie saved by FISH

Exit Cirl+F4
=TEF 1 STEP 2

Pl i, o : £ e
F*:v‘l s e dly nirod Geton Statislics Sl D)

Ctrl+0

Enter Data. .. y

Calculate M

m Spreadshest

1. Under FILE, Select New Data (Reset Completely)

STEP 3: STEF 4:
Calculate Deviation Square the Deviation
Scores Scores
STEP 5 STEF &
Sum the Squared Calculate Average Sum
Deviation Scores of Squares
STEP ¥ STEFP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range

COLLIKM

STATISTICS, using watiance formulas with B-1:
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File Options  Help

ML ® Analyze 1 Variable {Calculate Mean & SD)  Ctrl+F1

| i 3 o S L R
S F e FrisidUp i pdeliferapy S s res pleln

N- Analyze 2 Variables (Caloulate Correlation) Cirl+F2 Thee
ANALYSES =]
STEP 1 STEP 2
Enter Data. . Calculate Mean 2. Choose the type of analysis you wish to perform using
or ‘ the ANALY SIS pull-down menu.
STEP 3: STEP 4:
Calculate Deviation Square the Deviation
Scores Scores
‘STEP 5 ‘STEP &
Sum the Squared Calculate Average Sum
Deviation Scores of Squares ; : )
| ‘ | ‘ COLUMM STATISTICS, using variance formulas with [-1:
STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range

Flll_rll - 4 = - = 1
f -%rJJrJ: Frigndbglneradiferapiesniciaries ol

File Analysis Options Help
HUMBER OF CASES

| Use'IUD| Use1UUU| USE1UDUU‘ Set Spreadsheet |<

ANALY ‘
STEP 1 STEP 2

Enter Data. ..

Calculate Mean

4. After the number of cases has been
selected, click on SET SPREADSHEET

STEP 3:

Calculate Deviation
Scores

‘STEP 5
Sum the Squared

3. Select the NUMBER OF CASES manually
by entering the "N" value in the text box.
OR
Select the NUMBER OF CASES by choosing
one of the DEFAULT VALUES.

| ‘ COLUMM STATISTICS, using variance formulas with [-1:

Deviation Scores of Squares
STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range

FISH User’s Guide - Version 2.3.9
Page -5 -




=
File Analysis
HUMBER OF CASES

Options

N-10 Use'IUD| Use1UUU| USE1UDUU‘

Help

g T, 3 5 AT i
S F e Frisid e nepdeiferapye S nicisres pleln

Reset

AMALYSES
STEP 1
Enter Data. ..

Generate Randd

STEP 3:

Calculate Devia
Scores

%TEP 2

Calculate Mean

|
STEP 4

Square the Deviation
Scores

T3

e
6. When data entry is complete, click
the DONE button.

rage Sum

Case # Data (] | | | |
1
2
3
‘ 4
5
B
7
g
4
10 A
TISTICS, using wariance formulas with [N-1=9:

‘ COLUMM 5TA

5. Enter data in the column marked DATA (X).
You must enter numeric data.

STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range

Note: In the 2 variable analysis option, you must
enter DATA (X) and DATA (Y).

Saving a FISH Data File

FLid Cid. s : 5 or
= REISHE Frizueli e top'e s

Analysis Options Help
Mew Data (Reset Completely) Crl+h Do &ll10 Steps | | | ; |
Open Data File saved by FISH Ctrl+0 t_‘ Reset
Save Data Fie 4 Cirl 45 Case Data (4] | | | | |
Exit Cirl+F4 1
STEPT STEP2 5 £
Enter Data... CalcuMye Mean
& a0
or._.
| Help | 4 7
] = 70
STEP| After data has been entered into FISH, it 3 77
Cal can be saved as a text file by selecting
FILE and SAVE DATA FILE. i &
g a4
| | ] | 5 =
STEP 5 STEP 6 10 a9
Sum the Squared Calculate Average Sum
Deviation Scores of Squares . ) )
| | | | COLUMM STATISTICS, using wariance farmulas with MN-1=5;
STEP 7 STEP 8
Take Square Root of Cal Z-5 for
Yariance each Case
STEP 3 STEP 10

Calculate Standard Eror

Calculate Median and
Range
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Opening a Saved FISH Data File

TG B ; 2 g e
f = RIS e dly i i od etony iStatistics el )

Analysis Options Help

Mew Data (Reset Completely) Cirl+N f

Exit

Set Spreadsheet

=TEF 1

Enter Data. ..

STEP 3:

Calculate Deviation
Scores

To open a FISH data file, select FILE and OPEN
DATA FILE SAVED BY FISH.

Square the Deviation
Scores

STEPS STEP G

Sum the Squared Calculate Average Sum

Deviation Scores of Squares ; : )

| ‘ | ‘ COLUMM STATISTICS, using varance formulas with H-1=1:
STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case

STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and

Range

4 Using the Random Data Generator

For users who are demonstrating the use of the software to colleagues,
teaching introductory statistics courses, or completing various
assignments, FISH generates sample sets of data using a random seed.
The user can modify population information for Variable X (and Variable
Y, if using the Two Variable Analysis Option) by simply pointing, clicking,
and completing the required data fields.

