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Supichaya Boobwan 2010: Factors Affecting Accident of a Vehicle Routing in
Warehouse Case Study: Linfox M Logistics (Thailand) Ltd. Master of Engineering
(Safety Engineering), Major Field: Safety Engineering, Interdisciplinary Graduate
Program. Thesis Advisor: Associate Professor Prapaisri Sudasna-na Ayudthya, Ph.D.

140 pages.

The study of Factors affecting accident of a Vehicle Routing in Warehouse conducted
by analyzing the relationship between interested factors and occurrence of the accident. The
data were collected from questionnaires and classified as human factors, behavior factors,
management factors, machinery condition factors and driver’s work environment factors from

accident victims and general workers in total of 70 samples.

The summary result of this analysis indicated that the first factor affected in accident is
driving behavior, i.e drive over speed limit, use mobile phone while driving, ill while driving,
alcohol and drug. The second factor is management including pre-start inspection, preventive
maintenance plan, provide operation manual, work comply with operation manual, periodically
review safety rules, reinforce and punishment procedure if break the rules, clearly safety policy
on site, provide safety training course and refresh plan. The third factor is machinery condition
including battery socket is in good condition, and also test results of lifting unit and horn are in

good conditions.

Student’s signature Thesis Advisor’s signature
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Factors Affecting Accident of a Vehicle Routing in Warehouse A Case Study:

Linfox M Logistics (Thailand) Ltd.
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Print Out Minitab

nfSaumausiauuaz Sesazainnaueieds Swunmudeyaifaduaiuynna

Tally for Discrete Variables: sector
sector Count Percent

0 50 71.43
1 20 28.57
N= 70

Tally for Discrete Variables: age
age Count Percent

0 38 54.29
1 29 41.43
2 3 4.29
N= 70

Tally for Discrete Variables: work age
work_age Count Percent

0 46 65.71
1 24 34.29
N= 70

Tally for Discrete Variables: education
education Count Percent

0 61 87.14
1 9 12.86
N= 70

Tally for Discrete Variables: drive
drive Count Percent

0 23 32.86
1 14 20.00
2 33 47.14
N= 70

Tally for Discrete Variables: event_acc
event_acc Count Percent

0 5 7.14
1 4 5.71
2 6 8.57
3 11 15.71
5 44 62.86
N= 70

Tally for Discrete Variables: accident

accident Count Percent
0 63 90.00
1 7 10.00

N= 70
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Tabulated statistics: sector, accident
Rows: sector Columns: accident

0 1 All
0 46 4 50
92 8 100

73.02 57.14 71.43
65.71 5.71 71.43

1 17 3 20
85 15 100

26.98 42.86 28.57

24.29 4.29 28.57

All 63 7 70
90 10 100

100.00 100.00 100.00

90.00 10.00 100.00

Cell Contents: Count

% of Row

% of Column

% of Total
Pearson Chi-Square = 0.778, DF = 1, P-Value = 0.378
Likelihood Ratio Chi-Square = 0.726, DF = 1, P-Value = 0.394

* NOTE * 1 cells with expected counts less than 5

Tabulated statistics: age, accident
Rows: age Columns: accident

0 1 All

0 34 4 38
89.47 10.53 100.00
53.97 57.14 54.29
48.57 5.71 54.29

1 27 2 29
93.10 6.90 100.00
42 .86 28.57 41.43
38.57 2.86 41.43
2 2 1 3
66.67 33.33 100.00
3.17 14.29 4.29
2.86 1.43 4.29

All 63 7 70
90.00 10.00 100.00
100.00 100.00 100.00
90.00 10.00 100.00

Cell Contents: Count

% of Row

% of Column

% of Total
Pearson Chi-Square = 2.137, DF = 2
Likelihood Ratio Chi-Square = 1.563, DF = 2
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* WARNING * 1 cells with expected counts less than 1
* WARNING * Chi-Square approximation probably invalid

* NOTE * 4 cells with expected counts less than 5

Tabulated statistics: work age, accident

Rows: work_age Columns: accident

0 1 All
0 43 3 46
93.48 6.52 100.00
68.25 42 .86 65.71
61.43 4.29 65.71
1 20 4 24
83.33 16.67 100.00
31.75 57.14 34.29
28.57 5.71 34.29
All 63 7 70
90.00 10.00 100.00
100.00 100.00 100.00
90.00 10.00 100.00
Cell Contents: Count
% of Row

% of Column

% of Total
Pearson Chi-Square = 1.804, DF = 1, P-Value = 0.179
Likelihood Ratio Chi-Square = 1.705, DF = 1, P-Value = 0.192

