~N
2179

o ita a 1 ' v
TadpinsilszmsifionsnadeMsmsuouneuen luduaziy

YT TNMAYBIN AN IUAT

-~ = Q@ QJ
RCIGE L
UNAINGUING
UNANINYT

YT

2
P/

g 0592

mm“ Az
. &
manzdiou -
$usdoudl e

[~ :’ a
M NTE7
aueu'lve
29FNIeNa

Iunsald

td
= ] 24 [% a @ a
HamimeiidudumilsvesnmsfnmnmundngasIinnmansiudia

o an (4
malnanalszyna

aneInemans

aoniuma TuTedwszseundudgunmsaiansziie

Umsinmn 2539



Various Factors Influencing Concentrations of Carbonmonoxide and

Suspended Particulate Matter in Bangkok Atmosphere

Mr. Kiettisak Petnumkieo
Miss Kusumaporn Thanomchai
Miss Patcharee Wongpongsalee
Miss Parinee Chanthrakupt

A Speacial Problem Submitted in Partial Fulfillment of the Requirement for

the Degree of Bachelor of Science

Department of Applied Statistics

Faculty of Science

King Mongkut’s Institute of Technology Ladkrabang
1996



wdeilaymiiey

(4

Tae

AW

Lot (e
219158N15n10

whoysin
fadornailszmshtionsnademamsvsuneusn leduaziu
TuussemavsIngIMnuIUAG
s Ay o =1 oy ~
wwifes@dng  yniidon
wnamnguws  oueylye
o [ P
uNEINg3 23AWarNa
uNEmNEE Sunsqud
an 4
aomlszena

PN o @ o A [ =)
HIWAIAATINTYITITAU  1TDITAULUT

auzinemans dontiumaluTagnssesundudgammismanszil

¥
arey = a A ) & - =) a by
ayialdilgmimesatuiifludumilvesmsdnmaumangasinanmansiudia

@9,&

Jd
WA gawand) Winhaain
amznssumsilaninie
QS (—C
o o A LY =
W55 (SeeTAu’) UsE5MUNTTUNS

by

/ O.@:ﬁfm

o a .4
(@1ITIWIUUNG ﬁ?ﬁ'ﬁi’ﬂ!ufﬂ) AITUNMST

A 4

@wdanF wSyesugdad) nsTums

a A" P= aa o
fvdnsveamninadilizgnd auzinnmans

aonfiumaluTadnszreunduganmsaianszii



g

b a s Asa A J 1
adeilaymiay hinnalszmshlisniwanemamiveuvousnladuaziuly
UTTHINMAVBINTUNWUNIUAT
Y = ay of d o
infnm weesadng  ssiuTen
unangquns  ouewlye
o A 4 P
UNAINGS 2N

a s o 4
uNEIAEIE Junsgila

Sy (2 vy o v ¢ A o =
9191597151 ATIATATINGTEITITAN  (TRTAUNT
a oo, o
MM aomlszyna
Umisdnmn 2539
%) ¥
UNAAED

4 o ¥
TumsAnmanuduivvesmamiveuneuen laauaziuluusseimavsngs-
MWLMIUAT  INdoyRvBINTUMIURNNANY pszNsIInsdasima TuTatuazdauadou
fnsa9dasznanedl we. 25362538 wamsanmaglldh anududuvesmamsveuve-
d a a 9y ~ 1 a o 1 AW A s/
uon lyauSnasudunsesesinnuguusiniushan liegihivdvnss anududu
74 4 J: = Py a o 5' 9 9
YoIMwnIsUeuBUen laanIusnasuduUmMITRsHazuSnaM Il saumsaududu
' o ' o 1a v A
wowuvinadnn 10 luassudslinnuguussliifunuaiinasgruguameins uaie
] Jo’/’ =) a 9
nSsuifenlusaell we. 2536-2538 anududuvesmamsveuneuesn laansunasudu
3 9 3
memesuazuTnwia il saisnnududuvesduunaidani 10 luaseulundesihiin
.3 ¥ s o Y dyv v Y 9 o 1 Y ° IS
Yustnilviedidy wenandifulsiagi anudududinanluuhalisnmguusann
M iungasdlitiod Ayt uazlimgegalugguunauienSoumiisusznin 3 ggmaly
a d o [ U4 4 o 3
Msdnszimdumsaatedmsunenssianududurssmamsusuveuen laauasiy
W] ar 4 Y 9 [~ 4 Ié d a ~s
wuhliesaumsonsssdmiuwenssianududuveshmamiveuyeusn laausnusy
1 3 i ey 4 g b ) é
dumeneswiniuiiiguaulifaeandestudeanasissduvetaumsoanouFedouds
¥ Ada a 3 o a o o
Hledeilioninaneanududuvesmmaemsveunousnloa Ao USwaniwu (X)) Auiay

