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THIS PROGRAM COMPUTES A 100(1-a)X CONFIDENCE INTERVAL FOR THE MEAN OF
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? &4
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7 .0N

16 A TWO-BIDED INTERVAL DESIRED? ENTER | IF THE AMBMER 16 YEG AND O
IF ND

7?1

THE 9% % CONFIDENCE INTERVAL FOR THE MEAN I8

(40.9649%9 , 77.66B33 )
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IF ND ENTER Q.

1

ENTER THE VALUE OF a
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I5 A TWO-SIDED INTERVAL DEEIRED? ENTER | IF THE AMSWER IB YEE AND O
1F NO

7?0

I8 THE ONE-SIDED CONFIDEMCE INTERVAL TQO BE UPPER OR LDWER? ENTER 1
FOR UPPER AMD O FOR LDWER

7o

THE 93

% LOWER CONFIDENCE INTERVAL FOR THE HEAN I8 (=INFINITY,
76. 16618 )

IS ANOTHER CONFIDENCE IMTERVAL DESIRED? IF YES ENTER 1.

IF NDO ENTER O.
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THIS PROGRAM COMPUTES A 100(i-a)Y% CONFIDENCE INTERVAL FOR THE DIFFERENCE
DOF MEANS 1N TWO NORMAL POFLULATIONS HAYING KNOWM VARIANCES

ENTER THE SIZE OF SAMPLE 1

T 14

ENTER THE SAMFLE 1 DATA VALUES OME AT A TIME

= 347 447 417 S3T IBT J&7 347 547 527 377 337 447 357 44

ENTER THE FPOPULATIDN VARIANCE OF SAMFLE 1

e 14

ENTER THE &IZE DF SAMPLE I

-2

ENTER THE SAMFLE 2 DATA VALUES OME AT A TIME

" 527 bAT 387 &8B7 &47 B27 607 A47 4B7 467 FO? b2

ENTER THE POFULATIDN VARIANCE DF SAMFLE 2

7100

ENTER THE VALUE OF a

7 .05

15 A TWOD-SIDED INTERWAL DESIRED? ENTER 1 IF THE ANSBWER IS5 YES AND O IF NO
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THE 95 X CONFIDENCE INTERVAL IG5 (-19.40%5& ,-&4.489&73 )

I5 ANOTHER CONFIDENCE INTERVAL DESIRED? IF YES ENTER 1. [F WD ENTER ©.
1

ENTER THE VALUE OF »

7T .03

IS A TWO-SIDED INTERVAL DEGIRED? ENTER 1 IF THE ANSWER IS YES AND 0 [IF ND
?or

15 THE DONE-SIDED CONFIDEMCE INTERVAL TO BE WPPER DR LOWER? ENTER 1 FOR UFPER
AND O FOR LOWER

70
THE 95 % LOWER COMFIDENCE INTERVAL IS (=INFINITY,-7.354403 )

(8 ANOTHFR CONFIDENCE INTERVAL DESIRED? IF YES ENTER 1. IF NO EN FR O.
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RUN

THIB PROGRAM COMPUTES A 100(1-a)% CONFIDENCE INTERVAL FOR THE DIFFERENCE OF
HMEANS IN TWO NORMAL FOPULATIONS HAVING UNKNOWN BUT EQUAL VARIANCES
ENTER THE S51IE OF SAMPLE NUMBER 1

? 12

ENTER THE BAMPLE ! DATA VALUES DNE AT A TIME

[40

134

138

150

132

144

132

142

150

154

134

142

ENTER THE SIZE OF SAMPLE NUMBER 2

T 14

ENTER THE SAMPLE 2 DATA VALUES ONE AT A TIME

144

132

134

140

128

i30

130

134

130

144

128

134

137

? 133

ENTER THE VALUE OF a

Y |

15 A TWO-SIDED INTERVAL DESIRED? ENTER ! IF THE ANBWER 15 YES AND O IF NO
71

THE %0 % CONFIDENCE INTERVAL IS ( 2.497077 , 11.93148 )}

18 ANOTHER CONFIDENCE INTERVAL DEGIRED? IF YE® ENTER i. 1F NO ENTER 0.
?1

ENTER THE VALUE OF a

7 .03

;EOA TWO-S1DED INTERVAL DESIRED? ENTER 1 IF THE ANSWER I8 YES AND O IF NO

BV IR EES IS IEVEES IRV IRS BEN U BES JEN |

NN NN AN
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IS THE ONE-GIDED CONFIDENCE INTERVAL TO BE UPPER OR LOWER? ENTER 1 FOR UFPPER AND

0 FOR LDWER

7?1

THE 95 % UPPER CONFIDENCE INTERVAL 139 ( 2.497077 ,INFINITY)

16 ANOTHER CONFIDENCE INTERVAL DESIRED? IF YES ENTER 1. IF ND ENTER 0.
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THIS PROGRAM COMFUTES THE VALUEE OF THE F-STATISTICE AND THEIR ASSOCIATED p-valu
es IN A TeO WAY ANOVA

ENTER THE NUMBER OF ROMWS
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ENTER ROW 1 ONE AT A TIME
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ENTER ROW 2 ONE AT A TIHE

7 24.8
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? 23.4

ENTER ROW 3 ONE AT A TIME
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7 29

ENTER ROW 4 ONME AT A TIME

? 32

7 34.2

7 31.8

ENTER ROW S5 ONE AT A TIME

? 18

7 23.8

? 22

THE YALUE OF THE F-STATISTIC FOR TESTING THAT THERE 19 NO ROW EFFECT I8
S54. 95949

THE p-value FOR TESTING THAT THERE 16 NO ROW EFFECT 16 LESE THAN .0001
THE VALLUE OF THE F-BTATISTIC FOR TESTING THAT THERE [S8 NO COLUMM EFFECT IB
7.085673

THE p-valus FOR TESTING THAT THERE 18 ND COLUMN EFFECT IS 1,42%3574E-02
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we IN A TWD WAY ANOVA
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THE YALUE OF THE F-STATISTIC FOR TESTING THAT THERE IS MO ROW EFFECT 1%
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THE p-valus FOR TEGTING THAT THERE IS MO ROW EFFECT 18 4.042626E-03

THE VALUE OF THE F-BTATISYIC FDR TEOTING THAT THERE 15 NO COLUNM EFFE. ° 15
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THE p-value FOR TESTING THAT THERE 180 MO COLUMN EFFECT 18 LEBS THAN .0°01
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THIS PROGRAH COMPUTES THE VALUES OF THE F-STATISTICS AND THEIR ASSOCIATED p-valu

es IN A THO WAY ANDVA WITH L OBSERYVATIONS !N EACH ROW-COLUMN CELL

ENTER THE NUMEBER OF ROWS

73

ENTER THE HUMBER OF COLUMNS

? 2

ENTER THE NUMBRER OF QOBSERVATIDNS IN EACH ROW-COLUMN CELL

T4

ENTER THE 4 WALUES [N ROW § COLUMN 1 ONE AT A TIMHE

7 13%7 1507 1767 @BENTER THE 4 VALUES IN ROW | COLUMN 2 ONE AT A TIME

507 5%% 647 3BENTER THE 4 VALUES IN ROW 2 COLUMN 1 ONE AT A TIHE

1507 1687 1717 I1EOENTER THE 4 VALUES IN ROW 2 COLUMN B ONE AT A TIME

767 BB? 917 S7ENTER THE 4 VALUES [N ROW 3 COLUMN 1 ONE AT A TIME

1387 1117 1407 104ENTER THE 4 VALUES IN ROW 3 COLUMN 2 ONE AT A TIHE

7 &B? &07 747 S51THE VALUE OF THE F-STATISTIC FOR TESTING THAT THERE IS NO ROW
EFFECT IS 2.47974E

THE p—value FOR TESTING THAT THERE 15 NO ROW EFFECT IS5 ,1092952

THE YALUE OF THE F-~STATISTIC FOR TESTING THAT THERE IS5 NQ COLUMM EFFECT IS
&%, 63223 -

THE p-valus FOR TEBTING THAT THERE 15 MO COLUMN EFFECT IS LESS THAN .0Q0]

THE YALUE QF THE F-STATISTIC FUR TESTING THAT THERE IS MO INTERACTION EFFECT 1S
-LY-reLt 1

THE p~value FOR TESTING THAT THERE 1S WO INTERACTION EFFECT 15 .5320999
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F LH&JUJQ
*
3.1 Slakoor 55 a1 97 pilf
LW
10 PRINT"THIS PROGRAM COMFUTES THE FROBABILITY THAT A BINDMIAL{n,p) RANDDM VARIA