* NOTE * 2 cells with expected counts less than 5

Tabulated statistics: education, accident

Rows: education Columns: accident

0 1 All
0 54 7 61
88.52 11.48 100.00
85.71 100.00 87.14
77.14 10.00 87.14
1 9 0 9
100.00 0.00 100.00
14.29 0.00 12.86
12.86 0.00 12.86
All 63 7 70
90.00 10.00 100.00
100.00 100.00 100.00
90.00 10.00 100.00
Cell Contents: Count
% of Row

% of Column
% of Total

Pearson Chi-Square = 1.148, DF = 1

Likelihood Ratio Chi-Square = 2.038, DF = 1

* WARNING * 1 cells with expected counts less than 1
* WARNING * Chi-Square approximation probably invalid
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* NOTE * 1 cells with expected counts less than 5

Tabulated statistics: drive, accident
Rows: drive Columns: accident

0 1 All

0 18 5 23
78.26 21.74 100.00
28.57 71.43 32.86
25.71 7.14 32.86

1 14 0 14
100.00 0.00 100.00
22.22 0.00 20.00
20.00 0.00 20.00
2 31 2 33

93.94 6.06 100.00
49.21 28.57 47.14
44 .29 2.86 47.14

All 63 7 70
90.00 10.00 100.00
100.00 100.00 100.00
90.00 10.00 100.00

Cell Contents: Count

% of Row

% of Collumn

% of Total
Pearson Chi-Square = 5.646, DF = 2, P-Value = 0.059
Likelihood Ratio Chi-Square = 6.337, DF = 2, P-Value = 0.042
* NOTE * 3 cells with expected counts less than 5

Tabulated statistics: event_acc, accident
Rows: event_acc Columns: accident

0 1 All

0 4 1 5
80.00 20.00 100.00

6.35 14.29 7.14

5.714 1.429 7.143

1 4 0 4
100.00 0.00 100.00

6.35 0.00 5.71

5.714 0.000 5.714

2 5 1 6
83.33 16.67 100.00

7.94 14.29 8.57

7.143 1.429  8.571

90.91 9.09 100.00
15.87 14.29 15.71
14.286 1.429 15.714

90.91 9.09 100.00
63.49 57.14 62.86
57.143 5.714 62.857
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All 63 7 70
90.00 10.00 100.00

100.00 100.00 100.00

90.000 10.000 100.000

Cell Contents: Count

% of Row

% of Column

% of Total
Pearson Chi-Square = 1.347, DF = 4
Likelihood Ratio Chi-Square = 1.591, DF = 4

* WARNING * 3 cells with expected counts less than 1
* WARNING * Chi-Square approximation probably invalid

* NOTE * 7 cells with expected counts less than 5

a d (Y] a < Y \ % v
]lﬂﬂz‘ﬁ‘ﬂﬁ]ﬁ)ﬂﬂ?1Nﬂﬂ!ﬁuﬂ1uﬂn‘] VNNWHNIIHUVYUID

P [ f Y] [
suvaau i unsa lile fu le
Y Y
qaiudedosaaat ule fua o
T @ua 1

a d Y a @ v v A v @ o w
Naﬂ1§3!ﬂ§1$1’iﬂ§]@ﬂﬂTHW'QIﬂﬂiﬁNIﬂE]TJN VRNNNUNNUVVINTNANTEAUVUITINY @ = 0.05

Test and CI for Two Proportions : accident total beh
Expected counts are printed below observed counts

C1 c2 Total
1 5 50 55
5.50 49 .50

2 2 13 15
1.50 13.50

Total 7 63 70

Chi-Sq = 0.045 + 0.005 +
0.167 + 0.019 = 0.236
DF = 1, P-Value = 0.627
1 cells with expected counts less than 5.

o

d [ (Y] o o v v P v Y
Wafn53!ﬂﬁ1$ﬁwqaﬂ5§3~|”l|u&§3!ﬁu@ﬂ§1fncﬂuﬂ VNNUNUVVINTNANTEAVUITIATY

a =0.05

Test and CI for Two Proportions: accident, behaviour 1
Expected counts are printed below observed counts
Cc1 c2 Total

1 7 56 63
6.30 56.70

2 0 7 7
0.70 6.30
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Total 7 63 70

Chi-Sg = 0.078 + 0.009 +
0.700 + 0.078 = 0.864
DF =1
* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid
1 cells with expected counts less than 5.0

a d a [ X @ o { o
Nﬁfni'J!ﬂ§131"‘ﬂ]uwﬁ]ﬂﬂﬁiunlﬂnﬁ{ﬁiyﬁg1mmﬂ!$ﬂﬂﬂ/‘lf$ﬁﬂ / laﬂﬁmﬂqwuﬂﬁqumﬂﬁﬂﬁﬁgﬂﬂ

Test and CI for Two Proportions: accident, behaviour_ 2
Expected counts are printed below observed counts