J 4 L4 =y a e
(X,) AnuFuduiing (x,) uazgungll (x,) Taell R? = 29.55%

log ¥ = 14567 +0.0863log X, — 0.3607 log X, — 0.3844 log X, — 02008 log X,



Special Project Title Various Factors Influencing Concentrations of
Carbonmonoxide and Suspended Particulate Matter in
Bangkok Atmosphere.
Name Mr. Kiettisak Petnumkieo
Miss Kusumaporn Thanomchai
Miss Patcharee Wongpongsalee
Miss Parinee Chanthrakupt
Special Project Advisor  Assistant Professor Vararat Ruangrattanametee
Department Applied Statistics

Academic Year 1996

ABSTRACT

This project intends the Concentration of Carbonmonoxide and Particulate Matter
in Bangkok.The data were gotten from Pollution Control Department, Ministry of Science
Technology and Environment in period of 1993-1995.

From analyzing data, the Concentration of Carbonmonoxide on the Road-side area
is stronger than the Ambient-air area,with highly significant. Also the Concentration of
Carbonmonoxide on the Road-side and Ambient-air area including Suspended Particulate
Matter(PM10) are stronger than the Ambient-air Standard of Thailand,and increase with highly
significant when compared each year in period of 1993-1995. Futhermore the Concentration in
a week-day is stronger than a weekend with highly significant and has the highest value in
winter season,comparing among 3 seasons.

From testing the regression equation’s,we find that just only the regression for
forecasting the Concentration of Carbonmonoxide on the road-side area which confirms
Multiple regression’s Assumption. Factors that have influence to the concentration of
Carbonmonoxide are Rainfall, Wind Speed,Relative Humidity and Temperature which is
R? =29.55 % follows,

log ¥ = 14567 +0.0863log X, — 03607 log X, — 0.38441log X, — 02008log X,
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Source of Variation | d.f. | Sum of Square | Mean of Square F p-value
Between Groups 2 38,7894 19.3047 12.1441 | 0.0000
Within Group 454 725.0599 1.5970
Total 456 763.8493
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2537
Source of Variation | d.f. | Sum of Square | Mean of Square F p-value
Between Groups 2 11.2264 5.6132 7.8572 0.0004“
Within Group 680 485.7940 0.7144
Total 682 497.0204
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2538
Source of Variation | d.f. | Sum of Square | Mean of Square F p-value
Between Groups 2 59.1057 295529 792787 | 0.0000
Within Group 753 280.6971 0.3728
Total 755 339.8028
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Source of Variation | d.f. | Sum of Square | Mean of Square F p-value
Between Groups 2 | 319151750 | 159575875 | 12.9761 | 0.0000
Within Group 1589 | 1954099.4300 1229.7668

Total 1591 | 1986014.6050
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Source of Variation | d.f. | Sum of Square | Mean of Square F p-value
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1319 8 wamsnfSeusuanumlsilsiuvestlszmnsanududuvssmaaisusuue-

uon ledunasudumeiessznin 3 ggna

K Bartlett test p-value anuulsilsiu
2536 46.8280 0.0000 x
2537 0.6160 0.8715 v
2538 4.2420 0.3173 v

vy ¥ vueis dszannstianunlstls e hinandreiu
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itufle 3 w.a. 2536 Tamumlsdsmvenlsznnsamududuvesmamsueu-
veuen ladusnasudumesesedielen 2 ggmafiuaneiueiiiioddose dandl
W.Al. 2537-2538 anumlsisiuveslsznnsarmududuvesiamsusuyousn ledusinm

