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MIFAININA I MATHCAD
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b
P(a.,b) == J fix) dx
a
P(0,2) =0.889 P(1,2)=0778
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2.7 msfinnamnnishaziluvesiulsguniu
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2.8 maanoumanhesiiuvesiunlsgulamesteemnin
Frumzii llvesnamanss
. tlsgmnsdanuaiid o N
2. dszneudae wadus oiuau kuny wa liduTedniou N -k
3, fudIetavug o DIndszminanisuny
X=4munadnin=0,1,2, .., (n o k)
Funlsdu x Sondwunlsdulameeonainiflaidunsnenussnannhezilu
K\(N-k
(el
hix, N,n, k)= —N'—*
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d1oeha 2.8.1 nadndsanitail 10 SuhufimAes 3 Sunenmiudludizeduiden 4 Suudase
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d({n—rjl
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2.10 msannumamnhaziivvesdanlsgunyun
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mrnanes | afsilwa 1 k nuudeninninzii p, py, py, o py WINITNARBITIHIA 0
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ad i 4 - -
A3 Snuniinamgnel Efe x i=1,2,..k

n!
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xI. xI. x!
P1 P2 P3Pk
k-

P{X1=x1-x:="11-"-xk="k)=

faetha 2.10.1 anmguivesiugmand Tunsmassanmniuiny Ysingir lawyiiu
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i o .d e L B
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-
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4

P3 ‘_l_ﬁ
POy e o) 0 )

P(5,2,1) =0.082
P(6,1,1) =0.055
P(4,2,2) =0.103

arnieziiufignuy 8 #ait 1Reaihu Funa s 2 @d1 242 ez Bvia 1 2 = 0.082
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2,11 msvmnuheziluvesinlspalnfinasgiv

aanlsguln@nasgu z Biladdumsisnieamnheniy  fz) =

b
Pla<Z<b)= If{z}dz
4

MIAIUINAIY MATHCAD
12 ‘b
f(2) 1=t P(a,b) = | 1 fz)dz
~,l|2-n a

P(0,1) =0.3413
P(0,2) =0.4772

3 4 - 4
mzniui 1a TRalnfnasguminsn
05 T T T T T T |

UR S o
03—

03

0.1~

| |
-4 =3 =2 -1 (1] 1 a 3 4

ﬁu'ﬁ‘lmﬁqﬂnﬁmﬂigm =P(0<Z<2)=04771

o

WIBING cnorm(b) LD P(—o0 <Z <b)

enorm(0) =0.5

cnormi 1) =0.8413

P{a,b) :=cnorm{b) — cnorm{a)
PO, 1) =03413

B(0,2) =04772

0.5 i T T T T T T
0.4
0.3
0.2

0.1

a—i—B“ﬂ'lﬂlﬂll

FAuR 1A TR0 nANIATEIU = P(-00 < Z < 1.75) = crorm(1.75) =0.9599
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— Tt 0 T T T T 1
0.4

03
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0.1

T =% 32 4 0 1 2 3 &

'r'fuﬁ“lﬂﬁmnﬁmmgm = P(-1< Z < 0.5) = cnorm(0.5) - cnorm(- 1) =0.5328

0.5 T T T T T T T

04
0.3
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0.1

B 3
=4 =F =5 =1 ] 1 2 3 ]

ﬁuﬁ“lﬂﬂqﬂnimmgm =P(1.25<Z < o) = | - cnorm(1.25) =0.1056

2.12 ms¥e z,
' o .
AIUHNIBYRY z, AerdunuNIN P(Z > z,)=A

el b r I’I!'
ATBUINIYU P(Z > 1.96) = 0.025 INI1ERSUY 2 1.96
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AFATUINA I8 MATHCAD

TOL := 0.000001

z:i=1

ZiAY =root{A - (1 - cnorm{z)),2)
Z(0. D =1.282

Z(0D.05) =1.645

Z(0.025 =196

Z(001) =2326

Z{0.005 =2.576

»
WREREUY Mg, = 1.282
filz = 1.645

fil z = 1.96

2.13 NISWIAY Pyalue YBIAI0EA Z
A muAR Z = k A1 Pvalue Y891 Z = k munadeuit 18 TAwad i weaduTdalng

WIATFIUULY (K, 00) 1UABD Pvalue, = P( [k <Z < o)

