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Thesis Title The selection of preventive project for accident on expressway
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ABSTRACT

At the present, there are many expressway users since it provides convenience and
promptness in traveling. However, a small mistake on use of vehicles on expressway can cause
serious accident, since vehicles can use higher speed on expressway than normal road, Therefore,
the Expressway and Rapid Transit Authority of Thailand realizes the users’ safety, hence provides
safety assessment on road use and also searches for various procedures to prevent any accident in
order to prevent any potential problems. The Expressway and Rapid Transit Authority of
Thailand plans for a project to prevent accident in any point which is expected to have frequent
accidents, for instances, improving road lanes, and installing signs in any point in risk, curve or
crossroad, This research is about studying special preventive project for accidents on expressway.
It aims to select preventive project that is suitable for the exciting budget and the most profitable.
We study accident preventive project on Burapha Withi Expressway. This study analyzes relative
data using statistical and economical method in order to use the data as variance in selection of
suitable preventive project. We use linear determination as tool to support the selection so that the
most profitable project which is under requirement such as existing budget will be select. For the
data analysis, we use economical data as major variance. As the result, there are total of 7 projects
selected for the procedure with total .budget of 1,631,300 Baht. After the operation is completed,
it will give profit in total of 352,484,500 Baht which will be optimal beneficial for the

expressway users’ safety,
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Evaluation - Nature (Typs) Test(s) or Appendixz C Reference
Design of Criterlon ' Procedures Reference

Before/Afler  frequencies a X* for Poisson Frequency C1
b Paired 1251 (if normality C2  Snodecor & Coctuan (1967) pp 92-100

assaned)
rates a Paired t-test C:  Snedecor & Cochran (1967) pp 92-100
propartions B z-test for prop. C3  Ostle (1963) ppEl15-117
If statistical contro! of other
factors is agempied:
b Modified Manieh-Heenszel €4 Campbell (1970)
¢ GENCAT C4  Landis, Stannish, Freeman & Koch {1978)
d ECTA C4  Goodman & Fay (1974)
e CONTABR C4  Gokhale & Kuliback (1976)
variances a F-lest CS  Snedecor & Cochran (1967}
dismibution @ RIDIT C7  Hochberg (1975)
shifle b Kolmogorov-Smimav C6  Sicpet (1956) pp127-136
Belore/Alier  frequencics 2 X? for Poizson Frequency Q1
with randomised b Paired Liesifor B o A C:  Snecdecor & Cochran (1567) pp 91-100
conlrols within group
¢ nlest for group vs group C?7  Snedecor & Cochean {(1967) ppl100-106
and d - Analysis of Covariance C8  Sncdecor & Cochran (1967) Chapier 14
Belorc/Afier & Median test (caiegonical duta) C9  Siegel (1956) pp111-116, Conover (19713
with comparison i Mann-Whimey U C9  Siegel (1956) pp116-127, Conover (1971)
groups {categorical data)
PrOpOLons 2 z-lest (or proportion between 3 Ostle (1963) ppl15-117
BToups
and -
BeforefAfier with If staristical control of
correction far other factors is agemptad:
FERTESSION 10 Mcan b Modified Mantel-Haengzel  C4 Camphell {1970)
¢ Analysis of Covariance C4  Snedocor & Cochran {1967}, Chapier 14
d GENCAT €4 Landis, Swnnisk, Freeman & Koch (1978)
¢ ECTA C4  Goodman & Fay (1974)
{ CONTAS C4  Gokhalee & Kultback (1976)
rates a Paired i-test ov Cl  Snedecor & Cochran {1567) pp92-100
B v A within group
b e for group vs C7  Snedecor & Cochran (1967) ppl00-106
group
¢ Analysis of Covarignce CB  Snedecor & Cochran (1967) Chapter 14
variances 2 Facnt ) C5  Snedecor & Cochran (i967) ppl16-117
mm a Kolmogorov-Smimov C6&  Siegel (1956) pp127-138, Conover (1975
shifts b RIDIT (two sampie) C?  Hochberg (1975) :

AN : Council et ak., 1980
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Ta
o
df 59 475 95 a0 .50 19 05 025 0l
1 0002 008 004 02 4% 271 3184 502 4.63
2 az 05 10 2t 1.39 4.61 5.99 7.38 9.21
3 A1 .22 3s 58 237 6.25 784 935 11.34
4 30 48 bl 1,06 136 7.78 9.4% 1.4 13.28
5 .55 E)) 1.5 361 435 9.24 11.07 12.83 1509
& B? 1.24 1.64 220 5.35 10.64 1250 14.45 16.81
? 1.24 169 217 183 6.35 12,02 14.07 16 0 1B.48
8 1.65 218 213 3.49 7.34 13138 15.51 1753 20,00
9 P .70 133 417 834 14.68 16.92 19.02 21.67
10 256 3124 344 487 9.34 15.99 18.31 20.48 3.2
1 305 188 457 558 1034 17.28 19.68 21 2472
12 357 440 5.23 630  1i34 18.55 2103 2334 26.22
13 4.1 Sl 5.89 T4 1234 19.81 2236 2474 27 64
14 4,66 5.62 6.57 779 1334 21.08 2168 2612 29.14
1% 523 6.26 7.2 855 1434 2231 25.00 27.49 3054
14 5.81 6.90 1.8 931 15.34 23.54 26.30 885 320
17 641 7.56 867 1008 164 2437 27.5% 3019 1341
18 7.0 §.21 9.3% 5086 17.34 2599 2887 .53 2481
19 7.43 9.90 10.12 1165 1834 27.20 30.14 32.85 36.19
20 8.26 959 10,85 1244 1904 28.41 31,41 3407 37.57
21 A.90 10.2R 11.59 1324 2034 29.62 32 67 35 .48 3893
2 254 1098 12.34 14.04 2134 30.81 192 16.78 4029
23 10,20 1168 13.08 1485 2234 3201 3517 3808 41.64
24 10.86 1240 13.8% 1566 2334 31.20 36.42 3036 4758
25 11.52 13.11 14.61 16,47 2434 34,38 37.65 40.65 4413
16 12320 13.84 15.3% 1729 25 34 35 55 IR R 1192 45 64
27 1289 1457 16.15 1211 2634 -36.74 q0.11 43.19 596
2 1356 15.30 1543 1994 27234 37492 4134 14.46 35 28
29 126 16 04 17 7t 19.77 3834 39.09 4156 1572 40 59
3o 14,95 16.78 1849 WED 2934 026 4377 46.98 50 84
4 2216 442 26.51 WU5 39M 3581 55.7G 59.34 63 69
50 2971 3235 476 3769 4933 63.17 67.50 7142 76.15
50 37.48 40.47 4319 4646 5933 74,40 79.08 83.30 AB.3R
70 4544 4875 51.74 5533 £9.33 9553 90.53 9502 10043
BO 53.54 57.1% 6039 6428  78.33 3558 10188 10663 11233
w0 61.75 G5.64 £9.13 7328 B9.33 10757 0 L35 NBa4 12402
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L

1 a a oa o =1 o g o
wadmivlumsitenisdlfnanimuansdSvlauazszanueyms 1o

19 a5 3.6

a3 19h 3.6 madSudgaud luiedloadugifme Ussnmeignsidan uazalde

= Tazensunlugaunwses o3ty @) | s wm)
~ 2
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1. das1manmia (Interest rate) Tums hnszimarsugmaas suiuoyia

k4 ¥
by ar A =t

Bezdoansiudasmenis E]ﬂ‘imﬂﬂl‘]JleljﬂTli‘l:l,ﬂﬂﬂ’hﬁﬂiWIEIﬂl‘]‘jyﬂﬂ:ﬁuﬂ?ﬂslﬁl‘ﬁ'ﬁﬂﬂﬁu'Ia
wiosmsmonifiotetnnia iz inslisarneniioszdealniaseaion Faluunndaes
Senn Temalunisau gasnenidie 10 - 20 % v 1dFutiesTunsUszdunanad nis
vualulssmadidaimun

2. AMINI Equivalent Uniform Annual Benefits (EUJAB) Tunisdszinm
was1lsaan1ianavesgsima TawGen IiSisiifuaneasaamsdiule nisannaves

s = o = e oa o ar & = 3 -,
gieing lagi v fiawduiuiiunsaldoulaven)funassesussdilimenas

+
L=

= ; o Py ‘; t :.: i e o ] =4 1 ¥ W
WHAu watt Isvzfinvuluganaiu aAundovewwaii lsudnztlaz hildmngnaes

o b
1)

uﬁ’mnl%\;uuﬁﬂﬁnﬂu Uniform Annual Benetits (EUAB) ﬁd{f
EUAB=CR' Z (cach year * s benefit) (cach year " s PW')
Tavil
CR: = Capital Recovery Factor for n year (service life of

improvement) af an [nterest ratc i

PW' = Present Worth Factor for each year at interest rate i.