BLE 1S5 LESS THAN DR EQUAL TO i"

z20
30
40
S0
&0
70
8O
70

PRINT "ENTER n”
INFUT N

PRINT "ENTER p"
INFUT P

FRINT “ENTER 1"
INFUT 1
S=(1-F)"N

[F S=0 GOTO 180

100 AP/ {L-F}

1ig T=5

12¢ 1F 1=0 GOTQ IR0

130 FOR k=0 TOD I-1

140 S=SEAE{N-K]/ (k+])

IS0 TaTeS

Lé0O NEXT F

V70 GOTD 290

180 J=1I

190 1IF J:N¥F THEN J=]NT (N¥F)
200 FOR k=l TO J

T10Q Lol +LOG{N+1-k) -LOG{J+1-K)
220 NEXT K

230 Lel+JILOG(F)+{N-J)3LOGI1-F)
240 L=EXF (L)

250 Rali-P)/F

T80 F=i

20 FOR K=1 TQ J

2B0 F=FaE3(J+1-K)/{N-J+K)

250 T=T+F

300 NEXT K

310 IF J=I GOTO 3IBO

320 C=i /B

330 Fml

340 FOR K=1 70 I-J

350 F=FRCA(N+1-J-K) / (J+K)

IH0 Tw=T+F

I70 NEXT K

300 Te(T+1)EL

350 PRINT “THE FROBABILITY 18"§T

A0 END

3.2 e el b

10 PRINY "THIS PRDGRAM CDMPUTES THE PRDBABILITY THAT A POIBSON RANDOM VARIABLE
IS LESS THAN DR EQUAL 7D {i*

Z0 PRINT “ENTER THE MEAM OF THE RANDDM VARIABLE"

30 [NPUT C

40 PRINT "ENTER THE DESIRED VALUE OF 1"

S50 INFUT I

4Q S=EXF(-C)

70 1F S=0 @OTO 130



UmAQAdLJrIJJbT . Fey

BOQ Te=s

70 [F I=0 GATO 340

100 FOR K=0 TQ I-1

130 SaskCs/ikK+1)

120 T=T+S

130 NEXT K

140 GATO 340

150 J=T

160 IF J3C THEN J=INT:IC)
170 FOR K=1 TO J

180 FAC=FAC+LDG (K}

190 NEXT K

200 L=-C-FAC+JXLOG(T)

210 L=EXFP{L)

220 F=1

230 FOR K=l TD J

240 F=FR (J+1-K;/C

230 TewT+F

260 NEXT K

270 IF J=1 GOTO 33¢

280 Fmi

290 FODR k=1 TO [-J

300 F=FRC/(K+J}

J10 TuT+F

320 MEXT K

330 T={T+1) UL

240 PRINT "THE PROBABILITY THAT A FOISSON RANDOM VARIADLE WITH MEAN “ C “15 LES!
THAN OR EQUAL TO" I “IS™iT
350 END

Uk

3.4 L 4egana )

10 PRINT “THIS PROGRAM BENERATES A RANDOM SUBSET OF SIZE K FROM THE SET L,Z,...N
20 PRINT "ENTER THE VALUE OF N"

30 INPUT N

40 PRINT “ENTER THE VALUE OF K"

30 INPUT K

&0 RANDOMIZE

70 PRINT "“THE RANDOM SUBSET CONSISTS OF THE FOLLOWING" K "VALUES"
8U I=}

?0 FOR J=L TO N

100 IF RND < {K-8)7(N-J+i) THEN FRINT , 1 15=5+])

110 1=}

120 NEXT

130 END

DOk

3-5-1-A .}J’n-\il.'in‘ JLDJJ c_!_)’i Gﬁ'

10 PRINT “THIS FROGRAM COMFUTES THE PROBABILITY THAT A UNIT NORMAL RANDOM YARIAB
LE IS5 LESS THAN X"

20 PRINT “ENTER THE DESIRED VALUE OF Xx*
30 INPUT X

A0 U=ABS (X}

80 IF uU>4 GOTO 180

&0 YmU"2

70 I=u

80 FOR J=1 TO 40

20 Un—URYE (28J-13 /(28] {28J+1))

100 ImI+lb

110 NEXT

120 I=1/8QR{233.14137)

130 1F %40 BOTO 1&0

140 FRINT “THE PROBABILITY 15".5+1

150 GOTO 220

160 PRINT "THE PROBABILITY IS".35-i

170 BOTO 220



.Y eaal o

180 IF X<0 GOTO 210

190 PRINT “THE PROBABILITY IS QREATER THAN" [-10"—4
00 0QTD 220

210 PRINT "THE PROBABILITY IS LESS THAN" 10" -3

270 END

3-5-1-B 3yt Jloyi qujof @b (peian

10 PRINT "FOR A GIVEN INPUT a, 0O<a<.3, THIS PROGRAM COHPUTES THE VALUE z SUCH
THAT THE PROBABILITY THAT A UNIT NORMAL EXCEEDS z IS EQUAL TD a"
20 PRINT "ENTER THE DESIRED VALUE OF a"

30 INPUT A

40 T=SQR(-24LOGIA) ¥

30 C=2.313317

&0 D=,B02833

70 E=.010328

80 F=i.432788

R0 Gm, 187267

100 Hw, 001308

110 ImT—(C+DITHERT L) A C1+FET+ANTA2+HAT 3}

120 PRINT “THE VALUE 15" 2

130 END

3-8-1-A P &IY Qb

10 FRINT "THIS FROGRAM COMFUTES THE FROEBABILITY THAT A CHI-SQUARE RANDOM VARIABL
E WITH N DEGREES OF FREEDOM IS LESE THAN X"
20 PRINT "ENTER THE DEGREE OF FREEDOM PARAMETER™
30 INFUT N
340 8=(N-1)/2
50 FRINT “ENTER THE DESIRED VALUE OF X"
&0 INPUT X
70 M=Xs2
BO D=X/s2-N/2+1/3
F0 D=D-,04/N
100 IF N=1 GDTOD 140
110 IF S=M G0TO 1806
20 H=S5/MN
130 X=(1-HRH+2EHELOGIH) ) / LI~H) 2
Laa X=DeSAQR{LL+X) /M)
150 GOTD 150
160 X=D1S0R(Z/M)
170 GOTO 190
1Q0) A=0/SDR M)
120 U=ABS(X)
200 IF Ur4 GOTO Il
210 Y=U~2
220 1=y
230 FOR J=1 TO 4¢
240 U=-UxYR 123J-1) /(268 (UEI+1))
250 1=I+U
260 NEXT
270 J=]/5QR(ZIZ. L4157)
Z8u IF X-0 BOTO Tl
290 PRINT "THE FROBABILITY L[S*.3+]
100 GOTo I70
10 FRINT "THE FPROBARILITY I1S".3-]
I20 GATO Z7a
330 IF X<0 GATD &0
340 PRINT "THE PROBABILITY 15 GREATER THAN" L—10"-4
3150 GO0TO 370
340 PRINT “THE PROBABILITY IS5 LES5 THAN" 1G~-3
X774 END
O



b Sl 3 k] Fa¥

3-8-1-B 9985 M ke il

10 FRINT "FOR A GIVEN 1INPUT a, 0ca<.%, THIS PRDGRAM COMPUTES THE VALUE
chisqta,nt SUCH THAT THE PROBABIL1ITY THAT A CH1 SOQUARE RAMDOM VARIABLE WITH n
DEGREES OF FREEDOM EXCEEDS chisqfa,n) IS EQUAL TO a*
20 FRINT “"ENTER THE DEGREE OF FREEDOM PARAMETER n*
30 INFUT N

40 PRINT “"ENTER THE DESIRED VALUE OF a"
S0 INFUT A

&) T=SQR(-ZILOG(A))

740 C=2,.5153517

8O D=, BI2BS3

0 E=.010728

100 Fe=1,432788

LD B=, 189267

120 H=, 001308

TIXO0 X=2T-(C+DATHEST 2} / (4 +F T +GRT2+HRT T
140 WoNe (XRSQR 2/ (FUNII4L-2/(RENI "D
180 E=|

160 FHeNy 2

L70 1F L=INT{IX} GOTO 232

180 FOR [=1 TO K-1/2

170 BoER{k-1)

FU0 NEXT

210 p=BYSDR (3.14159)

220 5ATO 260

230 FDR I=1 TO K-}

240 DmBe1l

230 NEXT

THU M=y 2

270 S=iN-1) /2

Z8C D=M-N/2+1/3

290 D=D-,U4/N

JO0 IF Nw) GOTG 340

I10 1F S=M GOTO 3IBU

320 H=S/H

330 X= () -HEH+2FHELOGIHY )/ (L-H) 2

340 X=DESER{ (LX) /MY

a50 GOTO 350

Te) XwDESOR(2Z/M)