Ed
Fuduneesesiie 3 ggmaliuendieiu



59

a 4
M9 Naﬂ'lﬁ'ﬂﬂﬂ'i)'l.lﬂ'lill%ﬂ!l%ﬂﬂﬂﬂﬂlﬂﬂ‘uBQﬂiz‘BWﬂﬁﬂTﬂJl%u%u‘l]ﬂﬂﬁ"]‘]fﬂ"ﬁ‘ﬂﬂuﬂﬂ-

d o Y o 1Y o [ =
uen laausnusum luluiuhaues Junga 3 w.a. 2536-2538

A U Juriga

D p-value Normal D p-value Normal
2536 0.1331 0.4770 v 0.1525 0.3100 v
2537 0.1771 0.1630 v 0.1426 0.4940 v
2538 0.1381 0.4300 v 0.1525 0.1070 v

vnomg v nneie dszrnsiinsuenusalnd

% yuwds Yszrns Liimsuenusslnd

H, : Usgnnsanuduvesmanisueusousa ledusnuna T luiuhaul

msuanuatilng

H, : dsznnsanuduvssismiveunsusaladuinaiildtuiusdauli

Tatmsusnuasnd

agwamsnaaenluudazll o sednivd 1Aty 0.05 1l p-value > 0.05 Iz

41 H, HAM p-value < 0.05 %zﬂﬁmﬁ H,

@ A A v o d J a @
HUAD ‘1J NW.A. 2537-2538 ﬂﬁ:mnsﬂamwﬂjmﬂwmsnauuauan"lwmnmm

T lusumhanulimsusnusslnasuiRoanuiunga I we. 2536 uag 2538 dauludurineu

.. 2536 uazunga 1 wer. 2537 hildtimsuennnlnd semaealudnyuzidendudiu

AT 7
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59 10 wamnﬂ%mﬁﬂummuﬂsﬂﬁaueuaaﬂizmmmmm’fm’fummnwmmauua-

won leduSans I Tuduiames Sunga 3 w.e. 2536-2538

K F p-value anuuilsysiu
2536 2.4800 0.0000 x
2537 1.0900 0.4790 v
2538 1.4900 0.0010 x

winomg v wanes dszannstiamuulslsouliuandwaiu
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aywamsnageulusiazll o szautisd Aty 0.01 : e p-value > 0.01 9z8o

51 H, uaAth p-value < 0.01 3zalfias H,
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d a o 3 =4
vouweuen laausnania W luggmasiag 3 wer. 2536-2538

WA, 990U Ay QgrUI3

D p-value | Normal D p-value | Normal D p-value | Normal
2536 | 0.1262 | 0.5470 | v |02855 | 00030 | % 01872 |o.1210 | Vv
2537 | 02156 | 0.1230 | v' | 0.1453 | 05510 v 0.1687 | 03610 | Vv
2538 [ 0.1429 [0.5730 | v }0.1886 |0.2370 v 0.0650 | 1.0000 | v

winoivg v naneds szannsinmsuenusaing

%y Yszns liimsuenusang

H, : Uszannsarmdusssmamsusuusuenlaausnaiallluggieulins

H, : Yszmnnsanuduvesiamsveuneusn ledusnuia iy luggsoull
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Msuenualng

dmfuggmadug hmusauuaguionismads dniveufivaduy
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$U H, uat p-value < 0.01 92U ids H,
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MmN 12 wamsufSeumsulszmnsanududusesiamsusuusuen leauSinuialy

ZNINYYNA 3 HaNIa

WAl Bartlett’s Test p-value anuualsydsou
2536 207.9550 0.0000 x
2537 7.2720 0.0269 %
2538 28.4180 0.0000 x

vanemg v vuwis Ysesnsiiauuslsa bianey

% wmneds dsznnsliaemmlsdsumanieiu
Yy 9 [~ o P
H, : anulsilsuesdszmasanududuvssmamsveuueusn laa
' E4d
Ui 1ns 3ggmalinandreniu
H, : Anulslsuvenlssnnsanudiuduvssiamsusunouen laa
~ n'; ] Y d' 1 [
ysnwa llednties 2 ggmaiusnateny

agdwamsnadenluugasil o szaudedifny 0.01 : 1189910 p-value < 0.01 39
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o'l 1] 5 o
wune Tunaazilanuulsilsiuvealsznnsanududuvsanemsueuue-

Q)

d A ) L] 9 A 1 7 t A e o A
uen leausnai liledwies 2 ggnafiuanaenusdiihisdfinss

a ¥ =3 1
M319 18 mansnageumsuenuilnavelsznnsanusuduresuama@nnai 10

Tunsou 3 w.a. 25362538

N.f. D p-value Normal
2536 0.1396 0.4170 X
2537 0.1717 0.1890 v
2538 0.1311 0.4980 v

winomg v vneta Ussnnsiimausaueauning

X ynwde Usznns lifimsusnussmuuilnd

8 o 3 a
H, : Yszmnnsamududuvesduuinadnndi 10 luaseulimsuonuatng

v [ ¥ 1
H, : Ussmnsarududuvesfurinaiinndi 10 luaseulilainsusnues

na
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2 [ o @ A
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10 lunsou seuedl w.e. 2536-2538