L

Z = Surnmation of all year of service life

FIMTUAEN Capital Recovery 1% Present Worth eu13a 1481815199 3.7
3. MSHIAI Equivatent Uniform Annual Cost (EUAC) iilpsnnaidssis
Tunisdfinljedszsneuais sl lumsamuaiasn arldelunsdutiuauaaesil
1 P P o > & o o 3 o ¥ 1 - L | .
naA1 N aIMuAIN1s 1511 Faduiludswsldoulnegwiaufedtu fio Equivalent

¥
Uniform Annual Cost (EUAC) 1um‘140'lq*uaqmﬂﬁ§qm fal

EUAC=CR,

-T(SF!)

1+i K, PW,

4=t

#

Taot

SFf1 = Sinking Fund Factor for n years at an interest rate i.
[ = Initial costs of improvement.
K = Constant annual cost.

T == Terminal value of improvement.
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n = Service life of improvement.
Z = Summation of all year of service life

AM$UA 1009 Capital Recovery ¢ Present Worth 81013041 149100115749 3.7

[ 1 4
TN 3.7 LEAIA EIfl!‘]JUYI‘lJﬁH 12 %

Single Payment Uniform Series Uniferm Gradlent
Compound  Fresent Sinking Capital Compund Present Gradlent Present
armotmt worth  fund  recovery amount worth conversion worth
factor factor factor factor factar factor factor factor
n FiP PiF AlF AlP FIA PIA AG PIG n
1 1.1200 0.8529 1.00000 1.12000 1.040 0.893 D000 0.000 1
2 1.2544 0.7972 047170 0,591 70 2.120 1.690 0.472 0.797 2
3 1.404% 07118 029635 041635 1374 2402 0.925 2.0 k}
4 1.5735 0.6355 0.20923 0.32923 §779° 3037 1389 §.127 4
5 1.7623 0.5674 015741 0.277 4\ 6.353 165 1775 6.397 5
6 19738 0.5066 0.12323 0.24323 8.115 4111 2172 B.430 &
7 2.2107 0.4523 0099 12 0.21912 10.089 4.564  2.551 11.644 7
8 2.4760 0.4029 0.081 30 0.201 X 12300 4968 2913 14.471 8
9 2.7731 0.3606 0.067 68 0.187 68 14.776 5324  3.257 17.356 9
10 3.1058 03220 005698 0.17698 17.549 5650 3.585 20,254 10
11 3.4735 02875 0.048 42 0,168 42 20.655 54938 384 23,129 1
12 3 B0 0.2567 0.041 44 0.161 M4 24.133 5194 4,19 25.952 12
k) 4.36035 0.2292 003568 015568 28.029 6.424  4.468 24,702 13
it 4 8371 0.2046 0.030 87 0.153 87 32.393 65,628 4,732 31.362 14
15 5.4736 0.1827 D.26 #2 0.146 42 37.28D 6811 4980 33.4920 15
16 6.1304 001631 002339 014339 42.753 6.974 51215 36.367 16
17 6.8660 01456 002046 0.140 46 48 8R4 7120 5.435 38.69%7 17
18 7.6%00 01300 00179 0137494 55,750 7.250  5.643 40.908 18
19 B.a128 0.11s1 001576 0.13576 £3.440 7.366 5838 42.998 19
20 9.5403 03037 D013 83 0.13388 T2z 7468 £.020 44 Y68 24
n 10.8038 0.08426 001224 (.13224 R1.699 7.962 61N 46,819 21
n 12.1003 0.0826 0.01081 0.1308] 92.503 7.645 623591 48.554 22
3 13.5523 0.0738 0.009 56 0.129 56 104 603 7.71% 6501 H.178 23
24 15.1786 0.0659 0.008 46 0.128 46 118.153 7.784 6.64] 51.693 24
5 17.0001 00584 000750 0,127 50 133.334 7848 8771 53.105 25
26 19,0401 04525 LG 6 0126 65 15(1.334 THYG 6892 S48 26
7 21.3249 0.0469 000590 0.125%0 164,374 7941 7.005 53.637 27
28 23,8839 0.0419 000524 012524 190699 7884 7110 536.767 28
9 26.74% Q0374 0004 66 0.12466  214.583 $4022  7.207 57.814 2
k1] 299599 0.0034 00414 012414 241.333 g.055 7.297 G8.7R2 30
3 33,5551 00298 000369 012369 271292 g.0Bs  7.381 59.676 31
32 375817 0.0266 0.00328 012328  Xd.847 8.112 7.4%9 £0.501 k7]
a3 42.0915 0.0238 0.00292 D292 M2.429 a.135 7.5 61.261 33
M 47,1425 0.0212 0.00260 0.12260 384520 B.157 7.5% 61.961 34
k) 52.7996 00188 000232 012232 431.6463 R176  7.658 62.605 35
40 93.0510) 0.0107 0.0M 30 DB.12130 7e7.091 4244 7.8% 85116 40
45 1631 9876 0.0061 0.00074 012074 135823 8283 8.057 66.733 45
50 2BY9.0W22 00035 0.00042 0.12042 2 400.018 #4305 B.160 67,762 50
x

0.120 00 #1333  8.313 64,444 x*

AN U gIERs 1PINT TN 2548

4. msninaii lsaqniael) (Net Annual Benefits) (Humaniesznitem

Equivalent Uniform Annual Benefits and Costs (EUAB — EUAC)
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5. niamiadasaIunalsy Toxinouainu (Benefits - Cost Ratio ;

B/C) L‘ﬂuﬁﬂ‘ﬂﬂ"?u‘ixﬁ’j]dm Equivalent Uniform Annual Benetits and Cosis (EUAB / EUAC)

332 madonlaninistlestumnnagi@maquunmeniey Tov1d Linear Programming
A Ay - o - ' a =
dhunsesiiesiolumadonilasenisa TassruswTasansan q swilisine wadilsgns
sasraumalsy Tominaduaimy Tadonaduszduaiudss Aud aauguuse i
o W A a =] o - e
{udoyalumsdedula adoninsenmistlosina maliussaiagszasnitaa’ly
I = ¥ o - ¥
fMuUANTITUTY (Linear Programming) 152nounie
1. audsi i lunisaaduladlvilgm nS5e “Decision Variable”
wl . . . & = 1 1
2. aun133AgUsEaan (Objective Funtion) Fadasiimuinfiganiotiasiem
Tasfiaumaaadl |
Max 130 Min = a,x,ta x.+ax+.....a x
T -
x, wnumsiudsmadadule
a.  dulszAniwmihdulsmsdaduleioni
A ¥ o ow v = ! . . & =
3. Jeuludatanuaie 4 vesllyni#uSonda Constraint Fanuofa

n tumsUgiaidaduasuguassuaunsiiu o Taoleunisded]
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y . A ATTUTULITY ArAe
(Wshuinswuilyn)
nt-1 3 3 4
nil-2 3 3 4
wil-3 3 3 4
nl-4 3 3 4
nil-7 3 2 3
n2-| 3 3 4
2-2 3 2 3
n2-13 2 2 2
N2-5 3 2 3
n2-7 2 2 2
n2-§ 2 2 2
n2-9 2 2 2
M2-10 3 2 3
n2-11 3 3 4
n2-12 2 2 2
n2-13 3 2 3
n2-14 3 3 4
N2-19 3 2 3
n3-3 3 3 4
ni-4 3 3 4
ns-2 2 3 3
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F-1 - = z - -e..l. r;
X, fio InssnisdnasihoiiounanniaaneuuRUN
- ; Y o & o . FY oA
X e TasemisdiuszdunuAas 193 Wlinuseie
A o e ] o =
X, Ao Tassmsfenathudon / Thuddaaus
¥
X, Ao Tasenisandathenuztiduni
X, Ao Tnsamsdsulsadursiesini
X, Ao TnsamisAndadmaaziovuay / maaziounes
. . 4~ oy o
- X, s TnssmsAduazaonanunia
¢ w o . . . & o A i
2. sz ianduingilszaid (Objective Funtion) Sz fvua liidmniiga
2 ¥ » 1 [
{(Maximization) ¥m3 19 luduasuil vineds MszauaNUFEDIUTBINISAAAIIDITAHA
1Infga
A ¥ o o - R oo r;’ & o o
3. Qo lvderieduveailm (Constrainty M33duiinmeda Junlalunsaamu
uaag Tasanisd nazdaualszunuid nasgi 2,500,000 119
¥
Tngliannissaii
OF :MaxZ=a x +ta,x,ta,X,+.....a,x,
S.T:b,x,+b,x,+b,X, +....... b,x, < 2,500,000
= XXy Xy X, =0, 1

x,-x, fio Insamsilasdumsifagiamguuniarim
a,-a,fa MsydunIdsiuvesmsanasoigtiatavedInsimitlosiu
PIIAAGUAMALUMAHIFY

b,~ b, A0 Quamuvesudaz Insanmstlesdunisiagidmauuniafiem
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¥
MnarunsaIna Audsann Tvoyaagl 1dda