FISH allow users to input the following information: mean, standard
deviation, number of observations (N), and minimum and maximum
scores. Additionally, FISH allows users to select from the following
distributions: normal, bimodal, random, uniform, leptokurtic, platykurtic
and positively and negatively skewed.

To use the data generator, begin by completing steps 1-4 in “Entering
Data into FISH”, which can be found on pages 4 and 5 of this manual.
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f IS Frigndbglneradiferapiesniciaries ol
File Analysis Options Help
NUMBER OF CASES

N=10 Use100| Use 1000 | Use 10000 ‘ Reset
| | Caze # Data ] | | | | |
AMALYSES 1
STEP 1 STEP 2 2
Enter Data.. Calculate Mean =
or...
4
Generate Random D ata | | =
STEP 3: STEP 4: B
Calculate Deviation Square the Deviation
Scores Lcoras
| ‘ 1. To begin data generation, click on GENERATE
RANDOM DATA.
‘STEP 5
Sum the Squared -
Deviation Scores of Squares ; : )
| ‘ | ‘ COLUMMN STATISTICS, using wariance formulas with M-1=5:
STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range

Gz LEir

Seed for Data Generator

Population Information for Yariable X

hean 50 . I
75 10 1o
Restrictions
#t Decimals: |I]

I Minimum Scare:

I Marimum Score:;

Diztribution:
" nifarm
{7 Meagatively Skewed

" Marmal

" Pozitively Skewed
" Positive Kurtoziz
" Bimodal

7 Megative Kurtosis
" Randaom

¥ Cancel |

2. The data generatoris setbya
SEED number. FISH will randomly
select a SEED number each time the
data generator is opened. Note: If
you wish to recreate the same data
set or would like students to have
the same random data set, either
enter (and remember!) your own
SEED value, or record the SEED
value randomly selected by FISH.

o

2. Enter the POPULATION
INFORMATION FOR VARIABLE X.
Note: If you would like to enter a

minimum and/or maximum value for
X, check the appropriate box.

4. Click OK to continue.

' 0K 4
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For users choosing the Analyze Two Variables option, the data generator
will appear in the following manner:

| Gz LEir

Seed for Data Generator Population Correlation between X &%
SEED = (940821 Fopulation Comnelation = |.50
Population Information for Yariable X Population Information iable ¥
M ean Sh i b ean Sh M
15 3 10 15 3 10
Restrictions Hesztrictions

# Decimalz: |0 # Decimalz: |0

AT Mini A
5\1;9 _ Mote that the data generator is essentially the ; '&pg
[ Maiimleame as the single variable case. A key difference

is that the user can enter the population

L correlation between X and Y.  —
&+ Marmal
" Positively Skewed (7 Megatively Skewed " Positively Skewed (7 Megatively Skewed
" Positive Kurtosis 7 Megative Kurtosis " Positive Kurtosis 7 Megative Kurtosis
" Bimodal " Randaom " Bimadal " Random

X Cancel | || o OK

Data generated by FISH can be saved as a text file and for future use by
following the procedure outlined on pages 6 and 7 of this manual.

5 Analyzing One Variable Using a FISH Data File

This option calculates the mean, deviation scores, squared deviation
scores, sum of the squared deviation scores, variance, standard
deviation, z-scores, standard error, median, and range.

To use the ANALYZE ONE VARIABLE option using a FISH data file, either
enter the data directly into the program using the procedure described
on pages 4 through 6 of this manual or open an existing FISH data file
using the procedure described on page 7 of this manual.

Once the data file is complete, it is easy to follow along as FISH computes
the necessary calculations. As you work through the calculations, be sure
to take advantage of the special features that FISH offers.
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FLid L - 4 = - = [l B
f IS Frigndbglneradiferapiesniciaries ol _J !‘._g
File Analysis Options Help

NUMBER OF CASES Do &40 Steps ‘ | ‘ : ‘
N= R t
| | ‘ it | Case # Data (] | | | | |
ANALYSES 1 ,
STEP1 STEP 2 2 B0
Enter Data. .. Calculate Mean
3 58
or.__
) 75
5_ To perform the calculation(s) indicated in
each STEP, click the DO IT button.
7 TE
As you work through the STEPS 2 - 10, use g 57
the HELP buttons to see statistical q 52
formulas, helpful explanations, and 0 0

additional examples.

| | | COLUMM STATISTICS, using varnance formulas with H-1=9:

STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10
Caleculate Standard Ermror Calculate Median and
Range
f?:"jll s e dly nirod Uetony Statislics Fiel D) _J !‘._g