C1 Cc2 Total

1 6 52 58
5.80 52.20

2 1 11 12
1.20 10.80

Total 7 63 70

Chi-Sg = 0.007 + 0.001 +

0.033 + 0.004 = 0.045

DF = 1, P-vValue = 0.833

1 cells with expected counts less than 5.0

A v Y

a d a o d o 4 @ ! Y
Nﬁﬂ'ﬁ?!ﬂ'ﬁ'l%‘ﬂ(?%‘l—!ﬂf!ﬂﬂiﬁuiﬁﬂﬁﬂWﬂﬁﬂﬂﬂﬂlmsz‘U@\‘]WHﬂﬂ?ﬂ%ﬂlﬂ?@ﬂﬂﬂﬁﬂﬁﬁi%ﬂ‘ﬂ

oAy a =0.05

Test and CI for Two Proportions: accident, behaviour_3
Expected counts are printed below observed counts

C1 Cc2 Total

1 7 57 64
6.40 57.60

2 0 6 6
0.60 5.40

Total 7 63 70

Chi-Sqg = 0.056 + 0.006 +
0.600 + 0.067 = 0.729

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a d a o A 4 Y @ o y @ ! Y
NE’If'n5'J!ﬂi13?iﬂ'n-!‘quﬂﬁiﬂ‘n‘lﬂ‘%ﬂiﬁugu"ﬂm%sﬂﬂﬂlﬂQW‘L!ﬂ\ﬂu“ll’]_lméi’]\‘ﬁ]ﬂﬁﬂaﬁigﬂﬂ
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Test and CI for Two Proportions: accident, behaviour_4
Expected counts are printed below observed counts

C1 Cc2 Total

1 6 51 57
5.70 51.30

2 1 12 13
1.30 11.70

Total 7 63 70

Chi-Sqg = 0.016 + 0.002 +

0.069 + 0.008 = 0.094

DF = 1, P-Value = 0.759

1 cells with expected counts less than 5.0

a ¢y a v A A @ [ A @ A Y
AANIIAAIITHATUWEANITINNTTNANDHMNEINIVDINUNITUVULATOIINTNANTSA

v v

Wedngy o =0.05

Test and CI for Two Proportions: accident, behaviour_5
Expected counts are printed below observed counts

C1 Cc2 Total

1 6 49 55
5.50 49.50

2 1 14 15
1.50 13.50

Total 7 63 70

Chi-Sq = 0.045 + 0.005 +

0.167 + 0.019 = 0.236

DF = 1, P-Value = 0.627

1 cells with expected counts less than 5.0

a d a [ @ @ 4 o ! o
HAM3 AN ZHANUNGANIIUTDINITIIIVAUZTDVOINT NI VINTOIINTNAN T A
Hednay a =0.05

Test and CI for Two Proportions: accident, behaviour_6
Expected counts are printed below observed counts

C1 Cc2 Total

1 4 38 42
4.20 37.80

2 3 25 28
2.80 25.20

Total 7 63 70

Chi-Sqg = 0.010 + 0.001 +

0.014 + 0.002 = 0.026

DF = 1, P-value = 0.871

2 cells with expected counts less than 5.0
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oAy a =0.05

Test and CI for Two Proportions: accident, behaviour 7
Expected counts are printed below observed counts

C1 c2 Total

1 4 35 39
3.90 35.10

2 3 28 31
3.10 27.90

Total 7 63 70

Chi-Sq = 0.003 + 0.000 +

0.003 + 0.000 = 0.006

DF = 1, P-Value = 0.936

2 cells with expected counts less than 5.0

<)

d U o % 4 [ A v W [
Wﬁﬂ1§3!ﬂ51$ﬁﬁeﬁquaﬂﬁiuﬁﬂ1ﬂ]ﬁﬂ?ﬂmmgmu"ueﬁwuﬂ\i'luellﬂlﬂgﬂ\iﬂﬂﬁﬂaﬂﬁ3@ﬂu€lﬁ1 2!
a =0.05

Test and CI for Two Proportions: accident, behaviour_8

Expected counts are printed below observed counts

C1 Cc2 Total

1 2 40 42
4.20 37.80

2 5 23 28
2.80 25.20

Total 7 63 70

Chi-Sqg = 1.152 + 0.128 +
1.729 + 0.192 = 3.201
DF = 1, P-Value = 0.074
2 cells with expected counts less than 5.0

L)

d [ 4 @ { v @ Y
Wafn593!ﬂﬁ131’399]}11!WqaﬂiiNﬂ?]ﬂﬁ]u]iﬂ1uﬂ1§u@\uﬁumfl!561|1Jlﬂ?@\ﬁ]ﬂﬁﬂaﬁﬁgﬂ‘UUﬂ?ﬂ 3]

a =0.05

Test and CI for Two Proportions: accident, behaviour_9
Expected counts are printed below observed counts
Cc1 c2 Total
1 1 12 13
1.30 11.70