A15199 4.1 YeyairuamnaduAs AN 1

t

«

al - 1 o A q'.r 3
Tasanisiloadunisne ATTTAVPIIFBIU (%) Ruadnu (um)
QUM ULNIINEAY (x ) (a) (b)
1. TA59MSAAAY Crash Cushion 95 550.000
s P
2. Tasensanathodeunas 62 45,000
A -
AT INLITUUAYING
e+ 4 = '
3. Ta5an15YSUILAUNURINTING 100 45.000
¥ ianuseio
4, Tasansaaaathudau / the 7 45,000
& o
Sfpnams o
¥
5. Tasensaaasihonusi 41 45,000
Fuma
6. Taramsl5Sinlsuduasas 71 45,000
Inu
7. Tassmsandsiagaziouuna 6 1,750,000
/ MAAEN UL
8. Tnsanddurzaeninnga 71 1,750,000

a [
nmiunsendoyanazdaiv Tsunsy win

AR THUAITINN 4.2

«

QSB  IMsAiuIumIfneu
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{t

MINN 4.2 HANTTANIUMIAAEDNTATINGA AT 1 adoyanedtuada lae

Iﬂﬁuﬂsn Win QSB

[ Solution Unit Cost or Total " Aeduced Basis

i Value _ Profit cfj) ' Cnnllibulinn_ Coslt Status
i) 1. 95 85 95  athbound
-2 1 82 82 0 basic
El 1 100 100 100 at bound|
Y § 1] _ 7 0 7 at bound
5] 1 a1 41 A at bound
8 1 N 7 D basic
? a _ B 1] 6 ~at bound
B 1 71 71 0 basic
—_ . . . o _
. _Dbiective Function _ Max.] = 460
= "Left Hand ' Right Hand  Slack  Shadow
.| Constraint  Side Direction Side or Surplus  Price
| onstram : "
1] C1 2436, auu <= 2.500.000 3.200 0

° <t 3 War oAl . - @ - a
inﬂﬂ.liﬂ]ujmﬂzlﬁuqﬂjqiﬂﬁllﬂﬁuq hlﬂﬂﬂlﬁﬂﬂ]ﬂ'jdﬂ‘li‘q NIZHTU1 6 LATINIT AU

X

= = : .
, A8 1ATIN19AAAY Crash Cushion

& a e g - E &
X_, Ag IﬂSQﬂ.Iﬁﬂﬂﬂ\rﬂ—|UW]E]U!Lﬁz!ﬂiﬂQﬁlﬂUUuwuﬂ'N

=] [ o f“‘l‘ b ] 1 ]
X, fn Tﬂ'ﬁ'dﬂ"l'iﬂﬁl]‘.i:ﬂ'l]ﬂuﬂ’)i]ﬁﬁ]iclﬁllﬂl'lllﬁﬂluﬂd

X, fe Iasamsdenathonusindunn

X, o TasamnlSulguduviies vy

X

il Insamsuday TnsansiivSnafdmrauazizdesfulsud

o A 9 =1
¢ NB Tﬂsqm'smﬁu’ﬁzaammm
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Tafinionay 1

UTNw ‘lNiH"l] ‘FI'ITIﬂUil')mQ"U’ljin'}m‘l’]UﬂElul.i.ll.ﬂENWE]\'lﬂ mmumﬂﬂ muﬂmnnmm:

wilasanisa unaz HSL'JELIUU lﬂmﬂmuiunmmma ﬂ7]1111?st1 AT ULT WIRAN NG 1

innfaveausazuiiom (s1002@oads 10N WA IANLIN ¥ A1319R

1) mm‘i’u‘lwwuﬁ'q

nsizvvoyau1Fira e e W IddeyaRislumsdaduladmehiaranisg Tuvsinm

, . . 40 2ty .
Tatha Taons1dldsunsy win @SB taelumsdmnn saluvuasuiidoyaidaaldun

[} o o v ot R oo
HanBLUNUVDBWaz 10590134 TTUAAD A 1A91NN1511IA Benefits / Cost Ratio Auiu@u

amuvoaaaz Insamsa nazdedite luSessudsyuna fio 2,500,000 w1n Tavnsondfi 1a

asluTsunsu 4 Taw



{i

1. ﬁauﬂi'ﬁiﬂumﬁﬁﬂﬁuh H?E} “Decision Variable”
X, ﬁﬂ jﬂidm'ﬁﬁﬂﬁd Crash Cushion AUSm 0l -1
| - 5 = A -‘7 .-i &y
X, fin Tnsamsaadsthodeunazinioauisuuniune Ausnnn i -2
" a < - A . a IS
X , fin Insamsaadstho@ouwazmisemsuuiunn fusom n 1 -3
I u’: o .' fr n‘.; - :
o Insansfadsthudounaznd osrmvisuuiiunie Avina n | -4
o= = 3 oy A‘I «3‘ d‘. =
10 Tasaminaaath o ouuazsnToamuouuHun 1 Musu R 9 — 4
= 4 y o -
ASINIsARAA BApuLAZIAT DI ITUURUN I AU 1 =7

¥ 1 r
Asan1sUSUIEADAUAD s I A eDilo AuTu N1 -7

3.& 3.&
o]
Fo A . SR |

ATINTUSUIEAUNLA295 195 1A INADIeY NUTIM R 9 -0

- o & ] A o
o f [3] I.'ﬂ'jQﬂTﬁﬂﬂﬂQﬂ1ﬂllu:u1lﬁuﬂ]q Ny nN2-2
&

=

< o W A -
N0 l.ﬂﬂn‘liﬂﬂmﬂ‘ll’mu:mlﬁ‘u'ﬂ'ld UM N 2-3

X

=

- a g a4 o
X A9 Iﬂ5Qﬂ15ﬁﬂﬂﬂﬁ10£lu$u1!ﬁu1’lﬂ NUINIUN2-9

=)

X , fp Insamsaadatheuustivdun fusSnunz -3
=4 -y : a 3 Moa

X, fio TasamsAndathomzdndunie fusomn 2 - 14

X , fin TosamarfSurlsudussies lvu finsnaunz—s

X . fn Insanisdfudyudueswslmi iusom w2 - 7

X, fio Tasamalfudgaduesasmi Asnun 2 -8

X, A9 Tnsamsdfudsuduarashol Hiusna v 2-10

Lol

X ,, e Tnsamsdfudsaduasnsivy Husoun2-19

X ,, fie Tasamstfinlzuduares i fuSom e 9- 10
X, o Tasensaduazananuia Husomw (- 1
2. szyilaiduingseasd (Objective  Fumtion)  devzfmualdiinminiiga
(Maximization) 39m1335esuaeuil wnefa HaRaUIMUTNTiTe
3. douludetafiuvesiim (Constraing MiMofinmwia Auildlumsaauy
uAay 1nsanise Lm:ﬁmﬂszmmﬁﬂ"wﬁ'ﬂmjﬁ 2,500,000 U
Taoflaumsaai
OF :MaxZ=ax +a,x,+a,x, +........ By Xy,
ST:b,Xx,+b,x,+b,x,+...... b %, < 2,500,000
X KXy Ky =01