Bartlett's Test

p-value

67.8900

0.0000
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sen e 1 wa. 2536-2538 luuaneanadiuy
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o 3 =3 v
wufie Tanuudsismveslssmnsanududuves{uvinaannit 10 luaseu
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M 15 Namsvmﬂa‘umm%mmﬂnmmﬂszmnsﬂ'smn’fm’fummduﬂlmmaﬂﬂm 10

Tunseuluduinunasunga Tull w.ea. 2536-2538

WA MY Tunea
D p-value Normal D p-value Normal
2536 0.1200 | 0.6120 v 0.1781 02170 | v
2537 02296 | 0.0360 x 0.1631 03620 |V
2538 0.1171 | 0.6430 v 0.1467 03555 | v

winemg v waneds dszmnsinsusnusalng

% et dszans hilatimaeausalnd
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10 lupseuTuiuauiuiuvge 3 w.a. 2536-2538

W.fl. F p-value anuulsilsau
2536 1.3800 0.0680 v
2537 1.0400 0.8100 4
2538 1.1100 0.3840 v
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apiwamsnagenuusasil o ssduloddy 0.01 : iiie pvalue > 0.01 sz88Y
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10 lunseuszning 3 gama 1 w.el. 2536-2538

W.A. Bartlett’s Test p-value anuulsilsiu
2536 47.0540 0.0000 x
2537 26.9560 0.0000 x
2538 68.6360 0.0000 x

oy v manuda dsznnsimsuenusalng
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= o a o Q o ar
MIN 1l msunssianulslsuvesminaneuansnavesdmlsdasznndd luew-

msndgedunlsmuvesgluvuanuduiunifadunas

R?=03208 S.E.=12.1899

Source of df. Sum of Square Mean of Square F p-value
Variation
Regression 4 175172.8474 43793.2118 294.7150 0.0000
Residual 2483 368961.6862 148.5951
Total 2487 544134.5343
fiszautiodadiy 0.01 wiljas H, il F,, > F, ;4 130 p-value < 0.01

1 { s = A’ ¥ 4
M 2 sz lduesdulszansnis0nnes uedIULaZANLARIARNABULAT

4 1 Qs o/ =
guvssdulszansmsonnesunedmvespluuuanuduiusiFudunse

fals | dudszdnime- | masweaiamaeunasgu t p-value
proosuday | wesduiszAntmsonoesute
Ay
Aneii 22,5729 0.9937 227150 | 0.0000
X, 0.0664 0.0143 46420 | 0.0000
X, 10,2038 0.0093 21.8710 | 0.0000
X, 6.0124%10° 1.3984*10° 42990 | 0.0000
X, -0.2493 0.0133 -18.7380 | 0.0000
fiszauiodiny 0.01 wilfias H, tile 1, < ta W30 1> o
2 2

YED) p-value < 0.01




67

a L4 a o @ a 13
MIiNn 3 ﬂ'li’Jlﬂi'l:’,‘Hﬂ’J'lilu‘l.li‘lji'.lu‘llﬂ\iﬂ'liﬂﬂﬂﬂﬂBﬂﬁwaﬂlﬂ\lﬂﬁllﬂﬁﬂﬁiz‘Vlﬂﬂ')cluﬂu-
A @ @ da v a o
msmlmEm'Jmlimmmgﬂuunmmauwuﬁmanmaa’sﬂ

R?=0.2955 S.E. =04723

Source of df. Sum of Square Mean of Square F p-value
Variation
Regression 4 69.5850 17.3962 779773 | 0.0000
Residual 730 162.8583 0.2231
Total 734 232.4433

o

Nszauveddey 0.01 wlfes Hy We F, > F,

cal a

Jn—k-1 %30 p-value < 0.01

d' P 9 [ a ] A
AN 4 ﬂ'l‘}’lllﬁzﬂ'lﬂlnlﬂ‘llﬁliﬁuﬂizﬁﬂﬁﬂ’liﬂﬂQ'E)EJ‘U’NIT')‘Nll’ﬁ&'ﬂ’l'mﬂﬁ'lﬂlﬂﬁﬂuu'm%’