File Analysis Options Help

NUMBER OF CASES Do 4110 Steps t | ‘ . ‘
M= ‘ R t
| | =6 Caze #t Data [ |\| | | |

AMALYSES 1 E7 i
STEP 1 STEP 2 > = To u_l.lork quickly through STEPS 2 - 10,
EnterDatai. Calculate Mean : - click the DO ALL 10 STEPS button.
or... -
| Help | 4
5 il
STEP 3: STEP 4: B 78
Calculate Deviation Square the Deviation
Scores Scores 7 78
| | | || —
3 73
‘STEP 5 ‘STEP & 10 20
Sum the Squared Calculate Average Sum
Deviation Scores of Squares ; : )
| ‘ | ‘ COLUMM STATISTICS, using varnance formulas with H-1=9:
STEP ¥ STEP 8
Take Square Root of Calculate Z-5cores for
Yariance each Case
STEP 9 STEP 10 R{
Caleculate Standard Ermror Calculate Median and
Range
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| i s ; 2 g e
e RIS el A ninod iGiory iStatistics el %

File Analysis Options Help

NUMBER OF CASES ‘ T

M= ‘ Heset |
| | Case#  |Datafx) |[><-M] 1<) |z score |F|ank |
ANALYSES 1 EV -£.300 %30 -0.596 4 500
STEP 1 STEP 2 2 65 8300 = =
Enter Data._. Calculate Mean :
o : 78 {470 | After changes have been
Help | ‘ 4 1 5 8300 made, click SAVE CHANGES.
| FISH will automatically
5 E7 -5.300 S
STEP 3. STEP 4 recalculate statistics based
Calculate Dewiati € iaca 1 i B il -2.300 on the data changes.
Scores | 1T you would like to change data for a 7B 2,700
case at any time, click on the DATA ; :
Help ENTRY you would like to change. = I (rentdy phies: o
Then, make any necessary changes or 91 17.700 33290 1674 9.500
T corrections. g1 17700 313290 1674 9500
Sum the S5q
Dewviation Scores of Squares ; : )
COLUMM STATISTICS, using wvarnance formulas with -1=9:
Help | ‘ Help | ‘
Sur: 733.000 0.000 1006100
STEP 7 STEP 8 Mean (M} |73.2300  0.000 0.000
Take Square Root of Calculate Z-5cores for -
Vaniance each Caze Variance: 111.783
Help | | Help | | Std Dew; 10573 1.000
Std Errar; 3343
STEP 3 STEF 10 Mediare  |69.000 5,500
Calculate Standard Error Calculate Median and -
Range Mawimurn: | 91.000
Help | ‘ Help | ‘ Minimum: | B2.000
Range: 23.000

| i s ; 2 g e
e RIS el A ninod iGiory iStatistics el

File Analysis Options Help

- B[]

Wiew Histagran |

NUMBER OF CASES

M= Heset -
| | Case#  |Data[x) et IpeM) [Z score |F|ank |
ANALYSES 1 1] -£.300 39.630 -0.596 4 500
SRR e w®™  econ  megn BRA30 0795 2500
Enter Data. .
e ~———{ The SORTBY RANK button allows you to rank your SOl
data. The button is a "toggle" button and will allow |0 B8.830 -0.785 2,500
you to rank and unsort the data with a simple click |3 39690 0596 4500
STEP 3: - altheBution. 0 5290 078 000
Calculate Deviation
Scores Scores F Fe UL 2 Ul 7.290 0.255 F.000
Help | ‘ Help | ‘ 8 E2000  111.300  127.630 1063 1.000
th 91.000 17.700 33290 1674 9.500
LRSS SILES 10 91000 17700 313290 1674 9500
Sum the Squared Calculate Average Sum
Deviation Scores of Squares ; : )
COLUMM STATISTICS, using wvarnance formulas with -1=9:
Help | ‘ Help | ‘
Sur: 733.000 0.000 1006100
STEP 7 STEP 8 Mean (M} |73.2300  0.000 0.000
Take Square Root of Calculate Z-5cores for -
Vaniance each Caze Variance: 111.783
Help | | Help | | Std Dew; 10573 1.000
Std Errar; 3343
STEP 3 STEF 10 Mediare  |69.000 5,500
Calculate Standard Error Calculate Median and -
Range Mawimurn: | 91.000
Help | ‘ Help | ‘ Minimum: | B2.000
Range: 23.000
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IFI':"I_HI - 4 = - = 1
f = RIS e dly i o d ctony iStatistics el )

File Analysis

| Help
HUMEBER O

Use (N-1) for Calculations {sample) F7 t

N=’_ ® Use N for Calculations {population) F8

L]

SotbyHank |

[X]

