Chapter 14 / Example 15

GDC skills: Casio fx-CG50

Estimating parameters

The lengths of fish caught in a lake are thought to be normally distributed. To test this
belief 200 fish were caught and measured and the results are shown in the table below.

Length (xcm) [0 <x<10[{10<x< 15{15<x<20{20<x< 25|25<x<30(130<x< 40

Number of fish 45 55 38 27

25 10

Using estimates of the mean and standard deviation of the population taken from the
sample data, test the hypothesis at the 5% level that the lengths of the fish are normally

distributed.

Press [@] 2 m to display the List Editor screen.

Type the mid-interval values: 5, 12.5, 17.5, 22.5, 27.5, 35 in
the first column.

Press [@ after each number to move to the next cell.

List 1 | List 2 | List 3 | List 4

SUB
1 B
2 12.5
3 17.5

o 22.5
22.5
GRAPHI CALC J TEST LINTR J DIST JIam|

Press @ to move to the next column.

Enter the frequencies in the second column.

List 1 | List 2 | List 3 | List 4

SUB

1 B 45
2 12.5 55
3 17.56 38
4 22.56 27

27
GRAPH] CALC J TESTJ INTR ] DIST /=]

To find the summary statistics. 1Var XList :Listl
1Var Freq Lst2
Press (F2) CALC and (F§) SET. avar SList iristl
. . . 2Var Freq :1
Set 1Var XList to Listl and 1Var Freq to List2 (press @ LIST
type 2 and press [@). . LIST |
- 1-Variable
Press (EXT) and (F1) 1-VAR. % 188 %95
The GDC displays a list of statistics for the data. §§2 ;g%%%f’%
CX =8.44355338
From the sample SX =8.46474175
n =200 N\

X = 16.1 cm, Sx= 8.46 cm.
Ho: The fish in the lake have an N(16.1, 8.462) distribution.

Hi: The fish in the lake do not have an N(16.1, 8.462)
distribution.
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The fx-CG50 stores these values, but only in a temporary store SX~8 8 464741757
that will be overwritten. To use these values to calculate the Z-M '

expected values, you need to store them as variables. 0 16.1125
Press (MENU) 1 %525 to display the Run-Matrix screen for

arithmetical calculations.  n | 3 [ rx |Fx2]| ox [IEE

To store the value of o

Press [vars] (F3) STAT (F1) X (F§) > (F1) sx (=) (ww) (X] [s]

and press [@

To store the value of p

Press > (F2) x [M] and press (Exg.

Press (MENJ) 2 %4 to display the List Editor screen. gt L List 2 | List 3 | List 4
Calculate the expected values directly in the table. ; 12_2 ;‘,2
3 17.5 38
Press 3 to move to the next column. 4 22.5 27
NormCD (-1x1099,10,58,M
Press > > (F1) STAT (F1) DIST (F1) NORM (F2)
Ncd.

Type -1x10°° as the value of Lower and 10 as the value of
Upper (separate all items with , )

Press X [s1, [M].
Close the parentheses and press [EXg.

The probability is entered directly in the table. v List 1 | List 2 | List 3 | List 4
Press (F2) Ncd and repeat for the remainder of the column, J 1on oo —
using the boundaries: 3 17.5 38
4 22.5 27
10-15, 15-20, 20-25, 25-30 and 30-1£99 Nod | Nott | TN
Now press @ to move to the next column and @ to move up SuB List 1 | List 2 | List 3 | List 4
to the top cell. 1 5 2570 2351
2 12.8 B5( 0.2126
Type Ls x 200 and press @ 3 17.5 38| 0.2202
4 22.5 bXd 0.1761]
0.1761524069
| Npd | Ned [InvN]
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Press (MENU) 1 %525 to display the Run-Matrix screen for
arithmetical calculations.

Type 200 x (1) [Lst1 3 3 (1] [List] 4 and press
Ed.

sSX>5
8.464741757

x>M

16.1125
200xList 3-List 4
{47.02250109,42.5212>

U
JUMP JDELETEPMATVCT] MATH

Press [@] 2 m to display the List Editor screen.

The GDC displays the expected values in List 4.

| List 1 | List 2 | List 3 | List 4

SUB

1 45( 0.2361| 47.022
2 12.5 66| 0.2126| 42,5621
3 17.8 38| 0.2292| 45,861
4 22.5 27| 0.1761| 35.23

5
GRAPH] CALC J TESTJ INTR ] DIST /I

You are now ready to conduct the x? test.

Press (F3] TEST (F3) CHI (F1) GOF.

Observed: List2

%2 GOF Test
Observed:List2
5§pectedeist4

:3
CNTRB :Listh
Save Res:None
GphColor:Blue

Expected: List4

Since the mean and standard deviation were both estimated,

the number of degrees of freedomis6-1-1-1 = 3.

CNTRB: List5.

Navigate down to Execute using @ and press @ CALC.

p-value = 0.0334. ¥x2GOF Test

0.0334 < 0.05, the result is not significant so there is
insufficient evidence to reject the null hypothesis that the
lengths of fish in the lake follow a normal distribution.

x2=8.70942468
g =0.03341442

£=3
CNTRB:List5
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