Qs a ¥ v @ du a o
ﬁ'lu"llﬂ\iﬂllﬂigﬂﬂ'ﬁﬂ'ﬁﬂﬂﬂ'ﬂEJ‘]J'Nﬂ'.lu‘llﬂ\igﬂll'ﬂUﬂ')'luauwu'ﬁﬂl!lﬂﬁﬁﬂﬂ

danls | dudseAnms- MAUAMIANABUINATTIU t p-value
annesUNdI | vesduilszAniniseaneuuie
dau
il 14657 0.0865 169340 | 0.0000
X, 0.0863 0.0268 32200 | 0.0013
X, -0.3607 0.0322 112130 | 0.0000
X, " 0.3844 0.0433 88710 | 0.0000
X, -0.2008 0.0383 52360 | 0.0000

hszauioding 0.01 ssilfias Hydle 1< —t,  uSot, > 1,

— -1 3

-1
2 St

kL) p-value < 0.01




d =y Q'l
2. Mamsvsuseuen lwavsamill

68

M 5 myansedanuulslsiuvesimsnageuaninavesiulsdasenad lumu-

’
A o

msilisedulsmmvesgiuuuanuduiusiFaduass
R?=0.9539 SE.=2.0281
Source of df. Sum of Square Mean of Square F p-value
Variation
Regression 4 161387.3011 40346.8252 | 9809.0276 | 0.0000
Residual 1891 7778.1253 4.1132
Total 1895 169165.4264

Nszawisdniay 0.01 azalias Hy e F_, >

F,

a

Jen—k-1 Tﬁﬂ p-value < 0.01

d' v oA b as a q’ T A
M13719N 6 ﬂ']‘}’l‘ﬂizll'lﬂlllﬂ‘ilﬂs!ﬂllﬂ‘i%ﬁwﬁﬂ'liﬂﬂﬂﬂﬂ‘ﬂNﬂ")utlﬁ:"ﬂ’)’mﬂﬁ'lﬂlﬂﬁﬂulﬂﬂi

[ a L] @ w I
immmrmﬂszammsaﬂnﬂamamummgﬂtmnmmﬁuwuﬁmu;fuma

dads | dudsznini- | mnowemaedeumiasgu t p-value
onoeevedaY | wesdulszAnimsonneuug
du
fnedl -4.1000 0.5147 -7.9650 | 0.0000
X, 0.4456 0.0072 61.8570 | 0.0000
X, 0.0985 0.0044 225500 | 0.0000
X, -0.0759 0.0088 8.6050 | 0.0000
X, 0.0165 0.0038 43440 | 0.0000
fiszauviodny 0.01 sxlfias H, e 1 < 2N\ Wint, > 1,

n350 p-value < 0.01

2"

2

e D




69

H a o a a @ a ar
aIwi 7 mIlenzianunlslsiuvesmsvageudninavesdunlsdassyada luay
myhiidedusamvesgluuuanuduiusifduiiaden

R?=0.7396 S.E.=0.3051

Source of - df. Sum of Square Mean of Square F p-value
Variation
Regression 2 153.4951 76.7475 824.5351 | 0.0000
Residual 578 53.8001 0.09308
Total 580 207.2952

v

wszAuriodheiny 0.01 ssas Hy W F,, > F, ,,, | 39 p-value < 0.01

cal a,

d' 1 9 as a q" 1 A
713790 8 ﬂ'm1J533J'Im"lﬂ"llﬂﬁﬁuﬂ§'$ﬁﬂﬁﬂ'liflﬂﬂfJEJU’Nﬂ’Juuﬂzﬂ’J"lilﬂﬂ1ﬂlﬂﬁ’ﬂull‘l(‘l‘i

4 ¥ Q’ b fd
gvesdulszinimyoasseunidiuvesglunummduiuiiFudunse

dals | dudss@nins- | menuaaamaemnasg t p-value
onnesudan | vesdulsz@nimsonoeeune
du
Ml 4.8984 0.1278 383150 | 0.0000
X, 33627 0.0856 39.2040 | 0.0000
X -0.0636 0.3000 -2.1220 0.0343*
fszduiodda 0.05 wilfias H, et < a Wit > fa