2 6 51 57
5.70 51.30

Total 7 63 70

Chi-Sq = 0.069 + 0.008 +
0.016 + 0.002 = 0.094
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DF = 1, P-Value = 0.759
1 cells with expected counts less than 5.0

a d a ] @ o 4 o {
HaM3 AN ZHANUNGANIsUANNEINIBlUMs Iaduvaz TDveIT NI DINTe9INIT Nad
seaudedngy o =0.05

Test and CI for Two Proportions: accident, behaviour_10
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 10 11
1.10 9.90

2 6 53 59

5.90 53.10
Total 7 63 70

Chi-Sg = 0.009 + 0.001 +
0.002 + 0.000 = 0.012
DF = 1, P-vValue = 0.913
1 cells with expected counts less than 5.0

9

a ¢y a A A A~ d 1 o A o A v o Y
HANTUATICHATHNHANTINANIATIIANNUDANOIVAND UV VLA TIIINTNANITSAVUYANINTY
a =0.05

Test and CI for Two Proportions: accident, behaviour_11

Expected counts are printed below observed counts

C1 Cc2 Total

1 7 60 67
6.70 60.30

2 0 3 3
0.30 2.70

Total 7 63 70

Chi-Sg = 0.013 + 0.001 +
0.300 + 0.033 = 0.348

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

2 cells with expected counts less than 5.0

a d a 4 4 X o o @ Y @ 4 Y {
Nﬁﬂ15'J!Fﬁ131’1Ggll'n-!Wﬁ]ﬂﬂﬁiuﬂ1§aulﬂ§ﬂﬁﬁuﬂ1§\‘lﬂ1ﬁﬂﬂ"ﬂ‘lﬂlUﬂlﬂﬂWUﬂﬂTuﬂl‘Um%ﬂﬁ’ﬂﬂiﬂaﬁ

[

seauiedny o =0.05

Test and CI for Two Proportions: accident, behaviour 12
Expected counts are printed below observed counts
Cc1 c2 Total

1 5 34 39
3.90 35.10

2 2 29 31
3.10 27.90
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Total 7 63 70

Chi-Sgq = 0.310 3

0.390 4
DF = 1, P-Value = 0.378
2 cells with expected counts less than 5.0

0.034 +
0.043 =

I+ o+

0.778

a = J

d (%) ¥ 4 [ 1 o
Wﬁfnia!ﬂ§1$ﬁﬁgljﬁ!wnﬂﬂiiuﬂ"l51‘%18115ﬂ‘tﬂiﬁﬂ‘ﬁﬂlwﬁﬂi’)ﬂ"lﬁﬂ')‘ﬂﬂ&l!ﬂ%@ﬂﬂﬂiﬂﬁ NOUVUVUBDN

-7 Qv d‘ (-7 d' - u o Q
NUNNUTVIATOIINTNANTEAVUITIAY o =0.05

Test and CI for Two Proportions: accident, behaviour 13
Expected counts are printed below observed counts

C1 Cc2 Total

1 6 54 60
6.00 54.00

2 1 9 10
1.00 9.00

Total 7 63 70

Chi-Sg = 0.000 + 0.000 +
0.000 + 0.000 = 0.000
DF = 1, P-Value = 1.000
1 cells with expected counts less than 5.0

9

a d v a (Y] @ [ { v @
Wﬁf’n‘i?!ﬂ‘ﬂ%ﬂﬂ%%ﬂﬁ]ﬂﬂ]i‘l]ﬁ?ﬂﬁﬂﬂﬂ]’iiﬂﬂ’i?il "’U’ENWHﬂﬂ?ﬂﬂ]ﬂﬁ]ﬂﬁﬂﬁﬁigﬂ‘ﬂuﬂﬁ'] 2]
a =0.05

Test and CI for Two Proportions: accident, total_man

Expected counts are printed below observed counts

C1 Cc2 Total

1 0 5 5
0.50 4.50

2 7 58 65
6.50 58.50

Total 7 63 70

Chi-Sg = 0.500 + 0.056 +
0.038 + 0.004 = 0.598

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

2 cells with expected counts less than 5.0

9

a d 4 (% U o v o { v @ @
Nan1iuﬂ§1$ﬁﬂ1iﬂiaﬂﬁ®1uﬂ§aa%ninaﬁeumilmaﬂwuﬂQWUMUﬂﬂiﬂaﬁizﬂuuﬂﬁw 2
a =0.05

Test and CI for Two Proportions : accident, management 1
Expected counts are printed below observed counts

C1l C2 Total
1 0 1 1
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0.10 0.90
2 7 62 69
6.90 62.10
Total 7 63 70
Chi-Sq = 0.100 + 0.011 +
0.001 + 0.000 = 0.113

DF = 1

* WARNING * 2 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

2 cells with expected counts less than 5.0

a d d o % 4 @ H @
wamsanszrioumslsuuunesyulumsasiageursImiinUTLIATIININANIT AU

Hedngy a =0.05

Test and CI for Two Proportions: accident, management_2
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 1 1
0.10 0.90