Taoh
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x - x, 16 InemstlesduninfagiAamguuniafiay
a - a,, 70 masemuvatinsinstieafumsnfagiAmauunicieny

b, - b,, Ao Fussnuysiasy Inssmstiestumaiiaglifmauunsiim

raumMsMIna 1 fulsang oyaagy e

o MI1A 4.3 "an“ﬁﬁ'muﬂﬂ'liL%qtﬁ’umqmm;nu'qu‘ﬁ LM E L EATIRE
Tasamstlesiunisifia NaADLLYIU (UT¥) RUaIN (U9)
QUAHALUNIIHLIAY (x ) : (a) : (b,}
ni-l 124,944,600 $50,000
ni-2 4,550,040 45,000
ni-3 " 4,550,040 45.000
ni-4 4,550,040 45,000
ng-4 3,722,760 45,000
g nYy-8§ 3.584,380 45,000
ni-7 33,351,500 1,750,000
2%-9 33351500 1,750,000
n2-2 20,334,500 112,000
"n2-3 15,641,920 112,000
n2-9 15.641,920 112,000
12-13 20,334,560 112,600
n2-14 25,809,170 112,000
n2-5 7,220,003 14,800
< n2-7 5.553,848 14,300
n2-8§ 5,583,848 14.800
n2-10 7,220,003 14,800
n2-19 7,220,003 14,800
2910 7,220,003 14,800
nl-l 1,922,050 25,000
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invunsandeyauardaldldsunsn win  QsB  Minsdwaamidiaoy

aanaadlumisan 4.4

A13199 4.4 mamadunansAaBenaunuIned 1 lasldsunsn win QSE

- - Monday: - | - “July . 2B | "2008
Decision ; Solution UnitCostor  Total Reduced  Basis
Variable | Value Profit c(i) Contribution Cost Status
x1 1 124,944,600 124,944,500 o basic
X2 1 4,550,040 4,550,040 0 " basic
X3 1 4550040 4.550.040 0 basic
X4 1 4,550,040 4,550,040 D basic
x5 1 3,722,760 3,722,760 ) basic
‘X8 1 3584880 3584880 D basic
X7 0 33,351,500 0 133,351,500 at bound
X8 0 33,351,500 0 133,351,500 at bound
X9 1 20,334.500 20,334,500 0 " batic
X10 1 158541920 15.541.920 0 basic
X11 1 15641,920 15.641.920 D basic
X12 1 20,334,500 20,334,500 0 basic
%13 1 25.809.170 25.809,170 0 batic
X14 1 7.220,002  7.220.002 0 basic
%15 1 5553848 5553848 0 basic
X186 1 5,553,048 5553,848 D basic
X17 1 7.220.002 7,220,002 0 basic
X18 1 7.220,002 7,220,002 0 basic
: %19 1 7.220,002  7.220,002 0 batic
E %20 1 1.922,050 1.922.050 0 basic
" | Dbjective Function ([Max.)= 285.574.100
[ Left Hand Right Hand  Slack  Shadaw
] _I:onsllaint Side _ Direction Side or Surplux Price
¥] €1 1.448.800 ¢= 2,500,000 1,051,200 0

4 L L] o WY o
VIAUINNHIZHUT RV TEUIW 2,500,000 WIN 3% 10390154 Ieaail
1. Tnsan1sAnAa Crash Cushion

a & A A e
2. TasamsdadetofaunasmIsanuouuRung

. Tasamsdadathenustinduma

L

.

- Tassnmstfvdsaduasoslng

= 5 -]
5. Tﬂ‘5\1ﬂ1‘iﬂlﬂ1ﬁf$ﬁi)?‘l’ﬂllli’l
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Falunisidoniiilnsensdana1ine 5 Tnsan1s 19EuaIne 1,448,800 U uag

1Aearaunny 285,574,100 UM

HHITIaN 2

Taumis g Talsunsy win - QsB  iumseedoriolumsdnnm Fandesinms

- o T :: a = a
Jins iz dagadnardndunwdniu Taoldideyandnunsvymans Fuilunisi

Tasamsa Pildanaunatlsz Teridoduamu@o) yviulludulslumsdadenTnsanmsa
Huaamuvaauaaz 1asams- wazdesialudaasuilsyanas fie 2,500,000 1w nsenasly
Talsunsu 2 Tay

Amuanisiyadu (Linear Programming)

1. AwlsAlF lumsaaduley ¥5s “Decision Variable”

X, fio Tn5an138ARAI Crash Cushion
& o~ - “ 4 o

X, fa TasamsAndethodeunazins panmneuuHuma
-~ w v A e ¥a + o

X, Ao Tasanmsisusgdnnurios s Idinmaeiied
o - - 3 A 5 o o

X, fin InsanmsAanathoidau / Thesiiannmuibi
(= = g ] ¥

X, fio Tasersdaasihsguzindums

X, Ao Tnsamsilfmlgadussies T

X, fo Tnsamsdadaiagaziounas / maazfounas

- - o
X, Ao TasansBidurzaonmnio

e w . . y ; -4 A 1
2. syyinduiaqussasn (Objective  Funtion)  Fevzfimualiiidamwindiga
(Maximization} F4msIToludunsuil vaneils mdasidiunarlsz Tesdasduainy (B/C
Ratio)
Ay ¥ e ow . . aw 4 s a oA
3. Qo lvdotiafuvesdlym (Constrainty M3ITetivinede RuilFlumsamu

'
[3

udag 1asans4 saslavlsznaiifiasgh 2,500,000 Um

Tesfiaunsdail
OF MaxZ=a x +a,x,+a,x, +....... a.x,
ST:b,x,+b,X,+b,x,+........ bXx, < 2,500,000
X X, X Xy =0,

o

A o = g o
x,- x, 70 Insanstlesiumaiagifimauunisiia
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a,-a, fo mdananmallsy Tenideduaamu (B/C Ratio) voe1azans

floafiumsmiagiRmguumiafiiem

b, - b, A0 Ruanuvedaz Inssmstesiumidagiamguumain

dutanslumsned 4.6

o ] o [ Ry Y
NnAUMSHINAS Al senen Tdeyaaiyldqail
M3an 4.5 doyaimuanmududuns wsnImad 2
Tasamstleatumnia | B/C Ratio RUAIH (L N)
QPUAMAUUMINIAY (x ) (a) (b))
Y
1. 1n59N15AAA3 Crash Cushion 68.84 550,000
2. Tnsamidedsthodouuay 30.64 45,000
4 &
NS DIHYWLUALNI
| 3. TasamisdSuszduiuiAsos 199 7.33 45,000
e uaeio
W
4. Tasamsaadathudou /ihe 127.49 45,000
frdanuta
E'd
5. Insamisaaesthonugii 69.83 45,000
¥
U
6. TasanslSulsuduass 187.63 45,000
Tns)
¥ ;
7. Tnsamis@asa Tanaziouua 173.07 1,750,000
/MATTNBULAS
8. TasansAidurzannudy 29.57 1,750,000
z 9t HIJ o ~ | e ] o
nndunsendeyauasdiildsunss win - QSB - siamasduamidiwau
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MIA 4.6 wamsdnunisdadonTasamsa amuuimed 2 Mndeyanig

L4 o .
amuasugeand laoTdiunsy Win QSB

S e T S TR L ¥ e U T -
i} Decision | Solution Unit Cost or Total Reduced Basis
1 Variable ; Value Piofit cfj] Contribution Cost _ Status
1] x1 100 68.84 £8.84 0  basic
2| X2 1.00 30.64 30.64 0 ~ basic |
il x3 0 733 0 ' 7.33 at bound|
il X4 1.00 127.49 - 12749 0 basic
5 X5 1.00 69.83 69.83 0 basic
B XB 1.00 1 3753 187.63 0 basic
T x7 1.00 1 7_3. o7 173.07 0 bazic
8 8 _ 1. 0(] 2_?.5? 29.57 ] basig
K Dbiecti#e- Function '[M”aa.] = 697.07
| ~ Left Hand ' Right Hand ' Slack ' Shadow
- | Constraint Side Direction Side or Surplus _ Price
(1| ©1  783.300.00 ¢= 2.500,000.00 1,716,70000 O

v o oor [ | - a -
ﬂ1ﬂﬂ15ﬂ1u3mﬂglﬁu1ﬂ'Tliﬂ'ﬂlﬂﬁllq Ilﬂﬂﬂlaﬂﬂiﬂﬁﬂﬂ.lﬁ‘ﬂ NAZTNIWT 7 1ASINTS