370 GOTO 390

IB0 X=D/SQRR(M)

SFu U=ARS (X}

400 1F U-4 GOTOD 530

410 y=i 2

420 =y

470 FOR J=1 TO 4Q

440 Um-Ueye (Ted=()/ (20JT(20T+31)

450 I=l+u

4&0 NEXT

470 1=1;50R{28X.1415%)

480 1F X0 GOTD Si¢

470 E=.5+1

=00 50T0D 570

510 E=,5-1

32¢ GOTO 370

SIG IF X400 GOTO 340

540 Em, 7997

550 GOTO 370

S5&0 E=, Q001

570 E=1-A-E

580 B=2™{(-N/2) eB - LeEXP{-W/2)EW" (N/2-1}
590 WeW+E/D

&00 PRINT "THE VALUE IS" W

510 END
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10 FRINT "THIE PROGRAM COMPUTES THE PROBABILITY THAT A t-RANDOM VARIABLE WITH N

DEGREEE OF FREEDDM 18 LESB THAN X"

20 PRINT “ENTER THE DEGREES OF FREEDOM"
20 INPUT N

40 PRINT "ENTER THE VALUE OF X*

30 INPUT X

G0 A=N-2/34+1/ 102N

70 P=LDG(1+X"2/N}/ {N-3/8)

BO IF x>0 THEN X=AKBEQR(8) ELSE X=-AKSOR(B)
70 U=ABS (X}

100 IF U>4 GOTAQ 23¢

110 Y=g~2

120 I=y

L30 FOR J=1 TD 40

140 Um-lJayYR (2853-1) /7 (26J8(280+]1))

150 I=1+U

160 NEXT

170 I=]/SQR (283, 14159

180 IF U>»x GATOD 210

190 PRINT “THE PROBABILITY IB".3+l

200 6OTO 270

210 PRINT *THE PROBABILITY I§“.3-1

220 GOTO 270

230 IF x<0 GOTO 280

240 PRINT “THE PROBABILITY 1S GREATER THAN" 1-10"-4§
230 GOTO 270

260 PRINT “THE PROBABILITY 15 LESS THAN" 10°-4
270 END

3-8-2-B Taniy @b rasae

10 PRINT “FOR A GIVEN INFPUT &, O<a<¢.3, THIS PROGRAM COMPUTEE THE VALUE ti{a,n)
SUCH THAT THE PROBABILITY THAT A t—RANDOHM VARIABLE WITH n DEGREES OF FREEDOH

EXCEEDS td{(a,n) IS EQUAL TO a"

20 PRINT “ENTER THE DEGREES OF FREEDOM PARAMETER n"
30 INPUT N

40 PRINT "“ENTER THE DESIRED VALUE OF a"
3¢ INFUT A

40 T=5QR(-24LOG{AY)

70 C=2.313317

80 D=.H802853

0 E=, 010328

100 F=j,432786

110 G=.18%247

120 H=.001308

130 X=T~(C+DAT+ENT " 2) /{ L+FAT+GAT2+HAT~3)

140 WX+ (X+X 3}/ (4BN) + (SRR 3+1480 3438X) 7 {(FQEUNT2) & (ZNN T+ 17X " T+174X"3-15¥X)

F(IBARNTD)
130 FRINT “THE W“ALUE 15" W
140 END

3-8-3-A F iy ol

10 PRINT “TH1S PROGRAM COMPUTES THE PROUBABILITY THAT AN F RANDDM VARIABLE WITH

DEDREES OF FREEDOM N AND M IS5 LESS THAN X*
20 PRINT “ENTER THE F1RST DEGREE DF FREEDOM PARAMETER"
30 INPUT N

40 PRINT "ENTER THE SECOND DEGREE DF FREEDOM PARAHETER"
50 INPLT M

80 PRINT “ENTER THE DESIRED VALUE OF X*

70 INPUT X
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a0
0
[Nele]
110
120
130
140
130
160
170
180
190
200
210
220
230
240
230
260
z70
280
290
300
310
320
30
T30
350

4-3

S={(H-13}/2
T=(N-13/2

Ko (N+H) /2-1

FRM/ (NBX+M)

D=y-P

DS+t /- (K+} /3] 8P+ 020 (Q/ (B+,.3)—F/(T+ 31+ (@, 3}/ (K+]1})
A=S/ (KRF)

BT/ {k2d)

IF A=0 THEM C=1 ELSE C=(1-ARA+ZIASLOB(A)) /{1-A)"2
IF B=0 THEN E=] ELSE E={(1-B8B+2¢PsL0OG(D)>/{]1-B)"2
XmDESQRR( (1+QACHPEE) / L IK+1/6) AP KD

U=ABS X3

IF U>a GOTO 31C

Ya~2

T=U

FOR J=1 TO 30

U=—URYE(Z20J-1}/ (28I (2RI+]1))

I=]+u

NEXT

I=1/30R(213.15813%)

IF X<0 THEN ZI=_3-] ELSE Im,5+I[

PRINT "THE PROBABILITY I6";Z

BOTO I30

IF X<0 BATOD 340

PRINT *“THE PRBBABILITY IS GREATER THEMN .99%9%"
BOTO 330

PRINT “THE PROBABILITY IS LESE THAN .0001*

END

ﬁ’aijklnhjbﬂﬁ't“,JkJ',i‘n‘ﬁhﬂ

LIsT

10 FRINT “THIS PROGRAM COMFUTES THE SAMPLE HEAN, SAMFLE VARIANCE, AND SAMFLE STA
NDARD DEVIATION OF A DATA SET"

20 PRINT "ENTER THE SAMPLE S51ZE"

0

INFUT N

40 PRINT “"ENTER THE DATA VALUES ONE AT A TIME"

30

INFUT M

&0 FOR 3=1 TD N-1

7 INFUT X

80 A=H

FO M =M+ (X-M)/S{I+L)

100 § = (|-}t /J)14S + (J+1)x(M-A}"2

110 NEXT ]

120 PRINT "SAMFLE MEAN IS":M

{270 FRINT "SAMFLE VARIANCE 15";:;S-

14¢ PRINT "SAMFLE STaNDARD DEVIATION I5";SQAK (S

LS00 END

k.

5-3-1 ol pglas il 518 (B9 Jlo yi pilan 51y lusle! Aol

16 FRINT "THIS PROGRAH COMFUTES A 100(1-a)¥% CONFIDENCE INTERVAL FOR THE MEAM OF

A NORMAL FOFULATION WHEN THE YARIANCE TS5 UNKNDWN"

20 PRINT "ENTER THE SAMPLE SIZE"

S0 INFUT N

40 FRINT "ENTER THE DATA VALUES ONE AT A TIME*
S50 INFUT M

&0 FOR J=1 TO N-t

7O INFUT X

80 A=H

Q0 MaM+ (F-M)/{d+1)

L0
110
120

S={l-1/J}%5+(J+1) ¥ (M-A) "2
NEXT J
FRINT "ENTER THE VALUE OF a"

Pel
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130G INFUT A

140 FRINT IS A TWO-SIDED INTERVAL DESIREDT ENTER 1 [F THE ANSWER IS YES AND 0
IF NO"

150 INFUT 1

160 IF [=0 GOTO 220

170 DwA/s2

180 LwN-1

190 GOSLE 250

200 PRINT “"THE"10Q® (1-A1"% CUNFIDENCE INTERVAL FDR THE MEAN 15

("M-TeSOR (5} /SOR(N) ", "H+ T#SRR{5) /SO0RINI ") "

210 GOTA 14

220 Bep

230 L=N-1 '

<41y GOSUBE 50

LS50 PRINT “I5 THE ONE-SIDED CONFIDENCE INTERVAL TOD DE UFFER Dkt LOWER™ ENTER |
FOR UFFER AND C FOR LOUWER"

260 INPUT ).

27¢ 1F Kw=Q GATO ZO¢

28¢ PRINT "THE®" 100x{1-A)"L UFFER UONFIDENCE INTERVAL FOR THE MEAN 15
("M-TASRR (S} /SERI{N) ", INFINITY) "

290 GOTO Z1d4

200 PRINT "THE" 100¥{1-A)"L LUWER LCONFIDENCE INTERVAL FUR THE MEAN 15
(=INFINITY, "M+TA5RR (5} /SRR (N) "> "

iU PRINT "15 ANOTHER CONFIDENCE INTERVAL DESIREDT IF YES ENTER 1.
LF NO ENTER 0. "