%30 p-value < 0.05
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Mmae 9 msinTzdanulslsiuvesmsnageudninavesdulsdassnadaluau-

msatidedulsmuvssgluuuanuduiuniFuduas
R? =0.6418 SE.=10.7093

Source of df. Sum of Square Mean of Square F p-value
Variation
Regression 3 325838.7085 108612.9029 947.0188 0.0000**
Residual 1581 181323.7436 114.6892
Total 1584 507162.4521
fiszdutudiy 0.01 i Hy e F, > F, 4 nsy 30 pvalue < 0.01

3 ’ 4 (4 = AJ 1 3
m31eh 10 amlszanaldvesdullse@ninmsonnesnsdiuiasanuaaiadounInTgIu

R QJ 1 Q) g o=
yesduilszdnimsonnssundmvesgluuuanuduiusiFudunse

dals | dudsz@nms- | manusamedoumasgu t p-value
anoopuday | vesdulsz@ninsonoeoun
du
fneil 36.7608 27571 13.3330 | 0.0000
X, . 00967 0.0348 27770 | 0.0056
X, 0.5052 0.0268 18.8740 | 0.0000
X, -0.0330 0.0086 38360 | 0.0001
fiszauiiodrdy 0.01 szufias H, de 1 < o W30 1, > 1, @
2 2

VEL) p-value < 0.01
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MINA 11 Msaesevanulsdsiuveiminageudninavesdulsoasznnad lugu
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LS DRd

ar v @ da v a o
ﬂ'li“fl?JG‘l'f)ﬂ'JllﬂJﬁC‘I'lll‘ll?)QE]JLUJ'Uﬂ'J'lﬂJﬁiJW'll’ﬁl‘lNﬂUl‘Uﬁﬁﬂﬂ

R?=0.7470 S.E.=0.0510

Source of df. Sum of Square Mean of Square F p-value
Variation
Regression 3 36117 120392 424.4913 | 0.0000
Residual 466 1.2130 0.0026
Total 469 4.8248

Nszaudeding 0.01 szlfias Hy e F, > F,

&
i @ dknk—l N30 p-value < 0.01

H 1 d' r = QJ 1 ¥
maai 12 mnlszainaldvesdinlse@nimsoaossunediunazanunaiamasuuIns gy

= AJ : Qs L —
yoeduilszdnimsennssundiuvessluuunuduiusiFaduass

duls | dulsz@nims- | menusmandeuinasgiu t p-value
anoeEuNEI | vesdulszEnimsaaneoun
AU
A 22773 0.0610 37.3280 | 0.0000
X, -0.3710 0.0344 -10.7690 | 0.0000
X, 0.0294 0.0079 37210 | 00002
X, -0.0690 0.0082 83930 | 0.0000
fiszduidin 001 wxlfios By et <—,  wio, > 1,
P 27!

VEL) p-value < 0.01
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data list free / c8road rain wind relh temp.
**k**x**x[,inear Regression***#**x*
reg var = c8road rain wind relh temp

/stat = default zpp

/dep c8road

/met = stepwise

/save = zresid(error)

/residual = default

/scatterplot = (*resid, *pred).

Page 2 SPSS/PC+ 2/14/97

ok ok % MULTIPLE REGRESSTION * ok ok ok

Listwise Deletion of Missing Data

Equation Number 1 Dependent Variable.. C8ROAD

Block Number 1. Method: Stepwise Criteria PIN .0500
POUT .1000

Page 3 SPSS/PC+ 2/14/97

* ok k% MULTTIPLE REGRESSTION * * XV

Equation Number 1 Dependent Variable.. C8ROAD

Variable(s) Entered on Step Number

1.. RAIN
Multiple R .42223
R Square .17827
Adjusted R Square .17794
Standard Error 13.41115
Analysis of Variance
DF Sum of Squares Mean Square
Regression 1 97005.46325 97005.46325
Residual 2486 447129.07102 179.85884
F = 539.34221 Signif F = .0000
Page 4 SPSS/PC+ 2/14/97

* k% X MULTIZPLE REGRESSTION * ok ko
Equation Number 1 Dependent Variable.. C8ROAD
—————————————————— Variables in the Equation --————-——-—————c——-—
Variable B SE B Beta Correl Part Cor Partial