€

| A5 1n59n13@@A4 Crash Cushion
A s o - A &
, A0 Tﬂ'ﬂﬂﬁﬂﬂﬂﬂ‘ﬂ'lU!ﬂ'f)ulm:mﬁﬂdﬂﬂ'lﬂuu'ﬂu“ﬂ'ld

- T 3 A o _ o =1
Ao Tﬂwmmﬂmﬂwmau /ﬂ'lf]il'lﬂﬂﬂﬂlllj’,l

. fin Tnsamsufudsuduesieslmi

o 3

»
, #in Tasamsfadedanaziounas / mAazfeouuas

-

X
X
X
A - 3 ° ¥
x, #o InsamsAadsthonuzindums
X
X
X

fn Tassnsadurzannuss

pimiuitedeludesand mdes AU RemmEINHTRve I
azu51 (31wazioalsngmuaanuan 4 a1 D nazlurudsSnaeideyaunld
Fased it I IddeyaiiaanlunsdadulahesiluuSoalathe Tasms 14 Tusunsy win
oss fluaTpadiesrolumsiin v'ﬁﬂmfuﬁauﬁ’%gaﬁﬁ’aq‘l%’“lﬁuﬁ HAaRB UM UUDINADY

- e VoA ¥ e T @  om Tr
Iﬂiﬂﬂ'ﬁ"l UUNMAD ﬂ"l“ﬂulﬂinﬂﬂ"lﬁlﬂﬂ'] Benefits / Cost Ratio fMNOUNUAINUVTILADE
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Tasantia nagdainaluFosaulszun Ae 2,500,000 1 Jeensena1i lnadluTudsunsi «
Ty
1. dlsnlFlunisaaauls u3e “Decision Variable”
X, Aa Insan13AAfa Crash Cushion AUSHIA N 1 - 1
= Y : - A' Ay n_: =
X, na Insamsdadathodivunaznd oaminouudiuni fvsnun 1 -2
- =1 o): - r!'l ‘;r r_i' =
X , fin TasamsdadethofeuuazaIosmeuuiume fusou 1 -3
-3 - = o’; A A'| ,«i' e:; =
X , fiz TasenisdassthofounaznIsamunsuuiune fusnuvi -4
<& L ‘: o d'. ¢ cf 4:; -
X . fio InsansdAsdathudaunazinTosnunouuiumia Aisinn 0 9—4
X , iz Tnsamsaansthodounazmiosmmnouuaun s Husom v 1 -7
- - 0’: ] 0w 2 Ao
X . fin Tnsamsdadethudau / Jresideannus Ausnu v 2 -3
= : o A o i =
X , #o TnsamsAadathodon / desidanams s n2 - 11
¥ ’
X , fin Tnsamsfiadathudou / thedrdannud fivsuunz-12
- (=3 : = ) a o =1 r; -
X 7o Tnsanvaadathudou / thedanmda fivsSio e 3 -1
- = : A o w 2 a a
fin Tasamsdianethodou / theddannudi iusnua s -6

. Ao Tasensasasthouugindunie Husnun 2 -2

LA
& A . ¥ a s
, o Tnsemsdandsthouuziudunie ivsoun 2 - 3

¥ »
X , fio TnsamsAndsthouusthduna fuinun2-9

2

1Y

w 1
X . fin Tasamsdndsthouunindunie fusnun2-13

-

X , Ao TnsanmsAadathonuztinduma fusnun2- 14

]
oA o

= = Y W ]
X, Ao Tnsamsuiulsaduosies vl Ausaunz-s

X , A0 TasamslsudsaduesiosInad Audoain2 -7

X, fin Tnsamsdiudquduesies i AuSno n2 -8

X, e Tnsensdiudsaduaiiasivd Husm vz - 10

X, fin Tnsamalsudsuduesies v HuSnanz-19
X , 70 nsamsdfudsaduesies vl fusSnaao- 10

- W i a
Paaaznouus s/ MAFSRaULAE AUTIIU N 3 -3

-

ey

ST -
X ,, A9 1A5dmsan

aaazousad / mMAaeneunas AUSNu N3 -4

-

Sgy

X , fio Tasamian

Paaashounas / maastoutas Ausnums-2

Bey

A -
X, fia Tasan1san

i

Bee

s

PeaaazNounad / mAdefounay MU N 5—4

X, fip Tasanisda

€

as

X ,, fio TnsansdndsTaneeRounas / miasfounas Ausnuas-2
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it

it

- ER g A A
X, A0 15N AEUBEAANMTI AUTIIM R 1 - |
o o 'd . . . ] o L= a
2. seydanguiaguszadn (Objective  Funtion)  @asedmuainilawiniiqa
2 av a & " < i
(Maximization) 315380 uuaauil iy HaasumUNNINAgA
& ¥  a oa . oo a’ =2 = g ;
3. Aoulvderfafuveaily (Constrainyy mi33dadinimons Sudlylumsamu
umaz Insamsd uaziauilszsnufidivaogh 2,500,000 1M
Taotiaunisaail
OF MaxZ=a x +a,x,Ta;X . +...... a,, X,
ST:b,x,+b,x,+b,x,+. ... b, X, < 2,500,000
X3 X Xgpn Xy =0, 1
Tned
x - x,, Ao Tasamstloadunisdaguamauun sy
a -a, Ao waneuunRYea IasemstosnumsinagTidimauuniaien

b, - b, Ao Ruamuapauaas Iasamstaanumanagiameauuney

Y] 1 w 1 £y I=]
nnauarsaanald aadsaneg fideyaaglldaem

a1ed 4.7 JoyasmuanisFuduas Wi 2 vowmazs oo

Tasamsdeaiunisig HARDLILNY (W) HUAIN U (1)

UAHALUNINHIAY (x ) {a) (b)
ni-l 124,544,600 550,000
ni-2 4,550,040 45,000
ni-3 4,550,040 45,000
Ni-4 4,550,040 45,000
%94 3,722,760 45,000
%98 3,584,880 45,000
n2-1 12,621,510 30,000
N2-11 12,621,510 30,000
nN2-12 7,649,400 30,000
n3-1 7,649,400 30,000
R5-06 9,944, 224} 30,000
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ATHN 4.7 (AD)
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Tasanistlasdumsina HARBUUN (UN) RUAINY (LIN)

UAMAUUNIIWIAY (x) {a,) (b)
N2-2 20,334,500 112,000
N2-3 15,641,920 112,000
n2-9 15,641,920 112,000
N2-13 20,334,500 112,000
n2-14 25,809,170 112,000
Nni-»5 7,220,003 14,800
n2-7 5,553,848 14,800
N2-%8 5,553,848 14,800
M2-10 7,220,003 14,800
n2-19 7,220,003 14,800
n9-10 7,220,003 14,800
N33 3,712,352 6,500
N3-4 3,712,352 6.500
N5-2 3,037,379 6,500
N5-4 3,037,379 6,500
n5-2 2,924,483 6,500
nl-1 1,922,050 25,000
‘l]1ﬂ‘jrllﬂ‘iﬂﬂ‘i’fﬂn‘.mngﬂﬁiﬂiuﬂ‘iu Win  QSB  Minsdiuiumnisiaeu

o Ei
Faaadlusiinai 4.8
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AT NT 4.8 HanITRIRMsAmasnnuiuInen 2 TaeTysunsy win QSB
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i o 3 L3
nauameissdiu dlsulszanm 2,500,000 UM

Tasanis aedi

1

ka2

L)