120 INFPUT Y

IS0 1F ¥Y=1 GOTOD 1zZ0

Z4u GATO 450

250 W=SOR(-23LOG(E))

IO C=2.313817

370 p=,B0283%

380 E=. 010228

I9Q F=1.432788

400 Gw. LEFTLET

410 Ha,00)IoB

Q20 Iwb— (CYDUWFERW 2} / (L ¥F EW+GIW " 2+HIW"T) -

430 TuZ+(I+Z73) /(AL + (SRI S+ 142I~3+302) /{FLEL 21 +{3RI"7+1902~ 5+ 172 2~3- 1 54T} / (38

axL~3)

440 RETURN

430 END

Ok

5-3-2-A patn Slguils o b Jloy pailio 93 Sl 81y Gl dolh

10 PRINT "THIS PROGRAM COMPUTES A 100(1-a)% CONFIDENCE INTERVAL FOR THE
DIFFERENCE OF MEANS IN TWD NORMAL PDPULATIONS HAVING KNOWN VARIANCES"
20 FOR I=1 TO 2

30 PRINT "ENTER THE S1IE OF SAHPLE" I

40 INPUT NIi1)

30 PRINT “ENTER THE SAMPLE" 1 “DATA VALUES DNE AT A TIME*

&0 FOR Jw=)] TO NMiID

70 INPUT jX

BO VIllavil)+X

0 NEXT

100 PRINT "ENTER THE POPULATION VARIANCE OF BAMPLE" 1

110 INPUT C(D)

120 NEXT

130 WeSERICLL)/NCLI+CL2) /N(2))

140 UsV{1)/N(1}-V(2)/N(2)

150 PRINT “ENTER THE VALUE OF a®

160 INPUT A

170 PRINT 15 A TWO-BIDED INTERVAL DESIRED? ENTER 1 IF THE ANSWER [& YEB AND Q
IF NO“

180 1INPUT |

190 IF I=0 BOTQ 240

200 Be=A/2

210 BOSUB 340

220 PRINT "THE"100841-A)"X CONFIDENCE INVERVAL IS (“U-IsW","U+ZEW")"
230 60TG 320

240 B=A

250 BOSUB 3b0
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260 PRINT "1S5 THE ONE-SIDED CONFIDENCE INTERVAL TO BE UPPER OR LOWER? ENTER 1
FOR UPPER AND O FOR LOWER"

270 INPUT K

280 1F Kw0 GOTO 310

250 PRINT "THE" 1008{(1-A)"% UPPER CONFIDENCE INTERVAL IS ("U-Z8W",INFINITY)"
JIo¢ GOTO 320

210 PRINT "THE" 1003 (1-A)"*% LOWER CONFIDENCE INTERVAL IS5 (—INFINITY,“U+ZeW"“}"
320 PRINT "IS ANOTHER CONFIDENCE INTERVAL DESIRED? 1F YEG ENTER 1. 1F ND
ENTER 0.*

330 INPUT ¥

340 IF ¥=1 GOTO 1350

350 GOTO 49¢

3460 T=SAR{-2ILOO(B})

170 C=2.313317

I80 D=.B02833

I90 E=.01032B

400 F=1,432788

41Q bB=.1B?24%9

420 H=.00130B

430 I=T—(C4+DST+EST 2}/ (14FRT+GET24HIT~3)

440 RETURN

4350 END

5-3-2-B A Jaeone Slguilisla b Jloji gefilun 93 Sl (g1 Olisabe! dold

1g PRINT "THIS PRDGRAM COMPUTES A 100(1-a)% CONFIDENCE INTERVAL FOR THE DIFFEREN
CE DF MEANS IN TWD NDRMAL POPULATIDNE HAVING UNKNOWN BUT EQUAL VARIANCES™

20 K=K+1

20 PRINT "ENTER THE SIIE OF SAMPLE NUMBER" ¥

40 INPUT NI(K)

30 PRINT “ENTER THE SAMPLE"K"DATA VALUES ONE AT A TIME®

&0 INPUT M

70 FOR J=1 TO N(K)-1

BO INPUT X

F0 A=M

100 MuM+ (X=1}/ (J+1)

110 S={1-1/2)2S+{J+}) x{M-A) "2

120 NEXT J

130 M{K)=H

140 Si{K)=5

150 1F K=i BOTOD 20

160 USSOR((I/NI1I)+1/N4) IR (NI -LIBB L)+ IN{(2)=1) RBL2) )/ (NCL)+N(2) 23]

170 L=N({1)+#N(2) -2

1BO PRINT “ENTER THE VALUE OF a"

180 INPUT A

200 PRINT 15 A TWO-S5IDED INTERYAL DESIRED? ENTER | IF THE ANSWER IS YEP AND O 1
F NO™

210 INPUT I

220 IF [=0 GOTO 270

230 BeA/2

240 @OsUB 370

230 PRINT "THE"100%3(1-A}"% CONFIDENCE INTERVAL IS ("M{1)~M{2)-TRU", "M{1)-MI2}+T
| LU

260 GDTO 380

270 BwA

280 GDSUB I%0

290 PRINT "18 THE DNE-SIDED CONFIDENCE INTERVAL TO BE UPPER OR LOWER? ENTER L FO
R UPPER AND O FOR LOWER"

300 INPUT K

310 IF K=0O BOTD 340

320 PRINT "THE" 100x(1-A}"% UPPER CONFIDENCE INTERVAL 1S ("M{L}-M{2)~-TaU*, INFIN
ITel

330 BOTOD 350

340 PRINT "THE™ 100%(1-A)~% LOWER CONFIDENCE INTERVAL IS (~INFINITY,"M(1)-MI{2)+
T}

350 PRINT "15 ANOTHER COMFIDENCE INTERVAL DESIREDY IF YES ENTER 1. IF NO ENTER O
3I60 INPUT Y

370 IF ¥=1 GOTO 160

T80 GOTO a0

390 W=SQR{-28L0G (D))
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¥4
400 Cw2,.3153517

410 D=.8026833

420 E=.010328

430 F=].432788

440 G=, 1BF24T
20 H=, 001308

[440 I=W=(C+DAN+EIN"2) / (1 +F EW+BENT+HIN"T)

470 Tol+(I+743)/ (ARLI+ (01 T+ 1481 3+38L) / (FOAL 2} +{I0I" 7+ | FEL~T+1 781 ~3~1327) /(3B
4L~37

450 RETURN

490 END

6-3-2 Ladousy ) Slyp Mo

10 PRINT “THIS PROGRAM COMPUTEE THE p-value WHEN TESTING THAT A NORMAL POPLLATIO
N WHOSE VARIANCE IB UNKNOWN MHAB MEAN EQUAL TO HU-ZEROD."

20 PRINT "ENTER THE VALUE OF HMU-IERO”

30 INPUT MU

40 PRINT “ENTER THE SAMPLE SIIE"

30 INFUT N

&0 PRINT "ENTER THE DATA VALUEB DOWE AT A TIME"

70 INFUT; M

BC FOR J=i TO N-1

90 IMPUT; D

100 A=M

110 RaM+ DM}/ 1J+1)

120 Su(1-1/J)e8+(2+1)5{M-A)"2

130 NEXT 2

140 X=SDR{N) ¢ {M-MU} /BOR (5}

130 PRINT "THE VALUE OF THE t-STATISTIC 18"X

1460 N=N=)

170 ArN-2/3+1/71{103N)

180 P=LOBG{1+X“2/N}/ (N-3/8&)

190 IF %30 THEN X=ARBOR (P} ELBE X=-AXBGR{D)

200 U=ABS LX)

210 1F U>4 BOTD 430

220 Y= "2

230 1=u

240 FOR J=1 TO 40

230 Um—URYR{233=-1) 712000 (22341} )

250 Iml+l

270 NEXT

200 [=1/BUR(213.1415%)

290 PRINT “139 THE ALTERNATIVE HYPOTHEEIS TWO-BIDED? ENTER i 1F YES AND 0 IF NO"
300 INPUT TWO

310 IF TWD =0 BOTO 340

320 PRINT “THE p-value 18" 1-2kl

330 GOTO 370

340 PRINT “158 THE ALTERNATIVE THAT THE MEAN EXCEEDS MU-IEROC DR THAT IT 1B LEBSB?
ENTER 1 IN THE FORMER CASE AND O [N THE LATTER®

330 TNRPUT AL

340 IF AL=0 BOTO 400

370 IF x<¢ BOTO 410

380 PRINT “THE p-valus 15% .3-1

390 BOTO 370

400 LIF Xx<0 BOTO 360

450 PRINT "THE p-valua IS" .3+¢I

420 GOTO 370

430 PRINT "19 THE ALTERNATIVE HYPOTHESIE TWO-BIDED? ENTER | IF YEB AND O IF NO"
440 INPUT A

4%0 IF A=0 GOTOD 480

440 PRINT "THE p-valus I8 LEBS THAN" ,0001

470 BOTO 370

480 PRINT =18 THE ALTERNATIVE THAT THE MEAN EXCEEDS MU-IERC OR THAT IT 18 LESB?
ENTER 1 IN THE FORMER CABE AND O IN THE LATTER®

