EL-9900 Graphing Calculator

Analysing with One-way Layout Method

Use the one-way layout method to verify whether there is a relation to the results
achieved based on one condition. Analysis of variance is carried out with this method.

— Calculation

] ] _ -
Analysis of variance chart of one-way layout method K} = (ZZ_ (Zz -X)'?-)z' ANN
. . . =2l (2] Al)°+
Sum of squares (S) Degree of freedom (8) Variance (V) Variance ratio (F) [AS] = 5i 5 (Xij)2
Factor Sa=[A] - [X] Ba=A-1 Va=Sa+06a | FA=Va+ Ve A number of levels
Error Se = [AS] - [A] Be=A(N-1) Ve =Se+ 6 N: repeated frequency
Total St=[AS] - [X] 6r=AN-1 X * number of data
FLOWCHART PROGRAMME LIST(STAT MODE)
Title : VARIANCE
SIENS Rem INPUT Rem SUM OF SQUARES
¥ LOOPZ Print "Input LEVEL Y-X5E
Entry of number of levels | Enter no. of levels and repeated Input L ZY SM
and repeat frequency | frequency. LA ZX=>P
¥ . » Print "Input TIMES Print "SUM OF SQUARES
Decllarat|on of one One variable statistic Input T Print E
variable statistic | (Stat X) declared. TSN Print "ERROR SUM OF SQUARES
pr— § LOOP1 05w Print M
| Entryofdata | 03B Wait
¥ 05C Print "TOTAL SUM OF SQUARES
Accumulation of data] ForS,1,A, 1 Print P
. ata and square of data X .
Accumulation of accumulateqd N3 dim(L1) Wait
square of data : ForK,1,N, 1 Rem DEGREES OF FREEDOM
CIrT A-l
¥ A cQ.
| K=K+1 | SsL AX(N-1)>R
| 2 K>T AXN-15 D
Y d ¢ df Print "Input DATA Print "DEGREES OF FREEDOM
Judgment of repeated frequency Print "LEVEL Print Q
N Print L Print "DEGREES OF FREEDOM ————
Display of X ZX (sum of levels) displayed. Print "TIME Print R ABOUT ERRORS
(sum of levels) ZX obtained with Print T Wait
3 statistics feature. Input | Print "SUM OF DEGREES OF FREEDOM
- I 3 L1(K) Print D
Accumulation Square of ZX accumulated. BB Wait
f (EX)? 2a
o c+’3C Rem VARIANCE
¥ NEXT EIQ>V
l s=s+1 | 1_Stats L1 MR U
¥ ¥x>J Print "VARIANCE
Y Repeated frequency corresponding Print "zx= Print V
S<1 to no. of levels judged. Print J Print "VARIANCE OF ERRORS
N Wait Print U
2.\ .
' X, Y and Z calculated. WHExX)'> W Wait
I Calculatlon:)f X.Y and Z| NEXT Rem VARIANCE RATIO
. - Rem CALCULATE VIUSF
Calt;ulanonfand display Sulm l(’ftsg”args d('EllM’ g) BY/AIN SX Print "VARIANCE RATIO
of sum of squares calculated and displayed. WINSY Print F
A c3z End

Calculation and display
of degree of freedom

Sum of degree of freedom
(Q, R, D) calculated and

A4

displayed.

Calculation and display
of variance

¥

Calculation and display
of variance ratio

¥
End

Variance (V, U) calculated and displayed.

Variance ratio (F) calculated and displayed.
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EL-9900 Graphing Calculator

PARAMETERS
Name of parameter Content Name of parameter Content
A number of levels \ variance factor
[ input of data U variance error
K loop 1 counter Y Si (Zjxij)* /I n
J indicating >x Q degree of freedom factor
N repeated frequency R degree of freedom error
S loop 2 counter D degree of freedom total
X (ZZ xi) a/ n T input and indicating frequency
z i 3j (xij)’ L input and indicating number of levels
F variance ratio factor w total sum of squares of each level
E sum of squares factor B total sum (all data)
M sum of squares error C total sum of squares (all data)
p sum of squares total

When a mouse is given a dosage of hormone, the relationship between dosage amount
and increase of mouse weight is as shown in the following table. Find the analysis of
variance. If the value of the variance ratio is larger than the value of the F- distribution
table at the 5% level of significance, the relationship between the hormone amount
and the increase of mouse weight is a causal relation.

I I
I I
I I
I I
I I
I I
| Increase mouse weight (grams/day) |
: 10 20 30 40 50 :
I 10 882 891 864 888 885 I
I I
I I
I I
I I
I I
I I
I I
I I

ol

(graHmO;Tn?cr:Sse) 20 923 | 915 | 923 | 912 | 930
30 | 933 | 939 | 925 | 940 | 932

The number of levels (number of columns in the table) is A = 3
The repeated frequency (number of rows in the table ) is N =5

Set up condition: decimal point in Float Pt Mode.

Step Key Operation Display
Specify the programme mode. [pram | [A VARTARCE
Select the title VARIANCE. - Ineut LEVEL
Enter the number of levels and 3] [enter] [5 VARTARCE
the repeated frequency. - InFut LEVEL
%nPut TIMES
T=
]

THGEE DA
TIME
I=7
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Step Key Operation

Enter the statistical data @
in level 1. m @ —

(8] [8][8] [ever] [8][8] [5]

(Display of total of hormone 10 g)

Enter the statistical data ENTER
5 in level 2.

ENTE

ENTER

NTE|

Hio
(]

m
=
5
m
Ey

(Display of total of hormone 20 g)

Enter the statistical data ENTE
in level 3.

NTEI

ENTE ENTER

(] [e] o] [e]  [o][e][a] [e]
HinlH
[o]

N

o) le]  [o][F][z] ]
lE[e]  [B][[3][«]
m
=
5

(Display of total of hormone 30 g) ENTER

ENTER

| gk gl

~

(Display of sum of squares)
(Display of error sum of squares)

ENTER

(Display of sum of squares)

ENTER

(Display of degrees of freedom)
(Display of degrees of freedom about errors)

10

(Display of sum of degrees of freedom)

=
=

(Display of variance)
(Display of variance of errors)

Y
N

(Display of variance ratio)

Display
CEVEL :
TIME
5
1=
255
Ex=
4416
LEVEL
2
TIME
i 3
SZH
Zx=
FERS
LEVEL
3
TIME
. 3
9z
Zx=
4555
1=
952
Zx=
FEES
SUM OF SEUAEES
245, TZITTH

ERROR SUM OF SEUARRES
S0

Lx=

4EE55

SUM OF SEUAREES
T240. T3IZZ4]
ERREOR SUM OF SGUARRES

[=he
TOTAL SUM OF SEUARRES
20847, TIIZZ4

f=]s e

TOTAL SUM OF SQUARES
A7, TLZIEE
DEGREES OF FREETDOM

2
LEGREEZ OF FREEDOM AED
UT ERREORS -

[TEGFEES OF FREEDOM |

2
DEGREES OF FREEDOM AEQ
UT ERRORS

12
SUM OF DEGREES OF FREE
pualy| A

13
SUM OF DEGREEES OF FEEE
oo
14
YARIAMCE
I6ZZ . BEEEET]

YARIAMCE OF REROES
B, BEES555E

[T
14

YARIAMCE

Ze2s . SEEEET
YARIAMCE OF RRORES

65, 833353353
YARIAMCE RATIO

o4, 2874213

The F-distribution chart shows that the value of F of upper probability P = 5% is 3.89. Since f > 3.98 in this
example, the relationship between the hormone amount and the increase of mouse weight is a causal

relation with 5% level of significance.
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