04

DI =

0a

ol -

Z=k

»
AIDOINUFY P(Z> 1) =0.1587 MFIERSUY Pvalue Y84 Z = 1 HAWMNAY 0.1587
»
P(Z > 2)=0.0228 IWFIZR21Y Pvalue V84 Z = 2 AN 0.0228
ATIATUINAT Pyvalue #7980 MATHCAD
Pvalue(k) := 1 — cnormi |k| )
Pvalue(1) =0,1587 Pralue(2) =0.0228
Pvaloe(1.96) =0.025  Pvalue(- 1.96) =0.025
Pyalue(1.645 =005 - Pvalue(- 1.645 =005
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fAmuald z=k
One-Tailed significant Y83 Z =k A8 Pvalue(k)
Two-Tailed significant 483 Z = k A0 2Pvalue(k)

Ar9d1aMuy Z =2 Iim

One-Tailed significant ¥84Z =2 A8 Pvalue(2) = 0.0228

Two-Tailed significant Y84 Z =2 fi9 Pvalue(2) = 0.0456

MIAMIUAIY MATHCAD

OneTailSig(z) := 1 - cnorm( |2]) TwoTailSig(z) =2-( | - cnorm( |z ))
OneTailSig{ 1) =0.1587 TwoTailSig{1) =0.3173
OneTailSig( 1.96) =0.025 TwoTailSig(- 1.96) =0.05

2.15 mymanaheziuvesdnlsgam

Fnsdu T Sesmnaamiudasy v Tleddunsusnussni ety

v+ 1 et
A2 )0 (8
| — |

F(%::jn v

h(t) :=

V¥

b

anmueeihu Pla<T <b)= j' h(t)dt
a

fruassmamiudasy v=25

035 T T T T T T T
04
1 fedl o
62 r
12 1l o
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ATATUINAIY MATHCAD
vi=25

,_
T

b

P(a,b) :‘J- h(t)dt
a

P(0,2) =0.4718

amtezilufi0<T<2 whiu PO<T<2)=04718

2.16 MIsWIA t
i L = 5
AMNIIEYR 1, RefdunYihId P(T > t)=A
2

- T L ii
FAIBHITY adf=25 P(T=1316)=01 mMmiERzuuU to1 ap=2s = 1316

4 2
Wpdf=15 P(T>2131)=0.05 MIwRetiue =213

AIBN WIMIAVOL L, 1o

AIATHINAIY MATHCAD

TOL:=0.000001
vi= 10
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ti=2
it] \l
T(A) :=root| A - o.s-[ hit)dt i t
0 I
T(0.1)=1.372 T(0.05) =1.812 T(0.025 =2.228

»
INTIZREUU M 1 g 4o 1IN = 1.812

2.17 MS5¥A1 Pvalue vedeana T

» 1 ] [} ol 1 F
B MUART T = k A1 Pvalue ¥84A1 T =k w8 T8 ad v weaduTAs T uu

%39 (k| , ©0) Yufe Pvalue, = P(T > [k|)

T|=k
#8819 AMUA df =25
P(T = 1.316)=0.01 Iﬂi‘!:ﬂ:u:u Pvalue ¥BA T =1316 Hmwiiu 0.1
P(T > 2,787) = 0.005 I'I!'I'IE'FIE‘I.‘IE'%.I Pvalue YB3 T =2.787 LAUMINY 0.005
P(T > | - 2.485]) = 0.01 W azi Pyalue V84 T =-2.485 faifu 0.01

N13ATUINAT Pvalue #28 MATHCAD
vi=25
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- kl
Pvalue(k) :=0.5- J h(t) dt

Pvalue(1.316 =0.]
Pyalue(2.787) =0.005
Pvalue(- 2,485 =0.01

2.18 M3MIA1 One-Tailed significant (a2 Two-Tailed significant Yo 4g1a8A T
fmuali T=k
One-Tailed significant 184 T =kfi# Pyalue(k)
Two-Tailed significant Y89 T=k i 2Pvalue(k)
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780— l.ﬂﬁ[j%} <p <780+ I.‘Jﬁ(%}

76568 < u < 79431
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Case Processing Summary
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Descriptives
Statistic | Std. Error
X Mean 780.0000 7.3043
85% Confidence Lower
Interval for Mean Bound 765.0610
Upper
Baund 7849380
5% Trimmed Mean
780.3722
Median 7B6.6000
Variance 1600.601
Std. Deviation 40.0075
Minimum 717.80
Maximum 835.80
Range 118.00
Interquartile Range 86.0500
Skewness 274 427
Kurtosis -1.473 .B33

aql $ranudioriu 95% vear u Ao (765.0610 , 794.9390)

minemeg MU0 (765.0610 , 794.9390) A ingms

= 5 sy 5
X—1y —=<p<i4ty — ;df=n-1
R R
a=005 Z=0025
df=30-1=28
to.025.20 = 2-045
X=T8000 s=40.0075
" o W v - e 5 = 5
YHANUTOUU 95% VBIAT y AD K—lg —p=<p <X+t
: $h e

40.0075 400075

7800000~ 2045 7L) < < 7800000+ 204525

780.0000 - 14.937 < p < 780.000 + 14.937
765.063 < p <794.937




&
N

ot
WHT

hl i
|

uun

it

\CLE Statistics / Compare Means/ One-Sample T-test...