4530 INFUT B

300 IF P=0 S0TO 330

310 JF X<0 8QOTD 330

320 GOTO 440

330 PRINT "THE p-value 18 GREATER THAN " 1-10"-4

340 BOTO 37¢

330

IF X<0 GOTO 440
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340 @OTA 330
370 END

6-4-1 Pateo Sleml 19 ¢ Jloj nfluo 93 8 2 ga3T 85k T

10 PRINT "TH1S PROGRAM COMPUTES THE VALUE OF THE TEST STATISTTC IN TESTING THAT
TwWO NORMAL MEANMS ARE EDUAL WHEN THE VARIAMCES ARE KHOWH"

20 PRINT "ENTER THE SAMFLE S1ZES®

30 INFUT N,M

40 PRINT "ENTER THE SAHFPLE YARIANCES"

50 INFUT C1,E2

&0 PRINT "ENTER THE FIRST SAMFLE DNE AT A TIME"

70 FOR I=1 TO N

BO INPUT X

P0 SXe5X+X

100 NEXT

110 PRINT "ENTER THE SECOND SAMPLE ONE AT A TIME®

120 FOR 1= TO M

130 INFUT Y

140 SY=SY+Y

£SO NEAT

140 PRINT "THE VALUE OF THE TEST STATISTIC [S", (SX/N=-SY/M}/SAR(CI/N+C2/M)
L7¢ END

ok

6-4-2 Ggd 93 Syl 0 g0)T HoP Sl

LG PRINT “THIS PROBRAM COMPUTES THE p-valus WHEN TESTING THAT TWO MORMAL POPULAT
IONS HAVING EQUAL BUT UNKNDWN VARIANCES HAVE A COMMOM MEAN®
20 FOR J=1 TO 2

20 PRINT "ENTER THE GI1IE OF SAMPLE" 2

40 INFUT N{J)

S0 PRINT "ENTER SAMPLE" J "ONE AT A TIME"

&0 INPUT M)

70 FOR [w] TO N(J)=1

80 IMPUT X

F0 A=M(J)

100 M{d)=M{J)+{X-M(J))/(]+]l)

110 S(Ji={1~1/100S1ITr+ {1+ BEM{J)~AI "2

120 NEXT I

130 NEXT J

180 Ru(N{J)-118S5(1)+{N(2}-1)8612)

150 ReRELL/NCII+1I/NI2) )/ (NCI) +NI2) -2

1460 X={M({1)-M{2)) /SER IR}

170 PRINT “THE VALUE OF THE t-BTATISTIC IS"X

1680 NmN{1)+N{(2) =2

190 AmN-2/3+1/ {103N)

200 PuLDB{1+X"2/N)/ {N-S/b)

210 IF X>0 THEN X=AREOR(P) ELSE X=-ARSOR{(B)

220 U=ABGIX}

230 IF U>a GOTD 430

240 Y=u~2

250 I=u

240 FOR J=1 TO 40

270 Us=UsYr{20)-1)/ (28J5420]+1})

280 I=l+U

290 NEXT

300 I=1/SQR{2%1.1419%)

X10 PRINT “1S THE ALTERNATIVE HYPDTHESIS TWO-SIDED? ENTER 1| IF YES AND O 1F NO*
320 INPUT THWO

330 IF TWQ =0 GOTD 340

340 PRINT “THE p-valua IS" 1-2%1]

350 BOTO 5790

40 PRINT 15 THE ALTERMATIVE THAT THE MEAN OF SAMPLE ONE EXCEEDS THE HMEAN OF GA
MPLE TWO OR THAT IT I6 LESE? ENTER 1 IN THE FORMER CASE AND O IN THE LATTER"
370 INPUT AL

380 IF AL=0 GO0TO 420

IF0 IF x<0 GOTO 430
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400 PRINT "THE p-valus IS5" .5-1
4190 6O0TO 3%¢
420 IF %<0 GOTD 400
430 FRINT “THE p-value 15" .9+
440 GOTO 390
450 PRINT *IS THE ALTERNATIVE RYPDTHESIS TWO-SIDED? ENTER 1 IF YES AND O IF NO“
460 INWPUT A “
470 IF A=Q GOTO 300
480 PRINT “"THE p-valus 15 LESS THAN" (0001
490 GOTD 390
500 PRINT “15 THE ALTERNATIVE THAT THE MEAN OF SAMPLE OWE EXCEEDS THE MEAN DF BA
MFLE TWJ OR THAT 1T 15 LESS™ ENMTER | IN THE FORMER CASE AMD O IN THE LATTER™
310 INPUT B
520 1F B=0 GDTO 570
530 IF X<Q GOTO 330
T40 GATO 480
530 PRINT "THE p-value 15 GREATER THAN " 1-10"-4
S&0 GOTO 90
570 ]IF %<0 GDTO 480
5o GAOTO S50
590 END
'y . T H
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1O PRINT “THIS PROGRAM COMPUTES THE p-value FOR THE TEST DATA 1IN THE FISHER-IRWI
N TEST"
20 PRINT "ENTER THE S1IE OF THE FIRST SAMPLE"

30

0

INFUT N1
40 PRINT "ENTER THE SIZE OF THE SECOND SAMFLE"
INPUT N2
&0 PRINT "ENTER THE TOTAL NUMBER OF FAILURES™

7o INPUT K
B0 PRINT “ENTER THE NUMBER OF FAILURES 1M THE FJRGST SAMPLE"
0 INPUT X1

100
110
120
130
140
i50
160
170
180
190
00
L0
<20
230
240
250
235
260
I00
3140
320
330
340
30
35X
354
339
370
put: [o]
390
400
410
420

Pmi

FOR J=0 TOD X1-1
PePBiN1-3)/ (N1+N2-J)
NEXT J

FOR J=Q TC K-X1-1i

PwPg (N2-J}/ (Nl +N2-X)—-J)
MEXT J

UsNL-X1

1IF K{N1 THEMN U=h-X1
D=X]

IF K>NZ THEN DwXl~K+N2
IF u<D GOTO 300

Fel

FOR J=1 TO D
Faf${ii+1-J) LINZ-K+X1+1-0}/ CIHLI=X140} 8 {K=X1+0))
TwT+F

NEXT J

GOTO 350

Ful

FOR J=i TO U
FuFB{N1+1-X1~J) B {K*1-X1-J1 /L (X1 +D) B{NZ-K+X1+3))
TaT+F

NEXT J

oL}

FOR J=1 TO X!
CuCa{k+1-J)/ (X +)-0}
NEXT J

Vie{T+1)EP3C
Visi=-T8PS$C

Yuih

IF V>VZ THEN V=V2
PRINT “THE p—valus I6“2WV
END
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LIST
10 PRINT “THIS PROGRAM COMPUTES THE LEAST SQUARES ESTIMATORS AND RELATED STATIS
1CS IN SIMPLE LINEAR REGRESSION MODELS"

20 PRINT "ENTER THE NUMBER OF DATA PAIRS n*

30 INPUT N

40 PRINT "ENTER THE n SUCCESSIVE PAIRS x,Y ONE PAIR AT A TIME"
S0 FOR I=l TO N

60 INPUT X, ¥

70 TXY=TXY+XSY

80 TEX=TXX+XRX

0 TYYmTYY+YRY

100 BEX=Mx+X

110 HY=HY+Y

120 NEXT

130 SKYaTXY-MESMY/N

140 SxXaTXX-MXRMX/N

130 SYYaTYY-MYRMY/N

160 B=GXY/5XX

170 A= (HY-BEMX] /N

180 S55Rm (SYXESYY-SXYRSXY) /SXX

190 PRINT "THE LEAST SOUARES ESTIMATORS ARE AS FOLLOWS®

200 PRINT "Aa = " A

210 PRINT "B = " @

220 PRINT “THE ESTIMATED REGRESEION LINE IS Y = "A® + “B» xv
230 PRINT “DD YDU WAN1 OTHER COMFUTED VALUEST ENTER 1 IF YES AND ¢ IF ND."
240 INPUT 2

230 IF I=0 GOTO 320

240 PRINT “"Si{x,¥Y} =" SXY

270 PRINT “Six,x} =" 5XX

280 FRINT "S{Y,Y) =" SYY

29¢ PRINT "SSR =" S5R

200 PRINT "THE AVERAGE = VALUE 15" MX/N

310 FRINT “THE SUM OF THE SOUARES OF THE x VALUES 18" TXX

I20 END

7-10 N

LIST

10 PRINT "THIS PROGRAM COMFPUTES THE LEAST SOUARES ESTIMATES OF THE COEFFICIENTS
AND THE SUM OF SODUARES OF THE RESIDUALS IN MULTIPLE LINEAR REGREBSSION"