Wiew Histagran ‘

Case#  |Datafx) |[><-M] |[><-M][><-M] |z score |F|ank |
ANALYSES I 1 E7.000 -£.300 39.630 -0.628 4 500
e ' N BEO00  B300  BBEI 08 2500
Enter Data._. Calculate Mean = .\ . - T e e o
or:: i B ™ .:I:‘I-'\ oo SO0 futulaluTal fuline) 2 EO0
| Help | ‘
STEP 3- STEP 4 B)‘ selecting the OPTIONS menu, FISH allows you to
Calct-.llale Diaviakion Squal-e the Deviation select between sample statistics and population
Eor e parameters. If USE (N - 1) FOR CALCULATIONS is
selected, sample statistics will be calculated. If USE N
Help | \ Help | \ FOR CALCULATIONS is selected, then population
parameters are calculated. Note that this is a "tOngE"
STEP 5 STEP & option and FISH allows you to see the statistics and
Sum the Squared Calculate Average Sum | parameters for the same data set by making a simple
Deviation Scores of Squares selection
Help | ‘ Help | ‘
2 LI R N K LLLICIE TOE, T
STEP 7 STEP 8 Mean (M} |73.2300  0.000 0.000
Take Square Root of Calculate Z-5cores for -
Vaniance each Caze Variance: 100610
Help | | Help | | Std Dew; 10,030 1.000
Std Errar; 3172
STEP 3 STEF 10 ) Mediare  |69.000 5,500
Calculate Standard Error Calculate Median and -
Range Mawimurn: | 91.000
Help | ‘ Help | ‘ Minimum: | B2.000
Range: 23.000
IfF*-T:"jll s e dly nirod Uetony Statislics Fiel D) J Iﬁ
File Analysis Options Help
NUMBER OF CASES ‘ | Sart by Bank, Wiew Histagran ‘
M= ‘ Heset
| Case#  |Datafx) |[><-M] |[><-M][><-M] |F|ank
ANALYSES 1 144.000 1.467 0.085 18.500 =
SRR AR 2 220000 77.467 01.034 3431 [0
Enter Data. . Calculate Mean = - ok : -
or.__ 4
| Help | ‘ = To take advantage of FISH's graphics
capabilities, click VIEW HISTOGRAM.
STEP 3: STEP 4: B P H
Calculate Deviation Square the Deviation
Scores Scores 7 TAOUOD 27 Ak I 2.0l
Help | ‘ Help | ‘ 8 124000 18533 343484 0821 6500
th 158.000 15,467 233.218 0685 23500
LRSS SILES 10 154000 11467 131484 (0508 22000
Sum the Squared Calculate Average Sum — e T o] e T
Deviation Scores of Squares ; i )
COLUMMN STATISTICS, using watiance formulas with MN-1=29:
Help | ‘ Help | ‘
Sur: 0.000 14787 5
STEP 7 STEP 8 Mean (M} |14253%  0.000 0.000
Take Square Root of Calculate Z-5cores for -
Vaniance each Caze Variance: 509913
Help | | Help | | Std Dew; 22531 1.000
Std Errar; 4123
STEP 3 STEF 10 ) Mediar: | 141.000 15.500
Calculate Standard Error Calculate Median and -
Range Mawimurn: | 220,000
Help | ‘ Help | ‘ Minimum: | 110,000
Range: 110,000
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Frequency Histogram

MNotice that the descriptive statistics
are provided in the box below the
frequency histogram.

Freguenc

Clicking VIEW FREQUENCY
TABLE will allow you to see a
frequency table of the data.

191}

Raw SEUFE (X)

tean ]SD IMinimum ]Median ]Ma:-:irnurn ]Mcu:le

22581

142533 110.000 141.000 220.000 @

120.000

Show Z Scores

Wiew Frequency Table ] |

Yiew Grouped Frequencies ]

[pls [i} (%]
Relative Cumulative Gl
Score Fregquency Frequency Frequency o
110.000 i E 0.0333 0.0333
114.000 T 0.0333 0.0667
116.000 1 0.0333 0.1000 After clicking VIEW FREQUENCY TABLE,
120.000 2 0.0667 0.1667 this window will appear.
124.000 2 0.0667 0.2333
125.000 i E 0.0333 0.2667
128.000 T: 0.0333 0.3000 =
130.000 2z 0.0667 0.3667
135.000 1 0.0333 0.4000
136.000 T: 0.0333 0.4333
138.000 1 0.0333 0.4667
140.000 T 0.0333 0.5000
142.000 2 0.0667 0.5667
144.000 2 0.0867 0.6333
145.000 T: 0.0333 0.8667
150.000 1 0.0333 0.7000 3
154.000 T 0.0333 0.7333
158.000 2 0.0667 0.8000
160.000 1: 0.0333 0.8333
i162.000 2 0.0867 0.9000
E
4 v || o [
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Frequency Histogram

e R e D P o

o Rﬁ‘ ---------------------------------

e I e e

L e T T T

o DR O I L DO |
e e e
e | S —
in| tpeletas: This button will allow you to "tﬂgglE" between
IC = the following options: VIEW RAW SCORES,

il VIEW Z-SCORES, VIEW BOTH RAW AND

. i ety Z-SCORES. As you "toggle" between options,

gl ] FISH will make necessary changes to the

- histogram.

