
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

FLOWCHART PROGRAMME LIST(STAT MODE)

Entry of number of levels
and repeat frequency

Start

End

Enter no. of levels and repeated 
frequency.

One variable statistic 
(Stat X) declared.

Data and square of data 
accumulated.

Judgment of repeated frequency

ΣX (sum of levels) displayed.
ΣX obtained with 
statistics feature.

Square of ΣX accumulated.

Repeated frequency corresponding 
to no. of levels judged.

X, Y and Z calculated.

Sum of squares (E, M, P) 
calculated and displayed.

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

Variance (V, U) calculated and displayed.

Variance ratio (F) calculated and displayed.

Rem INPUT
Print "Input LEVEL
Input L
L    A
Print "Input TIMES
Input T
T    N
0    W
0    B
0    C
For S, 1, A, 1
N    dim(L1)
For K, 1, N, 1
ClrT
S    L
K    T
Print "Input DATA
Print "LEVEL
Print L
Print "TIME
Print T
Input I
I     L1(K)
B+I    B
C+I2     C
NEXT
1_Stats L1
Σx    J
Print "Σx=
Print J
Wait
W+(Σx)2    W
NEXT
Rem CALCULATE
B2/A/N    X
W/N    Y
C    Z

Analysis of variance chart of one-way layout method

Declaration of one
variable statistic

Display of ΣX
(sum of levels)

Accumulation of data
Accumulation of
square of data

Entry of data

K = K + 1

LOOP2

LOOP1

[X] = (Σ Σ Xij)2 ÷ AN
[A] = Σi (Σj Xij)2 ÷ N
[AS] = Σi Σj (Xij)2

A : number of levels
N: repeated frequency
X : number of data

S = S + 1

Calculation of X,Y and Z

Calculation and display
of variance

Calculation and display
of sum of squares

Calculation and display
of degree of freedom

Calculation and display
of variance ratio

Accumulation
of (ΣX)2

N

N

Y

Y

Factor

Error

Total

Sum of squares (S)

SA = [A] - [X]

SE = [AS] - [A]

ST = [AS] - [X]

Degree of freedom (θ)

θA = A - 1

θE = A (N- 1)

θT = AN - 1

  Variance (V)

VA = SA ÷ θA

VE = SE ÷ θE

Variance ratio (F)

FA = VA ÷ VE

Rem SUM OF SQUARES
Y-X    E
Z-Y    M
Z-X    P
Print "SUM OF SQUARES
Print E
Print "ERROR SUM OF SQUARES
Print M
Wait
Print "TOTAL SUM OF SQUARES
Print P
Wait
Rem DEGREES OF FREEDOM
A-1    Q
A  (N-1)    R
A  N-1    D
Print "DEGREES OF FREEDOM
Print Q
Print "DEGREES OF FREEDOM 
Print R
Wait
Print "SUM OF DEGREES OF FREEDOM
Print D
Wait
Rem VARIANCE
E/Q    V
M/R    U
Print "VARIANCE
Print V
Print "VARIANCE OF ERRORS
Print U
Wait
Rem VARIANCE RATIO
V/U    F
Print "VARIANCE RATIO
Print F
End

ABOUT ERRORS

Title : VARIANCE

K ≤ N

S ≤ 1
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PARAMETERS
Name of parameter
A
I
K
J
N
S
X
Z
F
E
M
P

              Content
number of levels
input of data
loop 1 counter
indicating Σx
repeated frequency
loop 2 counter
(ΣΣ xi)2/ a/ n
Σi Σj (xij)2

variance ratio factor
sum of squares factor
sum of squares error
sum of squares total

Name of parameter
V
U
Y
Q
R
D
T
L
W
B
C

              Content
variance factor
variance error
Σi (Σ jxij)2 / n
degree of freedom factor
degree of freedom error
degree of freedom total
input and indicating frequency
input and indicating number of levels
total sum of squares of each level
total sum (all data)
total sum of squares (all data)

3

DisplayStep Key Operation

1

2

Specify the programme mode.
Select the title VARIANCE.

  

Exercise

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.

 

          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.

             
 

Increase mouse weight (grams/day)

Hormone
(grams/mouse)

10

20

30

10

882

923

933

20

891

915

939

30

864

923

925

40

888

912

940

50

885

930

932

Enter the number of levels and
the repeated frequency.

SET UP2nd F CL1C

PRGM A

53 ENTER

ENTER
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6

DisplayStep Key Operation

4

5

(Display of total of hormone 10 g)

      

    

      

    

      

    

   

(Display of total of hormone 20 g)

(Display of total of hormone 30 g)

7
(Display of sum of squares)
(Display of error sum of squares)

8
(Display of sum of squares)

9
(Display of degrees of freedom)
(Display of degrees of freedom about errors)

10
(Display of sum of degrees of freedom)

11
(Display of variance)
(Display of variance of errors)

12
(Display of variance ratio)

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.

    

      

    

   

Enter the statistical data
in level 1.

Enter the statistical data
in level 2.

Enter the statistical data
in level 3.

2 ENTER88

4 ENTER68

8 ENTER88

3 ENTER29

5 ENTER19

2 ENTER19

3 ENTER39

9 ENTER39

0 ENTER49

2 ENTER39

529

329

588

198

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

0 ENTER39