20 PRINT “IT BEGINS BY COHFUTING THE INVERSE OF THE X-TRANSPOSESX MATRLIX"
30 FRINT “ENTER THE NUMBER OF ROWS OF THE X-MATRIX"
40 INPUT N

50 FRINT "ENTER THE NUMBER OF COLUMNS OF THE X—MATRIX®
&0 INPUT P

70 DIM A(N,P}

80 FOR I={ TO N

%0 FRINT "ENTER ROW" 1 "ONE AT A TIME"

100 FOR J=1 TO P-|

110 INPUT :A([.J)

120 NEXT J

130 INPUT ACI,P)

140 NEXT 1

150 DIM X {P,2%P)

140 FOR I=1 TO P

170 FOR J=i TQ 1

180 FOR K=l TO N

190 X (1,1 =X (I, J}+A(K, I8 ALK, D)

200 NEXT K

210 NEXT

220 NEXT

230 FOR Iw=l TQ P

240 FOR J=1 TD P

250 X(1,d1=X(J,1)

260 NEXT

270 NEXT

280 FQR K=1 TO F

290 XiK,P+K) =]
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300
30
320
330
a0
350
350
370
3aq
370
4Q0
410
420
430
440
450
440
470
480
490
500
310
520
330
340
330
340
370
S80
390
&00
&10
420
&30
64Q
&30
[-1-1e
a7¢
[1:y
&30
To0
710
70
730
740
730
740
7
780
750
a0d
aLa
820
- R{¥]
B840
830
Bal
870
£ ]= 4
B8va
FO0
910
20
30
740
950
940
770
Ok

NEXT K

FOR K=l TO P

IF ¥1{K,K)=0 GOTO 5L0
Col /ALK, K}

FOR J=] TO 2WF

XK, J) =X {K,d)8C

MEXT J

FOR I=1 TO K-1

pmk (1, K)

FOR J=1 TGO 28P

X1, =X (0, J)-DAX K, )
NEXT J

NEXT 1

FOR Lek+i TO P
D=X(I,K}

FOR J=) TO 28F

XL, ) =X C0,d)=DEX{K,d)
NEXT J

NEXT I

NEXT ¥

GO0TO 400

FOR I=kei TO F

IF X{I,K)=0 GOTD 570
FOR J=1 TO 28F

XK, JImX (K, b X0, d)
NEXT J

007D 340

NEXT I

PRINT "THE INVERSE DDES NOT EXIST"
GOTO F00

PRINT “THE INVERSE MATRIX IS AS FDLLOWS"
FCR 1=1 TO P

FOR J=1 TQ P-1

PRINT X(1,P4+J1

NEXT J
PRINT X (I, 28F}

FRINT

NEXT I

PRINT "ENTER THE RESPONSE VALUES ONE AT A TIME"
DIM YIN)

FOR l=1 TO N

INPUT Y (1)

NEXT

DIM XTY(P)

FOR I=1 TO P

FOR k=i TO N
XKTY(LymXTY (L) +A K, 1) 6Y KD
NEXT

NEXT

DLH EiP)

FOR 1=Q TO P-1i

FOR J=i TO P
E{I)=BlI)+X (1l ,P+J)RXTY (J)
NEXT

NEXT

PRINT "THE ESTIMATES OF THE REGRESS1ON CDEFFICIENTS ARE AS FOLLOWS"
PRINT

FDR 1=0 TOD P-1

FRINT, "B("[")="HI(I)

NEXT

FOR I=1 TO N
YTYRYTY+(Yi{1l))"2

NEXT

FOR 1=0 TO P-i
BYXTY=ETXTY+B{L)EXTY ([+1)
NEXT

PRINT "THE SUM OF SQUARES OF THE RESIDUALS IS S3({(R) «" YTY-BTATY
END

ol o
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8-2

10 PRINT “THIS PROGRAM COMPUTES THE VALUE OF THE F-STATISTIC AND ITH p-value

A ONE WAY ANOVA"

oy il g 6T Jop ol

20 PRINT “ENTER THE MUMBER DF SAMPLES"

IO INFUT H

40 PRINT "ENTER THE SIIE OF THE SAMFLES™

S¢ INPUT N
&0 DIM MM
70 FOR I=L TO K

B0 PRINT "ENTER SAMPLE"

70 INFUT A

100 FOR Jat TO N-1
110 INPUT X

120 B=A

130 ArA+ {X-A) 7 (J+1}

1 “ONE AT A TIME"

140 S={l-1/1)%9+(J+1}3(A-R)"2

150 NEXT J
140 S9e85+5
170 Mil)=h
180 NEXT 1
190 DEMNmSS/M

200 PRINT “SSe/ (FME{N-1))=")DEN

210 T=r(1}
220 FOR K=1 TO n-1
230 AT

ZA0 TaT+(MIK+1)-T)/(K+}}
250 Yedll-)/K)IV+{EK+L) R {T-A) "2

2460 NEXT K
270 NUM=VEN

280 PRINT "SSh/{M=1)=" N

I90 PRINT “"THE VALUE OF THE F-STATISTIC 15"jNUM/DEN

300 Y=N

J10 N=M-1

320 hH=Mii¥Y-1;
330 X=NUM/DEN
Y40 SwiM-1)/2
50 Twi(N-1)/2
360 K= (H+M) /2-1
370 PrM/ (NIX+H)
JB0 Gwl-P

3P0 DES+l /G- (K+1/S)EP+ 020 (Q/ {54 . S)I-P/(T+. 3+ (0-.3/ (K+1)}

400 A=S/IKIF)
410 B=T/ (KeQ}

420 ]F A=0 THEN C~1 ELSE C=(1-ARA+ZIAILOG LAY /{1-A1"2
430 1F B=0 THEN E=i ELSE E=(1-BAB+23B8L0D0G(BI) /1i-B1 "2

A4 X=DISOR{ (1 +0O0C+PUE)} / LiIK+I /8 0PEQ) )

A5 U=ABS (X))

440 IF U>a GOTQ 370
470 ¥ =U~Z

480 1=}

430 FOR J=1 TO A0

JOO U=—UsyE(20J=11/ (2002 (20.]+1))

310 I=I+U
520 NEXT

330 I=[/8QR{2e3. 14155}
340 IF X<O THEN Is S+]
350 PRINT "THE p—value

540 GOTD &10
370 JF X<O GQOTD &00

S80 PRINT “THE p-value

90 GOTA &10

600 PRINT "THE p-value

&10 END

R-4

LIST
10 PRINT "THIS PROGRAM COHPUTES THE VALUES OF THE F-STATISTICS AND THEL.-

ELSE I=.35-1)
I5*)1

18 LESE THAN . 0001™

15 BREATER THAN . 9999

Jlito b 4 bogd il fy 30T y3p p olia

TED p-=values [N A TWD WAY ANOVA"

20 PRINT “ENTER THE

NURBER OF ROWS™

FAF

IN

CIa



Fid

30
40
50
&0
T
89

INFUT H

PRINT “ENTER THE NUMBER OF COLUMNS"

INFUT N
DIM X(M,N}
DIM RiM)
DIM Ci¢N)

90 FOR [=] TO ™

100
110
120
130
140
130
150
170

180

190
200
210
220
230
240
250
260
270
280
290
200
10
120
330
I60
370
380
laz
IR0
CT
400
410
420
430
440
450
440
470
480
490
500
510
520
ST0
S40
oS80
S&60
370
1210
390
&00
510
620
&30
&40
&50
a&0
&70
[eli}
&80
&50

FRINT "ENTER RDW"
FOR J=1 TO N

INFUT X61,J)
ROIJ=R{TY+X(L,J0}
CiI=Cedy+x 1L, 2
NEXT 1

B=E+R{1)

NEXT I

O=G/ INIM)

FOR 1=1 TD M
ROI)=RCI) /N
SSReSSRY (R{I)-G)* 2
NEXT 1

FOR J=1 TO N
CiJI=C(J) /M
SEC=S5C+ (C(IJ -G 2
NEXT 2

FOR 1=l TD M

FOR J=i TO N

1

“ONE AT A TIME"

gSEwSSE+{X (I, J})-R(I)-C(J)+G)" 2

NEXT J
NEXT I

F(l}mNEi{N-1) ¥SSR/S5SE
F(2)mMEiM-1) ¥S5C/SSE

Nil)=sM-]
N{Z)=mN-1
FOR H={ TD 2

IF H=1 THEN A$="ROW" ELSE A%="COLUMN"
PRINT "THE VALUE QF THE F-STATISTIC FOR TESTING THAT THERE 1E NO " A8 " EFFE

I5":F (H)