. Tasam1saade Crash Cushion

P— A y
. Insamsdedethudeunaziniomuizuuiuma

= n“: [ 5w d
. Tﬂiﬂﬂ'ﬁﬁﬂﬁ#ﬂ?ﬂ&ﬁﬂu fﬂ'm'mmmmn

CInseansaesethenusinduni

M uly 28| 2008 | 1

§ Decision | Solution UnitCostor  Total  Reduced Basis Aflowable Allewable

\'m'_lg_b__llsJ VYalue Profit cfi]  Contribution Cost  Statuzx Min cli] Max cfi]
ERERS) 1 124,344,600 124944600 0  basic 9 M
2. X2 1 4550040 4550040 0  basic 0 M
3] X3 1 4,550,040 4,550,040 0 basic 0 M
4 X4 1 4.550.040 4550040 ] basic ] M
(5] X5 1 3722760 3722760 O  basic 0 M
Bl X6 1 3,584,880 3,584,880 0 basic 0 ™
LT X7 1 12.621.510 12.521.510 0 basic 0 M
8| X8 1 12621510 12621510 0  basic 0 M
8] X9 1 7645400 7649400 O basic 0 M
0] x10 1 70543400 7649400 O basic 0 M
1 X1 1 9844220 9944220 0 basic o M
112. %12 1t 20334500 20,334,500 O basic 8 M
13 x13 1 15641920 15,641,520 O basic o M
% x4 T 15641920 155641820 O basic 0 M
[15.  x15 1 20,334,500 20,334,500 ] basic 8 M
16 X158 1 25809170 25,808,170 @ basic o M
17 X7 1 7220002 7220002 O basic ! M
18] x18 t 5553848 5553848 O batic 0 M
(18] x19 1 5553848 5553848 O baszic ] M
26] %20 1 7.220.002 7.220,002 ) basic ) M
27 x21 1 7.220002 7220002 O basic o M
(22 x22 t 72200002 7220002 @ O basic o M
(23] x23 1 3,712,351 3,712,351 0 basic 8 M
(24: x24 1 3.712.351 3,712,351 o basic o M
75  X25 1 3037376 3037378 O basic D M
26 X268 1 3037378 230373718 ¢ basic o M
E X27 t 2824883 2,924,883 o basic 0 M
28: %28 1 1.922050 1322058 @ basic D M
' Objective Function [Max)= 352,484,500

E ‘Left Hand Right Hand  Slack  Shadow Allowable Abowable
mé_tnr_a_:#rainl Side \ Direction _ Side or Sutplusl Price Min. AHS Max. BHS :
KE 1.631.300 = 2,500.000 858,700 0 1,631,300 M

(] 1 &
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FalumsiBeniilassmsdinanine 7 Tasams 1sQuaanu 1,631,300 uwm vaz 148

Hogouuny 352,484,500 Un
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1. TA54n135AAF Crash Cushion

= o~ ay s
1 nsdszdumalaonisTasizvieoa

~ neumsud v naamsu by
W 2545 1 2546 1l 2547 1l 25438
- - §msugame (1) s 6 2 i
NPar Tests
Chi-Square Test
Frequencies
= Accident
Obsarved N | Expected N | Residual
Before 15 11.0 4.0
Aftar 3 7.0 -4,0
Total 18

Test Statistics

Accident
Chi-Square2 3678
df ' 1
Asymp. Sig. 055

= a. 0 cells (.0%) have expacted frequencies less than
: 5, The minimum expected cell frequency is 7.0,

- -l v [ g a1 a v @ o
0NN .3 Tuund 3 srezdudmiusi X ° = 3.678 sl nRsnish

YszaninaisedunI 1o 95%
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2. mydszdiunalaomsdnsesidnuasuymans
2.1 MsmmIms gaudolsnnisiiaginme
rl' r-i L) Yor 4'| Y aren 1
VIAAIT A 3.4 Tuund 3 Amualaminsguladoannmaiaguamaunay
- = as of as - = 3 o a
Uszinn Ae @30T W LIAdUaEe Liadudnd oo tazniwdFuforns sadmsulums
- e oA amw Al o e o ol o A o Jd W & M@ ¢
Tnnevniaiiddadeyan 1w T ldszy Bhoeiuamianieanud@niesialdihnivas
& o 3 & 9 " oW
A VIR LAIH LB UIARUIANT Do IR AEA W

¥

© o - :r = oy ey A
dmiunsanisRadd Crash  Cushion lAagUdoyaadamsmagiifive iNenT

n o

L
L=t

1 Ei =1 A - Lol L
ALAAYYDINT YL ADUINNDTINAYUANY DI Hmu

Uszinnupagiiamg | Smouglame mldsemdodeso | midswiiowngime
@odin 1 6,190,590 6,190,590
nedy 6 194,056 1,164,336

nindaudunio 8 127,693 127,693
59U | 15 8,376,470
al¥mndaidonngiamg  =8376470/ 15

= 558,431 VINADI W

2.2 mammlswlulasinismstlestumanegifime
mswildswluns Uit luves nam. Yimsaga Crash Cushion 1
a1l4910Tun1s feadruiluidu 550,000 ymn
imualdi g lunsduiumawensiigeshuideill (Annual Costs) wagsi
anfindondanuaeignis ¥ (Teruinal value) ﬁfhﬁ]uqu6Tﬂ01ﬁn1iﬂ§’uﬂs‘qﬁiﬁa1q1°§

a1 109l

23 N apseinamsliulye
231 Sasiapnis (nterest rate) Tums3ins 1z W14 12 % 91nm13197 3.7
2.3.2 MINIA Equivalent Uniform Annual Benefits (EUAB)
EUAB =24 15/24-3/24)(558.431)
=6,701.176 UM
2.3.3 MR Equivalent Uniform Annual Cost (EUAC)

CR' = Capital Recovery Factor for 10 year at 12 %




«

il

=0.17698

SFL = Sinking Fund Factor for 10 years at 12 %

=0.05698
) = 550,000
K =0
T =0

EUAC =0.17698 x 550,006
=97,339 1M
2.3.4 MInwaR lignsaoll (Net Annual Benefits)
Net Annual Benefits = EUAB - EUAC
= 6,701,176 - 97,339
= 6,603,837 U
2.3.5 mymmoanadiunalse Temineiiunanu (Benefits - Cost Ratio ; B/C)
B/C = EUAB / EUAC
= 6,701,176 / 97,339

~ 68.84
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¥ 0 W
2. Tasimsdndathodentazaseanusuunung

I

myUsziiumalaon s a1z v ans

1 M) w F
AouMud b waIM A
1 2547 1l 2548 1l 2549 1l 2550
|| g UAIVe (310) 5 3 1 1
NPar Tests
Chi-Square Test
Frequencies
Accident
Observed N | Expected N | Residual
Before 8 59 2.1
After 2 4,1 2.1
Total 10

Test Statistics

Accldent

[Chi-Souare? 1,785
df 1
Asymp. Sig. 182

a. 1 cells (50.0%) have expacted frequencies iess than
5, The minimurn expected cell frequency is 4.1.
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dszinn e @eF3a Ay viaumde audnisy uayniwidaFun e Fedmivlums
- f o oA any AW oy W W o w A o g2 ¥ A& Wyae
Hns wviaddlaffteyaf 18 1y lds sy inadvedanSormduindoste 1diwtveq
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TU IS TH RS U IAINMIN UGN NN

{

-

Awmiylasimsaatethudsuiazinismsuuiune Wagddoyaadanindia

Ui e undevosms gaduiioaninnsinegAmgaessie Tadal

Uszinnvesqifmeg | Swaugliamg | aldownionesie | mldewdlesngifmg
_ viady 1 194,056 194,056
niwdaudony 7 127,693 893,851
33 R 1,087,907

mld9wndoioaninglifvg = 1,087,907/8

= = 135,988 UINADIW

2.2 nsmaignelulasimsmstiesiumsinagifivg
1 % 1 a Y o a 4 -~ A
mymeignelumsdfuliwn lvves naw. dinsaedsthuafeurasinToanuiy
& =T R r 3 )
vuRun g Foa e lumssoadratiudi 45,000 1
muatdmlgswlumsduiiumsuazmsiigeinuieedl (Annuat  Costs) 1ag
»

A nfimdendaunnignis 1ty (Terminal vatue) Hauilugudlngl¥msdiunigedifiony

%71 2 %)

23 msdeTiginamalsniga
= 231 SA5IAOMY (Interest rate) 1M INT1EHIF 12 % 1na131ei 3.7
23.2 IR Equivalent Uniform Annual Benefits (EUAB)
EUAB=24(8/24-1/24){135,988}
= 815,930 U N
2.3.3 M Equivalent Uniform Annual Cost (EUAC)
CR i, = Capital Recovery Factor for 10 year at 12 %

=0.539170
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SFi1 = Sinking Fund Factor for 10 years at 12 %

=0.47170
1 = 45,000
K =0
T =0

EUAC = 0.59170 x 45,000
= 26,627 1NN
2.3.4 mymwanlsgniapil (Net Annual Benefits)
Net Annual Benefits = EUAB — EUAC
= 815,930 - 26,627
= 789,304 LW
23,5 mMsmnensdIunailsz lemninaduaiyu (Benefits - Cost Ratio ; B/C)
B/C = EUAB / EUAC
~ 815,930/ 26,627
= 30.64
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1. msdsziiunalaonis AnsigHana

Aoumsud v waInIug
1 2547 9 2548 1) 2549 3 2550
SIUgTAIMg (510) 7 22 3 2
* NPar Tests
Chi-Square Test
Frequencies
Accident
Observed N | Expected N Residual

Before 29 18.6 10.4

After 5 15.4 -10.4

Total 34

Test Statis_tics

: Accident
"fhi-Squarea 12,756
df 1
Asymp. Sig. - 000

a. 0 cells {.0%) have expected frequencies less than
5, The minimum expected cell freguency is 15.4.