Clicking VIEW GROUPED -El -------- m- -----
FREQUENCIES will allow you to : Y __
see a grouped frequency table & = £

of the data. =
Mean ]SD IMinylm ]Median IMa:-:imum ‘Mcu:le .
142533 2258 WEIEI 141,000 220,000 120,000
Wie ency Table I Show Z Scores I ng Listributior I i
F Close
|§View Grouped Frequencies I Generate Another & ample I [Clear Sampling Distrbution I
& lGronpea it x|
Relative Cumulative
Real Interval Midpoint Frequency Fregquency Freguency
109.50- 127.50 119 8 0.2667 0.2667
127.50- 145.50 137 1z 0.4000 0.6667
145.50- 163.50 155 7 0.2333 0.9000
163.50- 181.50 173 2 0.0667 0.9667
181.50- 199.50 191 0 0.0000 0.9667
189.50- 217.50 209 ] 0.0000 0.9667
217.50- 235.50 227 1 0.0333 1.0000
30 1.0000

After clicking VIEW GROUPED
FREQUENCIES, this window will appear.

}@ Freguency Table Help Grouped Freguencies Help
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6 Analyzing One Variable Using the Random Data
Generator

This option calculates the mean, deviation scores, squared deviation
scores, sum of the squared deviation scores, variance, standard
deviation, z-scores, standard error, median, and range using randomly
generated data.

To use the ANALYZE ONE VARIABLE option using the random data
generator, begin by generating data as described in pages 7 through 9 of
this manual.

Once the data file is complete, it is easy to follow along as FISH computes
the necessary calculations. Many of the features are the same when using

the data generator. Please refer to pages 10 through 14 to review these

features.

Using the random data generator enhances the histogram feature to
allow the user to view the sampling distribution of the mean. From this
screen, the user can generate additional samples in multiples of 1, 10, 100
or 10,000. These sample means are then added to the existing sampling
distribution of the mean.

5 S Bl el ettt o A A =&
Fis Analsiz Cpbtorm Halp
HUMBEA DF CASES [ st by Rk
"-'_ n “' — — — - — — — -
E Cars # Dsts (3 |P<’M| ||‘.-.'-M|¥<-I.I| = |qu¢ &
ANMNLYSES i ™ 103 (T BERETT
STEP1 ETEP 2 = e ET
2 Frd 4033 nxEer m
Enter Data... | Calcidute Me o - . i A nEn 14080
WG Click on VIEW HISTOGRAM to explore| nne  amg
|  Help | ! the enhanced histogram features -
= i associated with the random data |08 7100
% i e generater, 0% 6
Spomes ! i T oA 16 1,000
Help | | Help | I & L 14567 =00 1 88 24000
] B3 6867 45534 123 21000
STEP S STEP & i m 49587 ) ki 1 1l
!n_l}lﬁgl.-d DM:IMWSAH — e —— R ek
s LIkAR iy TIC wmripnoe fgrmulns with b =2
wor ) von JUME v [ oo |
B 2281000 0000 TAEE SEF
STEP 2 STEF & MeanM] (76003 0000 (]
Take Squam Foot of Cobculate £:5 L -
W asianne wanh Case Ao 114.585
Hep | | Help | I St Do 107 1000
St Emen 1554
STEF § STEP 18 e S
Caleulate Standard Emor Ei:dn;lhﬁm-i = e _
Welp | | Help | ! Memmum: | 53000
Flange Ir.oon
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HiEtopran

Frequency Histogram

Freguenc

| — Clicking GENERATE ANOTHER SAMPLE allows userstodraw | |
another sample (with the same N) from the population created
A fnt with the data generator. A new histogram is automatically [
P EEEETE created by FISH to graphically represent the new sample. | -----
Al Additionally, the sample statistics in the box belowthe [
i histogram will change based upon the new data values.
Ralv Score (%)
" Mean ]SD IMin i ]Median IMa:-:imum ‘Mode I I
v @ 74 BE7 3334 50.000 75.000 94.000 | 75.000
View Frequency Table Show Z Sc Yiew Sampling Distribution ] 2
M1 Close
“iew Grouped Frequencies J | Generate Anather Sampls I Clear Sampling Distibution J

HiEtopran

Frequency Histogram

Clicking VIEW SAMPLING DISTRIBUTIONS
................................ begins a histogram representing the
sampling distribution of the mean.

Freguenc
o

o o
P P

Raw Score (X)

' [
M Mean ]SD IMinimum ]Median IMa um ‘Mové}e I I
74 BET 9834 50.000 Th.000 | F5.000
View Frequency Table ] Show Z Scores ] | Yiew Sampling Distribution | 2
M1 Close
“iew Grouped Frequencies J Generate Anather Sampls J Clear Sampling Distribution J
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[ Sampling st a0

i . . . .
=S Sampling Distribution of the Mean
- O - S —
[21]
e e T e e e
204 -------- - ldrawn, FISH will [y - - - - = - - - - - - m oo o
184------------InicoLaveD. FisH IR - - - -~ -e---mmmmmmme—mmmemeeo
([} R et 0000 —
2| 144 ----o------|MEANS and SD OF | N oo
@
= 12_ __________________________________________
@ FISH updates the #
R of MEANS [~ R S A SR e A
DISPLAYEDwith (WIS
Population each sample drawn,
parameters |[RANEEEENEN $ $Z0909°999 [ 00000
used at data
generator | [ RN (| .. __ |
set-up.