2 7 62 69
6.90 62.10

Total 7 63 70

Chi-Sg = 0.100 + 0.011 +
0.001 + 0.000 = 0.113

DF = 1

* WARNING * 2 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

2 cells with expected counts less than 5.0

d o (Y] y (Y] o Y o 4 Y {
Naﬂ1§€3!ﬂ§1gﬂf}huﬂ]ﬁﬁfni‘lnéﬁﬁﬂH1!ﬂ§@Qﬂﬂ§ﬂaﬂ1uﬂ1ﬁuﬂmﬂqwuﬂ\j']u"’UULﬂ%!@\ﬁ]ﬂiﬂaﬁ

@ [

seauiedAy o =0.05

Test and CI for Two Proportions: accident, management 3
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 9 9
0.90 8.10

2 7 54 61
6.10 54.90

Total 7 63 70

Chi-Sqg = 0.900 + 0.100 +
0.133 + 0.015 = 1.148

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0
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inTeednsnanszatisdiny o =0.05

Test and CI for Two Proportions: accident, management 4
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 11 11
1.10 9.90

2 7 52 59
5.90 53.10

Total 7 63 70

Chi-Sqg = 1.100 + 0.122 +

0.205 + 0.023 = 1.450

DF = 1, P-Value = 0.229

1 cells with expected counts less than 5.0

a

d 3 (Y] (Y] Y o 4 @ ! Y
HWan13ININY ﬁﬁﬁnﬁﬂinﬂﬁﬂ?ﬂﬂﬂﬂﬂ31uﬂﬂ®ﬂﬂﬂmﬂﬂwuﬂQTHMUW€®Qﬂﬂﬁﬂﬁﬁi%ﬂﬂ

Y]

HadAn a =0.05

g

Test and CI for Two Proportions: accident, management 5

accident X N Sample p
Expected counts are printed below observed counts

C1 c2 Total

1 0 12 12

1.20 10.80

2 7 51 58
5.80 52.20

Total 7 63 70

Chi-Sg = 1.200 + 0.133 +
0.248 + 0.028 = 1.609
DF = 1, P-Value = 0.205
1 cells with expected counts less than 5.0

a

d a wa (Y] LY o 4 o : o
HaN13UNINY ﬁauﬂ1?ﬂﬂﬂﬂﬂ]uﬂﬂﬂ3]uﬂﬁ@ﬂﬂﬂm9$wuﬂ31umluﬂ§@Qﬂﬂﬁﬂaﬁﬁgﬂﬂ

Y]

HadA « =0.05

o

Test and CI for Two Proportions: accident, management_6
Expected counts are printed below observed counts
Cc1 c2 Total
1 0] 16 16
1.60 14.40

2 7 47 54
5.40 48.60

Total 7 63 70
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Chi-Sqg = 1.600 + 0.178 +
0.474 + 0.053 = 2.305
DF = 1, P-Value = 0.129
1 cells with expected counts less than 5.0

a d

HAM3 AN ZHAUHIBNUIIYNVLINTBITNINAVRININNUTLIATOIINTNANTZ AV

oAy a =0.05

Test and CI for Two Proportions: accident, management 7
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 9 9
0.90 8.10

2 7 54 61

6.10 54.90
Total 7 63 70

Chi-Sgq = 0.900 + 0.100
0.133 + 0.015

+

1.148

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a

d a wva v 4 (Y] @ o 4 @ ! Y
HaN13UNIY Ga]l'n!ﬂ‘]'iﬂﬂ‘ﬂﬂﬂ‘lilfjﬁﬂmn!ﬂ%ﬂﬁﬂﬂﬁﬂaﬂlﬂﬂwuﬂﬁ?umﬂlﬂ?@ﬂﬂﬂﬁﬂﬁﬁiZQ‘U

Y]

HadA « =0.05

o

Test and CI for Two Proportions: accident, management 8
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 7 7
0.70 6.30

2 7 56 63
6.30 56.70

Total 7 63 70

Chi-Sg = 0.700 + 0.078 +
0.078 + 0.009 = 0.864

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

d ] @ [ 4 @ {
wam53ms1z11ﬁm11u'ammﬁms‘numunqmwwam@gmnammwummwm?mﬁ]ﬂiﬂaﬁ

seauledIngy o =0.05

Test and CI for Two Proportions: accident, management 9
Expected counts are printed below observed counts

C1 Cc2 Total
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1 0 8 8
0.80 7.20
2 7 55 62
6.20 55.80
Total 7 63 70
Chi-Sg = 0.800 + 0.089 +
0.103 + 0.011 = 1.004

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a d o A (v @ o
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o w

inTeednInanszaiedng a =0.05

Test and CI for Two Proportions: accident, management_10
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 5 6
0.60 5.40