N=N (H)
H=NLI} 0 N{Z)
XmF (H)
Swm(M-1)/2
Tm(N-13/2
KmiN+M} #2-1
PuH/ (NTX+M)
Qm1-p

hﬂaurg

DeS+] /6= (k+1/3) SP+. Q23 (Q/ (5+. B —P/{T+,. 5)+{(Q~.5)1 /7 {K+1})

Amb/s (KD
BE=T/{k#0}

IF Am0 THEN C=l ELSE C=(1-AtA+ZFAILODEBLAY I/ (1-A)"2
IF B=0 THEN E=l ELESE E«(]-B:B+2LE0LOCCEY}/(1-En "2
AwDSSQR{{1+QAC+PIE} / (ik+ 1761 0PRU) )

U=ABS (X)
IF U>4 6070 &60
Y-U~2

1=y

FOR 1=t TD 40

Dm-UsYa(28)-1)/(20JE(20T+11)

Imi+U
NEXT
I=[/SQR(232,.14139)
IF X<0 THEN I=,3+]

ELSE I=.3-1

PRINT "THE p—valus FOR TESTING THAT THERE IS5 NQ “ A% " EFFECT IS"fZ

GOTO 700
IF X<0 GOTO &%C

FRINT "THE p-value FOR TESTING THAT THERE I8 NO " A%

1
GOTO 700
FRINT "THE p-value

N . 9999"

TO00
710
Ok

NEXT H
END

FOR TESTING THAT THERE 1S5 WO " ASs

" EFFECT IS LEBS THAM

* EFFECT IS5 GREATER THA



e Jlais-| 5 el Fia

8-5

10
TED
20
30
40
=14}
&0
70
80
0
100
110
120
130
14Q
130
160
170
180
170
00
L0
Pl
230
240
23¢
260
27¢
280
290
oo
Slo
I20
330
x40
330
60
70
80
370
300
410
420
470
440
4350
460
470
480
470
300
=144
520
330
S40
550
340
370
380
370
&00
&10
&20
&30
&40
T1
&50
&60
&70
&BO
&90

4593 il sfg LT 0P polic

FRINT “THIS PROGRAM COMPUTES THE VALUES DF THE F-STATISTICS AND THEIR ASSOCIA
p-values IN A TWO WAY ANOVA WITH L OBSERVATIONS IN EACH ROW-COLUMN CELL™
FRINT "ENTER THE NUMBER OF ROWS"
INPUT o
FRINT “ENTER THE NUMBER OF COLUMNS®
INFUT N
FRINT "ENTER THE NUMBEK OF ORSERVATEIONS 1N EACH ROW-COLUMN CELL®
INFUT L
DIM X{M,N,L}
DIM ¥ (M,N)

DIM R¢M)

DIM C(N)

FOR l=1 TO M

FOR J=1 TO N

FRINT "ENTER THE" L “VALUES IN ROW“ 1 "COLUMN" J "ONE AT A TIME"
FOR ¥=s1 TO L

INFUTs X¢1,0,K)

YOI, d)aY L, d0XC1, 0.k}

NEXT K

R} =R(1)+Y (T, D)

COJP=C (I} +Y¢1,)

NEXT J

G=G+R (1)

NEXT I

Gel3/ (MENSL)

A1/l

Eed /s (NEL)

Ce 1/tHEL}

FOR I=i TO M

R(I}wBER(1)

SSR=SSK+(R{1)-G)~ 2

NEXT

SSR=SEREL N

FOR J=1 TO N

Cla)=C3C (I}

SSCSSC+(C(J)-6) 2

NEXT

S5C=S5CEL th

FOR I=1 TO M

FOR J=l TO N

Y1, JY=AkY(I,d)
SSINTEEINT+ (Y(1,J) =R{1}-C (I} +B1~2
NEXT

NEXT

SEINT=GSINTEL

FDR I=( TD M

FOR J=1 TO N

FDR Km: TO L
SSE=SSE+ (X (1,J,K)I-Y{[,3))~2

NEXT

NEXT

MEXT
F(11=NEME (L—1) £SBR/ ( {M—1) £SSE)
F(Z)mNEHB (L-1} §SBC/ ({N—-1}855E)
F(3)=NEME (L—1) 8SBINT/ { (N=1) & {M—1) £6SE}
[F Hwi THEN AS$="ROW" ELBE AS="COLUMN®
NU1)=H-1

N(2)aN-1

N(3) = (N=1)&(M-1)
M=(NC1) =11 B ENIZI+ 1 R 1L—1)

FOR Hml TO 3

1IF Hwl THEN As$="ROW"

IF H=2 THEN As$="COLUHN"

IF Hw3 THEN As="INTERACTION"

FRINT “THE VALUE OF THE F-STATISTIC FOR TESTING THAT THERE IS NO “A$ " EFFEC
SYEF (H)

NaN (H}

X=F (H}

Sa(M~1) /2

TmiN-L1}/2

K= {N+H) 7 2-1



FAV laaal

700
710
720
730
740
750
740
770
7e0
790
BOQ
aio
820
830
21}
850
440
g70
Bao
Bl
Q0
710

Pt/ {NSX+M)

Qmi-p

DaS+] /46— (K+1/3) 0P+, 02040/ (5+. 51 =P/ (T+.5) +{0—. %) / (K+1) )
AwS/ {KEF)

P=T/ {K8Q)

IF A=) THEN Cw1 ELSE C=(1-ASA+ZEABLDG{A)}/ (1-A}"2

IF B=0 THEN E=] ELBE E=(1-HSE+24B3L0G{H)) / (f-B)*2
X=wDeGRR( (I +QAeCePRE) / ({K+1 /&) IFEQ) )

UwABSIX)

IF U>a GuTo 900

yay-2

I=u

FDR J=1 TD 40

Us—USYS (ZxJ-1) / (28T8(20]+1) )}

Im]+l

NEXT

=l /SRR (242, 14139

IF X<Q THEN 2= .3+] ELGE I=, 3-1

PRINT “THE p-wvalue FOR TEST1ING THAT THERE 15 ND " As " EFFECT IS";12
GOTO 940

IF X<0 80TO 930

FRINT "THE p-valus FDR 1ESTING THAT THERE IS WO " As " EFFECT 1S LESS THAN

[Cele] By

520
930

GOTO 940
PRINT "THE p-value FOR TESTING THAT THERE 15 NO “ A% » EFFECT 1S5 GREATER THA

N . 97FF"

930
L1
Dk

NEXT H
END
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i pig g

¢(;)=7_21;_f1 e_ylﬂdy
x| 000 00! 002 003 004 005 006 007 008 009

0.010.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.110.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.210.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3]10.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4(0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.510.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6[0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.710.7580 0.7611 0.7642 0.7673 0.7704 (.7734 0.7764 0.7794 0.7823 0.7852
0.810.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9(0.8159 0.8186 0.8212 0.8238 (.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0(0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1]0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.210.8849 (.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.310.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.410.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

1.510.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6]0.9452 0.9463 0.9474 0.9484 (0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7]0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8]0.9641 0.964%9 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9{0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

2.0]0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1(0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2{0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.310.9893 0.9896 0.9898 0.9901 (.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4(0.9918 0.9920 0.9922 (.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.510.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6]0.9953 0.9955 9.9956 0.9957 0.9959 0.9960 0.9561 0.9962 0.9963 0.9964
2.710.9965 0.9966 0.9967 0.9968 0.9965 0.9970 0.9971 0.9972 0.9973 0.9974
2.8,0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 09979 0.9979 0.9980 0.9981
2.9/0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986

3.0(0.9987 0.9987 0.9987 (.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1|0.9990 0.9991 0.9991 0.9991 0.9952 0.9992 0.9992 0.9992 0.9953 0.9993
3.210.9993 0.9993 0.9994 (.9994 0.9994 0.9994 (0.9994 0.9995 0.9995 0.9995
3.3[0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
3.4|0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998




g Jazl g ol FYY

S pIF Jae

a=095 a=09 a=0975 a=095a=005a=0025 a=00] a=0.005

]