“Fx
o

|Pop Mean=75.000  |Last Mean Displayed= 71408 [121 means ditplayed Reset Original S ample ]
|F'c-p SDev=10.000 |Mean of Means= 74.947 Drawe 1 more sarmple I Drave 10 more samples J j"L Close
|F'c-p SE =182 ]SDev of Means=1.976 Diraw 100 more samples I Generate 10000 Samples J

[ Sampling st a0

e Sampling Distribution of the Mean
] e ———— .. ee—————— e ————————
B e Clicking RESET
e R . ORIGINAL
SAMPLE allows
e I s i users to return to
i ee———— e the original
sampling
Do ereeazrazaraanniigs . S N - distribution of the
. mean (before
. 00 [ additional
LEfing - Clicking the highlighted boxes below allows| - samples were
users to draw additional samples (with the drawn).
B same M) from the population created with the
5] data generator. FISH automatically adds the
mean from each sample drawn to the
A histogram. Additionally, the statistics in the [-
5 box below the histogram will change based
upen the additional sample means.

7.2
721
73
74
74
7]
T

|Pop Mean=75.000  |Last Mean Displayed= 71408 121 me Reset Original S ample ]

|F'c-p SDev=10.000 |Mean of Means= 74947 | Dirawe 1 more sample Draw 10 more samples I j"L Close

|F'c-p SE =182 ]SDev of Means=1.976 Diraww 100 more samples Generate 10000 Samples I
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7 Analyzing Two Variables Using a FISH Data File

This option calculates the means, standard deviations, deviation scores,
and cross products for both variables. Additionally, the unstandardized
correlation coefficient (covariance), correlation coefficient, coefficient of
determination (R2), regression coefficient (slope) and Y-intercept are
calculated.

To use the ANALYZE TWO VARIABLES option using a FISH data file, either
enter the data directly into the program using the procedure described
on pages 4 through 6 of this manual or open an existing FISH data file
using the procedure described on page 7 of this manual.

Once the data file is complete, it is easy to follow along as FISH computes
the necessary calculations. Many of the features are the same when using
the Analyze Two Variables option. Please refer to pages 10 through 12 to
review these features.

FLid L - 4 = - = [l B
f IS Frigndbglneradiferapiesniciaries ol _J !‘._g
File Analysis Options Help

HUMBER OF CASES Do Al 10 Steps | ‘ ‘
N= | | ‘ fisset | Caze #t Data (4 ] | | | |

ANALYSES 1 17 14 \
STEP 1 STEF 2 2 15 a0
Enter Data. . Calculate Means = 5 = To work quir::kly through
or._. - 4 o o= STEPS 2 - 10, click the DO ALL
| Help | | 10 STEPS button.
y |5 18 149
STEP 3: STEP 4: - KB 12 15
culate Deviation y

As you work through the scores =2 =

STEPS 2 - 10, use the HELP | - I~ EE 1

buttons to see statistical To perform the calculation(s)

formulas, helpful explanations,|g indicated in each STEP, click
and additional examples.  |jate Sum of Crd the DO IT button.
Products
| ‘ | ‘ COLUMMN STATISTICS, using varance formulas with H-1=9:

STEP 7 STEP B

Calculate Correlation Calculate Shared

Yariance

STEP 9 STEP 10 :§

Calculate Begression Calculate Y-Intercept

Coefficient

FISH User’s Guide - Version 2.3.9
Page - 18 -



r@f s e d Iy ntnod nchony S tatastics el b __J LE
File Analysis Options Help
NUMBER OF CASES | | Wiew Scatterplot |
H= | Reszet
| | Case#  [Datald) [Dataly) [Exh) [t |
ANALYSES 1 14 3100 0820
las sl B 2 15 20 800 2800 5220
Enter Data. Calculate Means
i} 19.680
or...
| Help To take advantage of FISH's graphics [0 3430
capabilities, click VIEW SCATTERPLOT. [y 2280
STEP 3: STEP 4: - | . - | o ps
Calculate Standard Calculate D b
Deviations scores 7 23 20 E.200 2900 17.980
Help | | Help | | 8 12 12 4800 800 |24.480
&} 24 19 F.200 1.900 13.680
R s TERE 10 17 19 D200  |1.900 0380
Calculate Cross Calculate Sum of Cross
Products Products . ) )
COLUMMN STATISTICS, using variance formulas with [-1=9:
Help | | Help | | _
S 18! 171.000 0.000 0.000 86.200
STEP 7 ) STEP 8 Mean (M) |16.800 17100  |0.000 0.000
Calculate Correlation Calculate Shared -
Variance Warance:  [18.400 10.322
Help | | Help | | Std Dev:  [4.290 3213
Covariance: 9578
STEP 9 ) STEP 10 Correlation: 0.635
Calculate Regression Calculate Y-Intercept
Coefficient R-squared: 0.4a3
Help | | Help | | Coefficient: 05
Intercept: 8355
r@'? Suatienn{of: @
2204 | |
2154
2104
2054
2004
195-
- 190
2| 185
1804
% 175 This button allows
ml you to "toggle”
between the This button allows
This button allows following options: you to "toggle”
you to "toggle™ SHOW REGRESSION between the