2 6 58 64
6.40 57.60

Total 7 63 70

Chi-Sq = 0.267 + 0.030 +
0.025 + 0.003 = 0.324

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a d a Y (Y] @ o 4 o {
Nﬁﬂ‘ﬁ?!ﬂ§1$1’iﬂ'.]‘]uﬂﬂ!ﬁu@g]"]Hﬁ?ﬁﬁ1ﬁ1u1fﬂ‘ﬂﬂ31uﬂaﬂﬂﬂﬂﬂlf’]\T‘WUﬂ\‘I']uﬁU‘]JLﬂgf‘]\iﬂﬂiﬂaﬁ

seaudeding a =0.05

Test and CI for Two Proportions: accident, management_11
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 10 10
1.00 9.00

2 7 53 60
6.00 54.00

Total 7 63 70

Chi-Sg = 1.000 + 0.111 +

0.167 + 0.019 = 1.296

DF = 1, P-Value = 0.255
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a Jdy v a v U o o ) A o A
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seaudAy o =0.05

Test and CI for Two Proportions: accident, management 12
Expected counts are printed below observed counts

C1 c2 Total

1 0 6 6
0.60 5.40

2 7 57 64
6.40 57.60

Total 7 63 70

Chi-Sq = 0.600 + 0.067 +
0.056 + 0.006 = 0.729

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a ¢y v = = @ A Y @ [ A @
Waﬂ1iuﬂﬁ1$ﬁﬂTHﬁugﬂQ1uNﬂ1§Nﬂ@U5N1uﬂ15m1ﬂﬂiﬂQﬂﬂiﬂam@qw1ﬁm1umlﬂﬂ393ﬂﬂiﬂa

Nszgaurivdiny a =0.05

Test and CI for Two Proportions: accident, management 13
Expected counts are printed below observed counts

Ci Cc2 Total

1 0 4 4
0.40 3.60

2 7 59 66
6.60 59.40

Total 7 63 70

Chi-Sq = 0.400 + 0.044 +
0.024 + 0.003 = 0.471

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

2 cells with expected counts less than 5.0

a d g o 4 @ @ @
wam‘;3mswm’fmwﬁammﬁmsamum ﬂtﬁﬂ@ﬂﬂﬂﬂuiuﬂ"li"’U‘ULﬂ‘iﬂ@Qfﬂﬂiﬂaﬂli’)\iWUﬂﬁuﬂJU
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inTeednINanszaiedIny o =0.05

Test and CI for Two Proportions: accident, management 14
Expected counts are printed below observed counts

C1 Cc2 Total
1 0 9 9
0.90 8.10

7 54 61
6.10 54.90
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Total 7 63 70

Chi-Sg = 0.900 + 0.100 +
0.133 + 0.015

1.148

DF =1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a 5% [ = o v ! @ o A @ A
Wﬁﬂ1?ﬂﬂ§1$ﬂﬂ]uﬂ]5ﬂ1ﬂﬂaﬂuﬂ1Mﬂuﬂﬂ]ﬂﬂfﬁyﬂ1qmﬂ]wmaqWuﬂqqumiﬂﬂﬁﬂﬂﬂﬂﬁﬂﬁﬂ

seauedAy a =0.05

Test and CI for Two Proportions: accident, management_15
Expected counts are printed below observed counts

C1 Cc2 Total
1 3 20 23
2.30 20.70

2 4 43 47
4.70 42 .30

Total 7 63 70

Chi-Sq = 0.213 + 0.024 +
0.104 + 0.012 = 0.353
DF = 1, P-Value = 0.553
2 cells with expected counts less than 5.0

o

a d 4 [ Y g 4 o { v @ @
Nﬁﬂ1§?!ﬂ§1$1"iéﬁu€gﬁu!ﬂ§ﬂﬁi}ﬂiﬂaiﬂﬂi'ﬁﬂli’)\in!ﬂ\i"lLl‘]Jll!ﬂ?ﬂ\i’ﬂﬂﬁﬂaﬁigﬂﬂu&fﬁ 2]

a=0.05

Test and CI for Two Proportions: accident, total mach
Expected counts are printed below observed counts