1} 0.0000393 0.000157 0.000982 0.00393  3.841 5.024 6.635 7.879
2| 0.0100 0.0201 00506  0.103 5.991 7.378 9210 10597
3l 0.0717 0.115 0.216 0.352 7.815 9.348 11345 12.838
4( 0.207 0.267 0.484 0.711 9488 11.143 13277 14.860
5| 0412 0.554 0.831 1.145 11070 12,832 13.086 16.750
6| 0.676 0.872 1.237 1.635 12592 14449 16812  18.548
7! 0.989 1.239 1.690 2.167 14.067 16.013 18475 20.278
Bl 1.344 1.646 2.180 2.733 15.507 17.535 20090 21955
9] 1.735 2.088 2.700 3.325 16919  19.023  21.666  23.589
10 2.156 2.558 3247 3940 18.307 20483 23.209  25.188
11| 2.603 3.053 3.816 4.575 19.675 21920 24725 26,757
12| 3.074 s 4.404 5.226 21.026 23337 26217  28.300
13 3.565 4.107 5.009 5.892 22362 24736 27688  29.819
14| 4.075 4.660 5.629 6.571 23.685 26.119 29141  31.319
15| 4.601 5.229 6.262 7.261 24596 27488 30578  32.801
16{ 5.142 5.812 6.908 7.962 26296 28345 32000  34.267
17| 5.697 6.408 7.564 8.672 27.587  30.191  33.409 35.718
18( 6.265 7.015 8.231 9.39%0 28.869 31526 34805 37.156
19| 6.844 7.633 8.907 10.117 30144 32,852  36.191  38.582
201 7434 8.260 9.591 10.851 31410 34170 37566 39997
21| 8.034 8.897 10.283 11.591 32,671 35479 38932 41.401
22 8.643 9.542 10982 12,338 33924  36.781 40.289  42.796

23{ 9.260 10.196  11.68% 13.091 35172 38076 41.638 44181
24) 9.886 10.856  12.401 13.484 36415 39364 42980 45558
25110.520 11524 13120 14,611 37.652  40.646 44314 46928

26|11.160 12,198 13.844 15.379 38.885 41923 45642 48290
27]11.808 12.879 14573 16.151 40.113 43194 46963  49.645
28112.461 13.565  15.308 16.928 41.337 44461 48278 50993
29|13.121 14.256  16.047 17.708 42,557 45.772 49588  52.336
30|13.787 14953 16791 18.493 43773 46979 50892 53.672

x5 =42 P{x} <143) =0425 P{x} < 17.1875) = 0.8976.



FYY

Lass Jas
n a=010 a=005 a=0025 a=001 a=0005
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.7176 3474 4,604
5 1476 2.015 2.57 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3169
11 1.363 1.796 2.201 219 3.106
12 1.356 1.782 2179 2.68. 3.055
13 1.350 1771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 297
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2,567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1717 2.074 2.508 2.819
23 1.31% 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.1
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2045 2.462 2.756
o0 1.282 1.645 1.960 2.326 2.576

P(T, < 2.541) = 09825 P(T, < 2.7) = 0.9864 P(T, <
0.7635) = 077 P{T,, < 0.934) = 0.81 P{T;, < 1.66) = 0.94
P{T,, < 2.8) = 0.984.



g Jlasat g Lt FYFY

F R F Jae
Fp=m XTI ) PR
T sy
l 2 3 4 b

1 161 200 216 225 230
2 18.50 19.00 19.20 19.20 19.30
3 10.10 9.55 9.28 912 9.01
4 7.7 6.94 6.59 6.39 6.26
5 6.61 5.79 5.41 5.19 5.05
6 5.99 5.14 476 4.53 4.39
7 5.59 474 435 412 3.97
8 5.32 4.46 4.07 3.84 3.69
9 512 426 3.86 3.63 3.48
10 4.96 4.10 3N 3.48 3.33
11 4.84 398 3.59 3.36 3.20
12 475 3.89 349 3.26 i
13 467 3.81 3.41 3.18 3.03
14 4.60 3.74 3.34 11 2.96
15 4.54 3.68 3.29 3.06 -2.90
16 449 363 324 3.01 2.85
17 345 3.59 3.20 2.96 2.81
18 441 3.55 3.16 2.93 2,71
19 4,38 352 313 2.90 2.74
20 435 349 310 2.87 2.1
21 4.32 3.47 3.07 2.84 2.68
22 4.30 3.44 3.05 2.82 2.66
23 428 3.42 3.03 2.80 2.64
24 426 3.40 30 2.78 2.62
25 424 3.39 2.99 2.76 2.60
30 4.17 332 292 2.69 2.53
40 4.08 323 2.84 2.61 2.45
60 4.00 315 2.76 2.53 2.37
120 392 3.07 2,68 2.45 2.29
o0 3.84 3.00 2.60 2.37 2.21

Foras = 0337 P(F,; < 1376} = 0316 P{Fy 4 < 2461} =
0911 P{F,, <05} = 0.1782.



Sl 31 gom 19>

! b

19. 03281 21. 0.6154,0.3692 26. 0.0709 27. 0.825,0.2303
31. 0.0703, 0.0703, 0.1416, 0.8594, 0.0313, 0.0313, 0.0625, 0.9375

Y Jad

1. 0.5, 02778, 0.1389, 0.0595, 0.0198 6. 0.3834, 0.6321 7. 0.3292
8. 0.0183 21. 1833 24 a=06b=12  28. 68284

29. 148,21 3. 56156 33. Var(X) = 1.25 35, 10.5, 8.75
38. Var(X) = 0.0764 39. Var(X,) = 1.234, Var(X,) = 025

40. Var(X) = 0.067

¥ Jad

1. 0.8208 2. 09421 3. 02668 4 04219 5. p>2/3
12. 0.3935,0.3033,0.0902  13. 0.8908 14. 00511, 0.1229

15. 03630  24. 07977, 0.6827, 0.3695, 0.9522, 0.1587  25. 0.00023
26. 00956, < 0.00194  27. 21394 28 00456  31. 0.9TT2
32. 06076 34 00001  37. 0.3679,0.6065 38 02865

41. 07127,00235 42, 02531

¥ et

4. (.5364, 0.8326, :.1774, 1/5¢ 10. median = 0.4126 20. 0.0152, 0.1024,
0.00121 21. 0.00885 24, 0.1782

b gab

9. (1.085,1.315)  10. (1.072,1.328)  11. 13136  13. (33106,
336.93), (33001, 337.98) 14, (39.55, 4445) 16, (2013.9, 2111.6), (1996.0,
2129.5), 20224 17, (93.94,103.40)  19. 3453 21, (—111%, —8.82)
2. (—11.12, —B.88) 23, (—~7497,4187)  24. 3223, 1123, 153.81, 69.6
25. (0.00206,0.00529)  26. (53.2,269.8)  31. it will be less than 0.108
32. (0.096, 0.244), (0.073, 0267y 33, 0.67,2024 34 (211, 74.2)

40. 764,83 43, (18257, 185.07)



=higa Jlaz g LT FY1

1 b

Unless otherwise mentioned, the answer given is the p-value of the relevant test.

1. 0.001 2. 031 3. 0002 4 n=6 6. 0.005 7. 014
8. 038 9. 004 11. 0.28 12. 0103 13. 0.67

14. 0.100013 15. 0122 16. 0.044 17. 0.25 20. 0.023

21. < 0.0001 22. 04 23. 0.006 25. 0.0008 26. 0.18

27. 014 28. 0.16 32. 013 33, 047 34. 0.06

Y o
2. 14734 3. 0.045 4, 24398 5 8522 7. 105,659, (54,518,
308,521) 9. p-value = 0.016, (42,93, 49.95) 11. p-value = 0.035, 12.6,
(11.99, 13.22) 12. 4125 18. p-value = 0.026, 2459.7, (2186, 2237)

19. 10340, (0.997, 1,005), (0.983, 1.018), 0.9998 20. 2.4998, 0.004

23, p-value < 0.0001, 144.37, 4.17, 0.76 24, m=1007, 4 = 5086

25, =225 s5=1]1 26, 1.22 27. 0.66 28. 216448.1

32. 855 34. 31.29, 30.35 38. 245 39. S8, = 202, p-values =
0.46, 0.37, 0.125 40. 238.0, 3.9 41. 2309.6, 28.8 43, 22570, 20.07
44, 4.645, 0.615 45. p-value = 0.81, 135.41, 17.24 and 51.27

A et

1, 0.954 2. 0727 4, 0.00245 5. 0.0043 7. 0.849

8. 0.9998 9. row: 0.0014 column: 00170 10. row: 0.706 column: 0.0214
11. row: 0.1001 column: 0.9995 interaction: 0.1065 12. row: 0.9867 column:
< 0.0001 interaction: 0.0445 13. row: 0.028 column: < 0.0001 interaction:
0.0278 14. row: 0.0003 column: 0.0003 interaction: 0.00005 15. row:
0.3815 column: 0.7611 interaction: 0.9497 additional: 0.0065
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