between the
following options:
SHOWI MEAN LINES

and HIDE MEAN
LINES. The mean

LINE and HIDE
REGRESSION LIME.
[The regression lines
will appear and
disappear with the

following options:
[SHOVY RAW SCORES,

RAW AND £-5CORES,

SHOW Z-SCORES,
AND SHOW BOTH

lines will appear click of the button. |] FISH wvill
and disappear with automatically B

the click of the update the

button. scatterplot with the
click of a button.
119 ] | T
o T T BT T T T T 1 T T T T 1 T L T T T T B T
] 0 o o = [ | = D o O o™ = w o o™ = 0 o o ™ = @D w
% Predictpr Variable (X)
Hide Mean Lines | | ShowZ Scores ‘ | View Predicted Values |

|Predicted ¥ = 98.715 + (0.971"X)

r=0.668. 1= 0.43

j"|_ Lloge
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203
2004
195
1804
165
1804
175
1704
165
160
155
1504

Qutcome Yariable [Y)

MNotice that FISH provides the
regression equation, the correlation I

.,,/'/yf Click VIEW
= PREDICTED VALUES

for the observed and

coefficient, and the coefficient of m predicted Xand Y
determination. - values as well as the
residual and squared
115?/“" residual values.
eD: e e oo gén‘oc‘.rh-&»u‘:n‘oc‘.rh'&éo‘ac‘. SEe s
— [ B o] (¥ ] [ B (o] (1] (1] -+ =+ -+ -+ -+ o (g w o L) Lin S Tv ] wr
Predictor Variable (X)

Hide Mean Lines e Hide Regression Ling oW < Scores ‘

| WView Predicted Walues 1

r= 0668, r*=043

I|_ Cloze

F}_—'!l{ .

o hseryed AP redicted aan

Resid gl alnes:

o T

(BRI
[T = TS R O ¥y Y R WU T ST e R T T B s YO 0 NS O L T L

[

%‘;

Sguared e
Residuals o
(Y-YHat) *

DO W oW
w
[¥e}
s

(%]
L W
D W o m =
o -
m
(=]

.213
.840 |

Click STANDARD ERROR OF THE |
ESTIMATE for FISH to calculate the
jvalue and provide an explanation of|
the term.

Cbhserved Y Predicted ¥ Residual

Cbserved X (Y} {YHat) [(Y-YHat)

39.000 144.000 136.573 T.421

47 .000 220.000 144.346 T5.654

45 = s —aoa -4.404

47 0.654

65| After clicking VIEW PREDICTED VALUES, 0.179

4 this window will appear. i e

a7 &.237

42k — - e =15,.4081

67 .000 158.000 163.763 =5.763

56.000 154.000 153.083 0.917

64.000 162.000 160.850 —

56.000 150.000 153.083

59.000 140.000 155.996

34.000 110.000 131.724

42.000 i1z28.000 139.481

48.000 130.000 145.316

45.000 135.000 142.404

17.000 114.000 115.220

20.000 116.000 118.1332

Standard Error of Estimate ‘
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8 Analyzing Two Variables Using the Random Data
Generator

This option calculates the means, standard deviations, deviation scores,
and cross products for both variables. Additionally, the unstandardized
correlation coefficient (covariance), correlation coefficient, coefficient of
determination (R2), regression coefficient (slope) and Y-intercept are
calculated.

To use the ANALYZE TWO VARIABLES option using the random data
generator, begin by generating data as described in pages 7 through 9 of
this manual.

Once the data file is complete, it is easy to follow along as FISH computes
the necessary calculations. Many of the features are the same when using
the data generator. Please refer to pages 10 through 12 and pages 18
through 20 to review these features.