C1l C2 Total

1 1 9 10
1.00 9.00

2 6 54 60
6.00 54 .00

Total 7 63 70

Chi-Sg = 0.000 + 0.000 +

0.000 + 0.000 = 0.000

DF = 1, P-vValue = 1.000

1 cells with expected counts less than 5.0

9

pamsAnNEHANUTUhamwsalanmAvesinnuiumTosinsnaisefuisdday
a =0.05

Test and CI for Two Proportions: accident, machine_1

Expected counts are printed below observed counts

C1 Cc2 Total



1 1 20 21
2.10 18.90

2 6 43 49
4.90 44.10

Total 7 63 70

Chi-Sq = 0.576 + 0.064 +
0.247 + 0.027 = 0.915
DF = 1, P-vValue = 0.339
2 cells with expected counts less than 5.0

a d

14 d Y Y @ Y A @ A Y
Wﬁﬂ1§3!ﬂ51$‘ﬁﬂ1uﬁﬂ1WQﬂﬂﬁﬂ!‘IjﬂQ1§Oﬂﬂ‘l‘lf\ﬂuhlﬂ"ll@\‘iwuﬂ\‘i’luGU‘]JlﬂﬁfJ\ﬁ]ﬂﬁﬂﬁﬂigﬂ‘U

oAy a =0.05

Test and CI for Two Proportions : accident, machine_2
Expected counts are printed below observed counts

C1 Cc2 Total
1 1 11 12
1.20 10.80

2 6 52 58
5.80 52.20

Total 7 63 70

Chi-Sg = 0.033 + 0.004 +
0.007 + 0.001 = 0.045
DF = 1, P-Value = 0.833
1 cells with expected counts less than 5.

a ¢y Y-V A Y Y Yy Y Y A @ A
HAaN1IAUAINNTHATHANTINAIN !ﬂﬁﬂﬁﬂﬂ@ﬂuﬂ]ﬂ”ﬂ‘lﬁ]uﬂﬂﬂﬂlﬂQWUﬂQ']u‘U‘]JL‘ﬂﬁ'f]\ﬁ]ﬂﬁﬂﬁ‘ﬂ
seauedngy a =0.05

Test and CI for Two Proportions: accident, machine 3
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 13 14
1.40 12.60

2 6 50 56
5.60 50.40

Total 7 63 70

Chi-Sqg = 0.114 + 0.013 +

0.029 + 0.003 = 0.159

DF = 1, P-vValue = 0.690

1 cells with expected counts less than 5.0

9

a ¢y Y Y o o A [ A v Y
HAaNIIAUAINITHATHANTI NN Gl‘liﬂﬁ-!‘,lﬂﬂ"]]@\ﬁ/\luﬂﬁTuﬂJULﬂ’i@ﬂ%ﬂiﬂﬁ%i%ﬂﬂuElﬁ"l 2!

a=0.05

Test and CI for Two Proportions: accident, machine 4
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Expected counts are printed below observed counts

C1 Cc2 Total
1 2 11 13
1.30 11.70

2 5 52 57
5.70 51.30

Total 7 63 70
Chi-Sq = 0.377 + 0.042 +
0.086 + 0.010 = 0.514

DF = 1, P-Value = 0.473
1 cells with expected counts less than 5.0

a d a Y o
N3 AN ZHAUAMNEANIVANM BN MazmIuauiamaldnulaaniinaudy

o w

inTeednInanszaiedn a =0.05

Test and CI for Two Proportions: accident, machine 5
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 9 10
1.00 9.00

2 6 54 60

6.00 54.00
Total 7 63 70

Chi-Sg = 0.000 + 0.000 +
0.000 0.000 = 0.000
DF = 1, P-vValue = 1.000
1 cells with expected counts less than 5.

+

a d
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@

Had1An « =0.05

o

Test and CI for Two Proportions: accident, machine 6
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 8 9
0.90 8.10

2 6 55 61
6.10 54 .90

Total 7 63 70

Chi-Sqg = 0.011 + 0.001 +
0.002 + 0.000 = 0.014

DF =1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0
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seauedAy o =0.05

Test and CI for Two Proportions: accident, machine 7
Expected counts are printed below observed counts

C1 c2 Total

1 1 11 12
1.20 10.80

2 6 52 58
5.80 52.20

Total 7 63 70

Chi-Sq = 0.033 + 0.004 +

0.007 + 0.001 = 0.045

DF = 1, P-Value = 0.833

1 cells with expected counts less than 5.0

d [ Y @ o
wamﬁmswm’ﬁmzuumiﬁyuwammﬂ nﬁmﬂui’)q‘luﬁmwﬁmmwummﬂm

o v

1nTeIININaNIzaiad Ay o =0.05

Test and CI for Two Proportions: accident, machine 8
Expected counts are printed below observed counts

Ci1 Cc2 Total

1 1 9 10
1.00 9.00

2 6 54 60
6.00 54.00

Total 7 63 70

Chi-Sg = 0.000 + 0.000 +
0.000 0.000 = 0.000
DF = 1, P-vValue = 1.000
1 cells with expected counts less than 5.0

+
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Test and CI for Two Proportions: accident, machine 9
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 9 10
1.00 9.00

2 6 54 60
6.00 54.00

Total 7 63 70

Chi-Sqg = 0.000 + 0.000 +
0.000 + 0.000 = 0.000
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DF = 1, P-Value = 1.000
1 cells with expected counts less than 5.0

d o o o 4 @ i
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seauedIny o =0.05