Aszaunrnusule 100%

129



U

¢

2. asdszdivna lasnisimneiauas ugmaad

2.1 MMM Igadeilonnnsnagame

= ]

ﬂ' H L] v 4 A L]
910015139 3.4 Tuun@l 3 dAmuammsgdoiiesninmsifagidmauaas

1
=

- - o o = o W w e = = o LY
'lIﬁ%Lﬂ‘ﬂ 'ﬁﬂ HIEHIR WN1S VIAIUTTH D D19 UIR0UDH LAz NI WAL BV Wdﬁ'l'r‘i‘iljcluﬂ'ﬁ

= u’; aa - i 3 o w = - [+ } o '

T vaddiadAdoyaf e lildszy 1 mnaduandanSornaduiandosialdihmmves
o o d o o o

msuwtua e U nSuEntesu R dunu

ayAADANITINA

o

=3

o W ot wr 4 - v é
dmsuTasamsdSuszauiuiesnsiniinnuaniles 1dasd
) v

atem & T = o ! = LYy i
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Usznnuogiting | Suouglitime mlfiundvansi | aldswiilessmaifvng
AL 9 194,056 1,746,504
niwidudone 20 127,693 2,553,860
37U 29 . 4,300,304

a1 nBeoiionngliaing = 4,300,364/ 29

= 148 288 V1MADI 18

1 ¥ - o 2 LY

2.2 mymalgnwlnlassimsmstlosfumsiiagiameg
1 [T a p 1 3 o ol -lﬁly - Yt
mymim lgnieTumsusudlgaudlvues nnw. fimsdSuszdunuEieses il

' A o4 # * » =

anuamile @ l4aTumsneasiadludu 1,750,000
dmualdmlsowlumsduiunsuasnisthgeinuell (Amual Costs) 1az
mpinfiidendanuneignis 190y (Terminal value) Haniugudinslinisivdyaiileny

1497 53]

2.3 myuaziraniliuilg
23.1 ﬁ'mmamﬁru (Interest rate) Tun153m5 18019 12 % 210A13 199 3.7
232 mﬁﬂ.]ﬂ'] Equivalent Unifofm Annual Benefits (EUARB)
EUAB=24(29/12-5/24)(148,288)
= 3,558,922 U
2.3.3 TN Equivalent Uniform Annual Cost (EUAC)
CR f, = Capiial Recovery Factor for 10 vearat 12 %
=0.27741
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SF! = Sinking Fund Factor for 10 years at 12 %

=0.15747
I = 1,750,000
K =0
T =0

EUAC =0.27741 x 1,750,000
= 485,468 1T
2.3.4 mymmatit lsgnsasil (Net Anmal Benefits)

Net Annual Benefits = EUAB - EUAC

= 3,073,454 1"
2.3.5 mismimsasaunmlsz lusminnidunsmu (Benefits - Cost Ratio ; B/C)
B/C =EUAB/EUAC
=3,558,922 /485,468
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1. mydszdiupalasminnsizviang

ApunIsud 1 naINTIud |y
1 2547 T 2548 1l 2549 3l 2550
$IuIUgLANe (510) 20 23 19 10
NPar Tests
Chi-Square Test
Frequencies
Accident
CObserved N | Expected N | Residual

Befure 43 42,7 3

After 29 29.3 -3

Total 72

Test Statistics

Accident
Chi-Squared Q07
df 1
Asymp, Sig, 934

a. 0 cells (.0%) have expected frequencies lass than
5, Tha minimum expected cell frequency is 29,3,

sTauRTINNLla 7%
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dnsvlnsimisaansthodau 7 hedidantds 1dagddeyaatanindia
jo
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gifme e idmdsveamsgyaiiasninmsifegidmanos o 1adail

L1

diznnvesetidmg | Swouglfmeg | mldswmiedesis | mldsuilomnetifvg
T 22 194,056 4,269,232
ninddundonis 21 127,693 2,681,553
334 43 6,950,785

mdhundoilownglamg = 6.950,785 /43

= 161,646 VINADT WY

22 myma el Inssmsmsilesdunsitagifme
msmaldselumsfudgadlvves avn. Finsaasethadon s thedida
awi§ 1 @ lae lunsreadatluiu 30,000 um
dmualdalgerolumsdudumsuazmstigeinuinet (Annual Costs) g

Aaniim Aoy Aanuao1gnis1Hau (Terminal value) finuiugudlaslmsilsinlseiiiiony

T 29

23 msaanzinansliulie
23.1 Sasmenide (Interest rate) M3 AT WY 12 % Az edi 3.7
2.3.2 MsvIA Equivalent Uniform Annual Benefits (EUAB)Y
EUAB=24(43/24-29/24)(191,171)
=2.263,046 1U'n
2.3.3 MMM Equivalent Uniforin Annual Cost (EUAC)
CR' = Capital Recovery Factor for 10 year at 12 %

=0.59170
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SF' = Sinking Fund Factor for 10 years at 12 %

"

=047170
[ = 30,000
K =0
T =0

EUAC = 0.59170 x 30,000
= 17,751 U
2.3.4 msvmon liqntaell (Net Annual Rencfits)
Net Annual Benefits = EUAB — EUAC
= 2,263,046 — 17,751
= 2,245,295 110
2.3.5 msmmgasduralse Teminoduaau (Benefits - Cost Ratio ; B/C)
B/C = EUAB / EUAC
=~ 2,263,046 - 17,751
= 127.49
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5. Iasenisaadathenuzinduni

1. msiszdiunaTlaonmidmsizvada

AeuMIuA 1 HWAINTHD 1
1l 2547 1 2548 9 2549 3l 2550
r ) iy
INIUPUAKH (510} 22 21 18 16
NPar Tests
Chi-Square Test
Frequencies
Accident
Obsarved N | Expected N | Residual

Befare 43 43.6 2.4

After 34 36.4 2.4

Total 77

Test Statistics
Accident

Chi-Squares 293

df 1

Asymp., Sk, 588

a. 0 cells (.0%]) have expected frequencies less than

S. The minimum expected ceil fraguency is 36.4,

seaununule 41 %
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b4
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Annduvoansgaudaiowinnisfiagifmaaee T

Uszinnvosgiama | S1uouglmmg Midtwmasdeso | mldorunioasngifivg |
TRCIGH 17 194,056 3,320,018
ninbAuFoIY 26 127,693 3,298.0189
33U 43 6,618,970

= 153,930 111Ms1a51Y

22 nsmialdswlnIasinsnisilestunsifaglifmg
msw 1gnelumsifuljaud lvves nmw. wmsaadathenuziinduniade
Arldswlumsnoadraiuidu 112,000 um
5 o L2 2 = k- o =] "
rualaa g9 lunsdutunissaznsdizaSouell (Annual Costs)  taz

AnfiAen Fanuan1gn1s 1997U (Terminal value) TAuiluguilaohinisivdsailiiany

g 101

23 msunTedRanmsliule

23.) ﬁﬂﬂﬂﬂmﬁﬂ (Interest rate) Tua1sias w19 12 % 91nm191e# 3.7
2.3.2 1IN Equivalent Uniform Annual Benefits (EUAB)

EUAB =24 (43/24-34/24)(153,930)

= 1,385,366 UTN

2.3.3 MM Equivalent Uniform Annual Cost {(EUAC)

CR L = Capital Recovery Factor for 10 yearat 12 %

=0.17698
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SFiI = Sinking Fund Factor for 10 years at 12 %

= 0.05698
| = 112,000
K =0
T =0

EUAC = 0.17698 x 112,000
= 19,822 UTN
2.3.4 mismwam lsgmsasil (Net Annual Benefits)
Net Annval Benetits = EUAB - EUAC
= 1,385 366 — 19,822
: = 1,365,544 UM
235 msmimdanadumailsy Toninefuainu Benefits - Cost Ratio ; B/C)
B/C =EUAB/EUAC
= 1,385,366/ 19,822
= 69,83
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1. ﬂ'l‘iﬂ‘izllluﬂaiﬂﬂﬂﬁ]lﬂ‘i'lzﬁﬂﬂ'ﬂ

AaunTsIN 1 ndan1sus lu
1 2547 9 2548 Tl 2549 31 2550
UM (518) 16 13 12 7
NPar Tests
Chi-Square Test
Frequencies
Accident
Dhserved N | Expected N | Residual
Be_f_Ere 29 253 3.7
After 19 22.7 -3.7
Tatal 48

Test Statistics

Accident
[Chi-Sguare? 1,128
df 1
Asymp. Sig. 288

a. ¥ cells (,0%) have expected frequencies iess than
3. The minimum expected rell frequency is 22.7.