When the user chooses to generate random data, the scatterplot feature
iIs enhanced to allow users to draw another sample from the population.
Upon drawing another sample, the new scatterplot of the data is
displayed allowing the user to explore the new sample.

o A el ol ettt e ) L 1B ||
Pim Anabrsiz Cpborm  Hakg
HUMEER DF CASES |
M- | ! Rezet — ~ ~ ~ — ~ -
! : Coss#  [Daafd [Dmalr] [Pt
MRS 1 Click on VIEW &0 ®
STEP1 STER 2 3 SCATTERFLOTto explore | amo
Entes Data, ., i L plcudple Means p the enhanced scatie rF|¢| - a8
W features associated with
Help 4 the randcm data generator. [* 000
| | R ROE | -
STER T STEP & Fi -
B 12 17 2000 s =) £
Calculate Standand Calculale Deviation
Demnativns sumns T o] ik T.oM 2367 L1
Help | | Help | | B 18 % aood 12 A
] 13 13 2000 273 e
STER S STEP & 0 18 17 400 s = a1
Calculale Cross Caleuinte Sum of Cioii .~ - - P
Pradunls Froducts
LN ETATIETICE wsing warinnoe formulns with bH =15
heip | | Heip | | ——
Surm Gomm  ErETCT] (1] A
STEFR ? ; STEP & Mearn M} |15000 14733 0000 D00
Calculale Canelation Calculate Shared
Vaiamoe Warsoe: - (12310 B754
Help | | Help | I SHDe: (1848 2199
Cowranaroe: : all]
STER 8 STEP 1@ (e 0
Calculate Hegiesaon Calculate V-Imleicopl
Conlfimeni F-spewmd LIRl:]
Help | | Help | ! Coeflicient o
| rberompl HEE
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21 |
20
19
18 ]
|17 E = E = E B = o
LiB]
% 16 | | =
E 15 5] |
@l 141 | ]
=
0113 T
BE] Clicking DRAW ANOTHER SAMPLE allows users to
S 12 %m = o draw addl.tlonal sample.s (with the same N) from the
population created with the data generator. FISH
11 m automatically shows the new data points on the
scatterplot and updates all "toggle” options.
10 Additionally, FISH recalculates and shows the
updated regression equation, correlation coefficient,
9] coefficient of determination, and predicted values.

=3
9

10
1

Hide Mean Lines ] Hide Reagrezsion Line ‘

Predictor Variable (X

1 1 1 1 1 o 1 1
] = Iy} w P~ fia} m o
— = - ™

i

22

T
=
ol

Show < Scores ‘ Draw Another Sample | View Predicted Walues

|Predicted ¥ = 9.876 + (0.324"X)

|r= 0399, r>=0 16
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9 User Agreement

Use of the FISH software program provided with this Agreement constitutes acceptance of these terms and
conditions of use. If you do not agree to the terms of this agreement, do not use the FISH software program.

LICENSE

FISH is a copyrighted program and is NOT public domain. The user is granted license, not ownership, to use the
FISH software program on any computer subject to the restrictions described in the User Agreement and
Disclaimer.

FISH is Freeware. The user is licensed to make an unlimited number of exact copies of the FISH software
program, to give these exact copies to any other person for their personal use, and to distribute the FISH
software program in its unmodified form only via disk, email, or local area network. If these methods of
distribution are unavailable, any person wanting to use the FISH software program should be directed either to
contact the author or to visit the author's internet web site (the URL is provided below and may be posted on
any web site).

If you find the program useful, if you copy it for others, if you find problems or bugs in the program, or if you use
the program for teaching, educational, or consulting purposes, you are requested to inform the authors:

Author: Gordon P. Brooks, Ph.D.

Address: McCracken Hall, Ohio University, Athens, OH 45701
Telephone: 740-593-0880

Fax: 740-593-0477

Email: brooksg@ohiou.edu

Web Page: http://oak.cats.ohiou.edu/~brooksg/fish.htm

TERMS OF USE

The FISH software program may be used and copied for personal use subject to the following The FISH software
program may be used and copied for personal use subject to the following license restrictions:

the FISH software program shall be copied and supplied in its original, unmodified form;

the FISH software program shall not be sold or used for profit, nor may any amount or fee be charged for
use, rental, lease, or distribution of the program;

the FISH software program shall not be included or bundled with any other goods or services;

the FISH software program may not be decompiled, disassembled, or otherwise modified; any such
unauthorized use without expressed, written permission granted by the author shall result in immediate and
automatic termination of this license.

DISCLAIMER OF WARRANTY

Every effort has been made to ensure the accuracy of the FISH program, the algorithms and subroutines used,
and the results produced by the FISH software program, both on screen and printed.

However, no warranty is expressed or implied concerning the function or fitness of the FISH software program,
subroutines, or results provided by the program. That s, the FISH software program is provided on an "as is" basis
without warranty of any kind. The author shall have neither liability nor responsibility to any person or entity with
respect to any liability, loss, or damage directly or indirectly arising from the use of or inability to use the FISH
software program or the results of the analyses provided by the FISH software program, even if the author has
been advised of the possibility of such damages or claims. In no event shall any liability exceed the license fee
paid to the author of the FISH software program. In the event of invalidity of any provision of this license, the
user agrees that such invalidity shall not affect the validity of the remaining portions of this license.

All rights not expressly granted here are reserved to the author of the FISH software program.

User’s Guide Prepared by Holly Raffle.
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