1. iideyadhg Tulsunsu spss (Yoyniiagluisi diskette Folitlys examples sav)

0 examiplael - SHSS Doata Edifos

Eie, Edi Miew [Data Trensform Statisbios Greaphes LUtilities Window Helo

= ||| M| - | | ] 4] e MImIE sl

1ix |
X VEL® var var
1 826.30
] 793.70

- a I
2. 180NA1TA Statistics / Compare Means / One-Sample T-test...
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file Edt Wiew bramt Fomet Steliics Greph Utiser wlirdow  Help
=E|SR » ® | @Ok 2 &l ]
efs] <]-] 2] z[=l8)
[~ ESE 1 r.rest
Thie One.Sampls Statistics
e St 8. Error
- S T
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Sig. Mean |nterval of the Difference
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DITHIN 1IN VI (1 - «)100% VOIAT 1y - g
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A0E14 6.2.1 iimsnaanaguietiadoya 2 ya

v - et
A8 Wa n, =9 vindseannsyan 1 ifeyaiiudsi
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78619118 n, = 16 NszAINTYRd 2 ftoymiludail
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1]
code x v v
1 61.36
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22 ] i Summarize r |
S(E|S| W o e e ] (@)
1:code | Conpa=tean: + BEEUH
Gereral Lnear Model  # One-Sample T Test .,
code X Corredats *
Begrassion L Pairad-Samples T Tesl..
1 1 ] Loglinaar L4 One'way ANOVA




149

:.r - - ¥ o d’
Fuil 3. AANT Independent Sample T test vt 1dunydovunafrdad sl

= Irdopendent -5 amples T T et

Gitelipng Y atlable

(=3

't 4. @onals code 111391994 Grouping Variable

wae  @endals x - w1104 Test Variable(s)

K3 Bovor |

Girouping V anabls:

(<] Tesderrn
T

o o ‘ » - =
Wudl 5. idenmnunvveangulud i code Rdp 1T TIRTIZHY0UA

1, AANN code(? ?)

2, de'lup@nd Define Groups.. |

i 1 - .ﬂ’
vz IRyeevesmsdenwuisavnguiiudail

T ]

@ Use spacifisd values | © i
Group 1 | Caneel
Growp 2 | Helo j

€ Cutpont |

a 1 - i
i 6. Whinundunadnisoe Group | iag oy 1 1uYe9 Group 1

- L o - 8 i
HHNTHUIADANY DI Group 2 Rz WuUWHLImaY 2 1'{4'!'[1-! Group 2



150

@ Usespecified valies  Contine |
Group 1; 11 Canesl

Group 2: 13 Haki I

€ Cut point: I

o = = A i I = =
Wum 7. nany _Centinue f vendnAnyAmiy

s Inidependaent -Samples T O Foasi

Sieusing Warshls

[Lad fecienm
“ehen Jucsyr: |

Dipticers: ..

= i
_aEnst 0K |w’1§wamiﬁ‘;mm1ﬂuﬂqﬁ

e
f €
=5
(=

Ik Vo kTl R fat e Weibmeiish
| S| | W] | W] @ &
b e B e R [ R
Ei SPEE Qg =
= - T-Tent
=[] This
nass || * T-Test
Cring Sin
Vatereate
Group Salistics
i Bid. Ermr
cops N Mean__ | Devia ]
¥ 1 ] 64 GOEY 584877 1.9059
2 1E l SE 850 50008 1.2%503
Independont Sampins Test
Lgvena's Teel o
Emlﬂnlhul
E i | A
M Enieal =4
wariEntys 1] 180 1343 [El
aEfumed
Equal
Yanances Prp— - —
al l i | S
W50t Mudessn i andy |
| tu-Stat| [Wlowarncio?  SPu% . | B becrcosli W chan | 7 e - Py [[Eoweun srss 0. @OE waem




»
HEMTA U INTIHLARE

151

T-Test
Group Statistics
Std. Std. Errar
CODE ™ Mean Deviatlon Mean
x T T ea.ooar R T o050
2 16 5B.9950 50008 1.2502
Independent Samples Taest
Equal
Equai variances
Varances ot
assumed assumed
ne's & = B0
Sig. 380
t-test for Equality of Means i 2.242 2.128
df 23 14.333
Slg. i2-l3l1ﬂd:| 035 051
Mean Differance 50117 50117
e Ernahtiivonos 22353 2.3551
85% Confidence Lower 3876 - (0286
Interval of the Mean Upper 8.6357 10.0520
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i T i
FAIINTTUYBLUY 95% YOI Hi—np3 'ﬁﬂ 0.3876 < Ly — g < 0./357