1NATI1A 3.3 Ao zdludmsum x ¥ = 1128 dadu viasmisiidseansran

JEAUANNU1Y 71 %
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MU rlazuiaRuand osuunaNY

[ a as a3/ 1 3 W - Lo [y 4
dmsuTasamsdfulsuduesiesimi ldagiteyaatanisiingiiang iMom

1 =‘ = 4 L) LYY 1 LW ¥
AundvreInsguidntasninnisitagliavgdesie 1Adel

Ussinnvesgmmg | Smnueddme | milfsumisdesi | mldsieiieasingifimg |
vieiy 16 194,056 3,104,896
nindaudore 13 127,693 1,660,009
5 29 4,764,905

M ldaomaniovingliame = 4,764,905/ 29

= 164,307 YIndasw

2.2 msmm g luTnsamsmstlosiunsifiagiifmg
msnint g8 lunsdiulaudlvyes anm. Ainsdfulsudueiiesg
doanlFiolumsneasiadiutu 14,800 um
smualdaldarlunsdudiunsuaynisthiednuael) (Annual  Costs) uaz
Manfimdondmuaignts 14y (Terminal value) ﬁﬂ'1L"ﬂuﬁuﬂﬂu’lﬁ’ﬂﬁﬁuﬂqqf‘:ﬁmq

1411 29

23 mymngrran1slivlia
23.1 $a1AONITE (Interest rate) T3 HAT LW 12 % 930715137 3.7
2.3.2 NITHIAT Equivalent Uniform Annual Benefits (EUAB)
EUAB=24{(258/24-19/24)(164,307)
= 1,643,071 UM
2.3.3 DTHIM Equivalent Uniform Annual Cost (EUAC)
CR! = Capital Recovery Factor for 10 year at 12 %
=(0.59170
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SF! = Sinking Fund Factor for 10 years at 12 %

=0.47170
1 = 14,800
K =0
T =0

EUAC =0.59170 x 14,800
= 8,757 Un
MsnIHails q"‘ﬂ%ﬁ'ﬂ‘ﬂ (Net Annual Benefits)
Net Annual Benefits = EUAB — EUAC
= 1,643,071 - 8,757

= 1,634,314 1h

o 1 ¢y A
NsHIAIEAT A IURALT: TosuapIIUAIYU (Benetits - Cost Ratio ; B/C)

B/C=EUAB/EUAC
=1,643,071/8,757

= 187.63
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7. Tasamsdadaiagoeiounae/ mBaziouuas

1. nstizifivmalaomidnseiada

ApUNITID wi¥ansud 1
7l 2547 ) 2548 1l 2549 3l 2550
S IURTIAMY] (310) 8 4 6 2
NPar Tests
Chi-Square Test
Frequencies
Accident
Observed N | Expectad N | Residual
Eefare 12 11.8 2
After 8 8.2 -2
Total 20

Test Statistics

Actident
Chi-Squarea .005
df 1
Asyrp, Sig, 945

a, O cels (,0%) have expected fraguencies less than
5, The minimum expected cell frequency is 8.2.

r & 1
IA13197 3.3 Auvsdludmvsuat X 2 = 0.005 sy umsns sz Ansnai

srauaunule 6 %
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giiAng oM AR dsvasmsgaduiioannntsifagiifmgaosiy 18ded

dsnianussgtiAmng SITENGIVE) [ A iudose fi'ﬂ%ﬁiwtﬁmmngﬁﬁma ]

ey 7 194,056 1,358,392 '
AR 5 127,693 638,465
S 12 1,996,857

= 166,405 UV IMADS W

22 mewmidneiulasinsmsdestumnifiagifing

¥
ool

msmmlgnelumslivd gt lvves onw. imsdadadageeiouuse/ mid
a0 + 1 F o) =
azdounea ifom1vswlunsnoadiailnbu 6,500 um
Amualimldaielumsduiunisuaznistiigeinuidell (Annual Costs) 1y
w

Manfimdendamuaoigms1Hai (Terminal value) Sauiuguélasidmsifulgefiiony

T4 23]

23 msiRTeimamsyiudss
231 Sas1eemis (Interost rate) T 3051914 12 % 213147 3.7
2.3.2 PY3HI9T Equivalent Uniform Annual Benefits (EUAB)
EUAB =24 (12/24-8/24(166405)
= 665,619 U |
2.3.3 n15¥I1 Equivalent Uniform Annuat Cost (EUAC)
CR! = Capital Recovery Factor for 10 year at 12 %

={.59170
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SF! = Sinking Fund Factor for 10 years at 12 %

=0.47170
1 = {500
K =0
T =0

EUAC = 0.59170 x 6,500
=3.846 UMW
234 msmwam lsgnined) (Net Annual Benefits)
Net Annual Benefits = EUAB - EUAC
= 665.619 — 3,846
= 661,773 UM
235 mynddas1dnass Towmineiuaanu (Benefits - Cost Ratio ; B/C)
B/C =EUAB/EUAC
= 665.619 /3,846

=173.07
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msiszdiunaTasmadnnsyada
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Aouniiud by waantud lu
1 2547 T 2548 3 2549 il 2550
uUIAIME (318) 3 8 2 6
= NPar Tests
Chi-Square Test
Frequencies
Accident
Observed N | Expected N Residual
Before 11 8.7 2.3
After 8 10.3 2.3
Total 19
Test Statistics
. Accident
Chi-Sguare? 1,133
df 1
Asymp. Sig. 287

a. 0 cels (.0%) have expected frequencies less than
5, The minimum expected cel frequency is 8.7,

auula 71 %
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! 31 A A4 =
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= 145,792 UINADT W

1 i - ar ~ Yy
22 psmamlgneluTasamsmstlestumaniegiiameg

* T w b ° "y .
nsva e lumsUsud st levne nnn. HrlnsemsRarsasmsmsan

A5 7 190 MsRdurzaeauG 1 @ear ldnwlumsneadadultu 25,000 um

Avualdmldielumsdndumsuaznisthidinuimell (Annual Costs) ua

B | W
AN Ao ndanuae g3 199U (Terminal value) HfuiugudlaolinsdFulgatiion

441 27

23 msunswvranmsliulga

o .dy = o a 3 i -=;
2.3.1 DATIADAIIY (Interest rate) TUAIIATIZH I (2 % 3IDATT 19 3.7

2.3.2 MIMIA Equivalent Uniform Annual Benefits (EUAB)

EUAB=24(11/24-8/24)(145,792)

2.3.3 A1517A1 Equivalent Uniform Annual Cost (EUAC)

CR/

= 437,376 11N

= Capital Recovery Factor for 10 year at 12 %

={.59170
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SFi1 = Sinking Fund Factor for 10 years at 12 %

=047170
1 =23,000
K =0
T =0

EUAC =0.59170 x 25,000

i

= 14,793 VN
234 0174 ]Nﬂﬁﬂifw%@iﬂﬂ (Net Annual Benefits)
Net Annual Benefits = EUAB — EUAC
= 437,376 - 14,793
= 422,584 U
23.5 mrnwdasadusalss lomineduaayu (Benefits - Cost Ratio ; B/C)
B/C = EUAB/EUAC

=437,376/ 14,793
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