Test and CI for Two Proportions: accident, machine_10
Expected counts are printed below observed counts

C1 Cc2 Total
1 1 12 13
1.30 11.70

2 6 51 57
5.70 51.30

Total 7 63 70

Chi-Sg = 0.069 + 0.008 +
0.016 + 0.002 = 0.094
DF = 1, P-Value = 0.759
1 cells with expected counts less than 5.0
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HaN13UNIY ﬁaun1iﬂﬂﬁaﬂizuUﬂﬂTnﬂ1u1ﬁamﬂﬂwuﬂﬂiH%iﬂﬂ?ﬂﬁ%ﬂiﬂﬁﬁizﬂU

Y]

HadA « =0.05

o

Test and CI for Two Proportions: accident, machine_11
Expected counts are printed below observed counts

C1 C2 Total

1 2 5 7
0.70 6.30

2 5 58 63
6.30 56.70

Total 7 63 70

Chi-Sq = 2.414 + 0.268 +
0.268 + 0.030 = 2.981

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0
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oAy a =0.05

Test and CI for Two Proportions: accident, machine_12
Expected counts are printed below observed counts

C1 Cc2 Total

1 0 5 5
0.50 4.50

2 7 58 65

6.50 58.50
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Total 7 63 70

Chi-Sg = 0.500 + 0.056 +
0.038 + 0.004 = 0.598
DF =1
* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid
2 cells with expected counts less than 5.0

d a o o 4 [ { [
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oAy a =0.05

Test and CI for Two Proportions: accident, total env
Expected counts are printed below observed counts

C1 c2 Total

1 0 9 9
0.90 8.10

2 7 54 61
6.10 54.90

Total 7 63 70

Chi-Sq = 0.900 + 0.100 +
0.133 + 0.015 = 1.148

DF = 1

* WARNING * 1 cells with expected counts less than 1.0
* Chi-Square approximation probably invalid

1 cells with expected counts less than 5.0

a d s Y vy A va Y A 1 o o @
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Test and CI for Two Proportions: accident, environment 1
Expected counts are printed below observed counts

C1 Cc2 Total
1 3 22 25
2.50 22.50

2 4 41 45
4.50 40.50

Total 7 63 70

Chi-Sg = 0.100 + 0.011 +
0.056 + 0.006 = 0.173
DF = 1, P-Value = 0.678
2 cells with expected counts less than 5.0

a d
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Hedny a =0.05

Test and CI for Two Proportions: accident, environment_2
Expected counts are printed below observed counts
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C1l C2 Total

1 1 20 21
2.10 18.90

2 6 43 49
4.90 44 .10

Total 7 63 70

Chi-Sqg = 0.576 + 0.064 +

0.247 + 0.027 = 0.915

DF = 1, P-Value = 0.339

2 cells with expected counts less than 5.0

a d
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oAy a =0.05

Test and CI for Two Proportions: accident, environment_3
Expected counts are printed below observed counts

C1 Cc2 Total

1 1 19 20
2.00 18.00

2 6 44 50
5.00 45.00

Total 7 63 70

Chi-Sqg = 0.500 + 0.056 +

0.200 + 0.022 = 0.778

DF = 1, P-vValue = 0.378

1 cells with expected counts less than 5.0

k% [

a d @ Y 4 [ { v v @
Waﬂ‘lia!ﬂ51$ﬂﬂ]u!!ﬂ3ﬁ’j]\‘i‘13~i!ﬁﬂ\1‘w9m@\1Wuﬂ31umﬂlﬂ§@\1%ﬂiﬂaﬁﬁgﬂﬂ‘Hﬂﬁ'] 2

a =0.05

Test and CI for Two Proportions: accident, environment_4
Expected counts are printed below observed counts

C1 Cc2 Total
1 2 14 16
1.60 14.40

2 5 49 54
5.40 48.60

Total 7 63 70

Chi-Sg = 0.100 + 0.011 +
0.030 + 0.003 = 0.144
DF = 1, P-Value = 0.704
1 cells with expected counts less than 5.0

o

a 5% A (Y] @ @ A Y A v @
Nﬁﬂ1§3!ﬂ§1$1"iﬂ‘luw1ﬂﬂﬂﬂ\?sll‘éslﬁgwLlﬂﬂ"lusllllmﬁﬂﬁlﬂﬁﬂaﬂﬁgﬂﬂu&ﬁTﬂﬂl a =0.05

9

Test and CI for Two Proportions: accident, environment 5



Expected counts are printed below observed counts

C1 Cc2 Total
1 0 16 16
1.60 14.40

2 7 47 54
5.40 48.60

Total 7 63 70

Chi-Sqg = 1.600 + 0.178 +
0.474 + 0.053 = 2.305
DF = 1, P-vValue = 0.129
1 cells with expected counts less than 5.0
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