-=I-=i jl.é ] = =11 st
nsain 2. meldideu lvinlsznsimauenuosnduaziinnunlsdsulalmidu

ﬁﬂﬂ"ﬁmﬁﬁqﬂ‘lu Equal variances not assumed

saanaiferiy 95% vaar Wy —pp N8B —0.0286 < p; —py < 10,0520
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fnvesmadi uasgnamsfiuan aunsonseaey1dA 8 MATHCAD #ail

[ 500 ] [ 6136 ]
B3 5776
£7.48 T1o4
5396 6L.77
62 samplel = | 8.6

sample2 = | . 7161
503 T1.51
616 o
64,83 |
5855
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M uazgasvesmadng 199 14m 319 Group Statistics

xbarl :- mean( sample!) xbar| = 64,0067
xbar2 := mean( sample2) xbarZ = 58.995
nl := length sample1) nl=9
n2 := length sample2) n2 =16
= :
T o ). s1=59877
4  (nl-1)
n2.
5t n2:var( sample2) <2 = 5.0008
(n2- 1)
std Error Meanl:- E std Error Meanl= 19959
4l
2
std Error Mean2:- % std_Error_Mean2=1.2502

n2
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MUAZEA TUBIA 1A 11911319 Independent Samples Test

naaifinnulsUslsznnaisassyaniii

|
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y 1
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\ ‘k

|
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4 I

1 1
Upper := (xbarl - xbar2) + t_a]ph&_diﬁdgisg-J—l iy Upper =9.6357
. am
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vi=df
vl
r("’; ]) ey
h(D) = | —te {1+ Ilt—)
FF'- -V o8
2)
100
Sig_2 tailed:= 2-[ hix)dx Sig 2 tailed=0.0511
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Regression
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b. Dependent Variable: X1
Model Summary
Std. Error
Adjusted of the
Model R R Square | R Square | Estimate
1 8422 708 644 5.3632
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ANOVAP
Sum of Mean '
Model Squares _ df Square F éig.
1 Regression 629.373 2 | 314.687 10.940 ‘ .0042
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a. Predictors: (Constant), X3, X2
b. Dependent Variable: X1
Coefficients®
Standardi '
zed
Unstandardized Coefficien
Coefficients ts
Mode! B Std. Error Beta ¥ Sig.
T (Constant) 3651 16.168 226 826
»2 855 452 H65 1.892 1081
X3 1.508 1.414 318 1.065 |.215

8. Dependent Variable: X1
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2INA314 Coefficient 12 18 by 23 = 3.651 , bja3 = 0,855, byz2 = 1.506

Xy =3.651 +0.855 X, + 1.506 X3
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I = 1
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25 219.00 200.00 35 201.40 200,00
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27 193.50 190.00 37 203.20 203,00
28 201.40 200.00 38 149.00 150,00
29 1B0.60 170.00 39 195.40 185,00
30 137.90 140,00 40 145.00 150,00
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i« Two-lndependent-Samples Tests
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=
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5] e Mann-Whitney Test
L4 Rarks
Test Statestics
Ranks
Mean Sum of
'y CODE M Rank Ranks |
:r. 100 B 11.83 9300
2.00 10 7.80 78.00
Total 18
a -
WORNTATUI N A LAA D
NPar Tests
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Test Statisticd’
Whitn -
Marin- ey
U 23.000
Wilcoxan W 78.000 |
Zz -1.512
Asymp. Sig. 131 ‘
(2-tailed) v
Exact Sig.
[2*(1-tailed 148"
 Sig)]
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Tests of Between-Subjects Effects
Dependent Varable: TIME

Type Il
Sum of Mean
Source Squares df Square F Sig.
Corrected Model Eon 3002 T 71,471 11637 0001669961
Intercept 33620.000 1 | 33620.000 | 5474.084 0000000000
MACHINE 338.800 3 112933 18.3688 0000877779
MAN 161.500 4 40 375 6574 O04B4ERS7S
Errar 73.700 12 6142
Total 34184,000 20
Corrected Total | 574,000 19

a. R Squared = B72 (Adjusted R Squared = .797)

M
. , d
HAMTATHINYE TSI o UAY version 7.5 M1 268
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¥
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2. IWT1271 Sig = 0.0000877779 < 0,05
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1. IW31271 F ATUIUYO4 man = 6.58 > 3.26

2. IM31271 Sig = 0.0048466575 < 0,05
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