RAIN .243349 .010478 .422226 .422226 .422226 422226
(Constant) 3.574055 .342737



74

___________ in ———mmmm———
Variable T Sig T
RAIN 23.224 .0000
(Constant) 10.428 .0000
Page 5 sess/ec+ 2/14/97

R MULTTIUPLE REGRESSTION * ok k%

Equation Number 1 Dependent Variable.. C8ROAD

————————————— Variables not in the Equation —-—-—--——-—=—-——-——

Variable Beta In Partial Min Toler T Sig T
WIND -.208917 -.227103 .971018 -11.625 .0000
RELH .075629 .083422 .999793 4.173 .0000
TEMP -.116366 -.094149 .537903 -4.714 .0000
Page 6 SPSS/PC+ 2/14/97

* ok ko MULTIUPLE REGRESSTION R X

Equation Number 1 Dependent Variable.. C8ROAD

Variable(s) Entered on Step Number

2.. WIND
Multiple R .46974
R Square .22066
Adjusted R Square .22003
Standard Error 13.06335

Analysis of Variance

DF Sum of Squares Mean Square
Regression 2 120066.56192 60033.28096
Residual 2485 424067.97236 170.65110
F = 351.78960 Signif F = .0000
Page 7 SPSS/PC+ 2/14/97

* ok ok % MULTTIUPLE REGRESSTION ok Xk

Equation Number 1 Dependent Variable.. C8ROAD

————————————————— Variables in the Equation ----------—=———-=—-

Variable B SE B Beta Correl Part Cor Partial
RAIN .263848 .010358 .457792 .422226 .451110 .455030
WIND -.084631 .007280 -.208917 -.130981 -.205867 -.227103

(Constant)5.078265, .358048
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——————————— in —— ——— ———y q— — ——
Variable T Sig T
RAIN 25.473 .0000
WIND -11.625 .0000
(Constant) 14.183 .0000
Page 8 SPSS/PC+ 2/14/97

ok MULTIUPLE REGRESSION * ok ox %

Equation Number 1 Dependent Variable.. C8ROAD

————————————— Variables not in the Equation --—-----—----—-

Variable Beta In Partial Min Toler T Sig T
RELH .073451 .083189 .970869 4.161 .0000
TEMP -.579994 -,351383 .286051 -18.706 .0000
Page 9 SPSS/PC+ 2/14/97

* ok ok 4 MULTTIZPLE REGRESSION Sl o W

Equation Number 1 Dependent Variable.. CBROAD

Variable(s) Entered on Step Number

3.. TEMP
Multiple R .56292
R Square .31688
Adjusted R Square .31606
Standard Error 12.23279
Analysis of Variance
DF Sum of Squares Mean Square
Regression 3 172426.16280 57475.38760
Residual 2484 371708.37147 149.64105
F = 384.08837 Signif F = .0000
Page 10 SPSS/PC+ 2/14/97

* ok ko MULTIPLE REGRESSTION * ok ko

Equation Number 1 Dependent Variable.. C8ROAD

————————————————— Variables in the Equation ---——-------——————-
Variable B SE B Beta Correl Part Cor Partial

RAIN .065595 .014367 .113812 .422226 .075715 .091226
WIND -.204288 .009349 -.504298 -.130981 -.362385 -.401551
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TEMP -.249756 .013352 -.579994 -.349613 -.310202 -.351383
(Constant)22.643574 .997099

___________ in —~———————————
Variable T Sig T
RAIN 4.566 .0000
WIND -21.852 .0000
TEMP -18.706 .0000
{Constant) 22.709 .0000
Page 11 SPSS/PC+ . 2/14/97

* ok ok ok MULTTIZPLE REGRESSION ok kX

Equation Number 1 Dependent Variable.. C8ROAD

————————————— Variables not in the Equation -----—=—=-—--

Variable Beta In Partial Min Toler T Sig T
RELH .071061 .085961 .286034 4.299 .0000
Page 12 SPSS/PC+ 2/14/97

* ok kA MULTTIPLE REGRESSION § *¥* ¥

Equation Number 1 Dependent Variable.. C8ROAD

Variable(s) Entered on Step Number

4.. RELH
Multiple R .56739
R Square .32193
Adjusted R Square .32084
Standard Error 12.18996
Analysis of Variance
DF Sum of Squares Mean Square
Regression 4 175172.84736 43793.21184
Residual 2483 368961.68692 148.59512
F = 294.71500 Signif F = 0000
Page 13 SPSS/PC+ 2/14/97

* x ok % MULTIUPLE REGRESSION * ok ok ok
Equation Number 1 Dependent Variable.. C8ROAD
—————————————————— Variables in the Equation -—-——-————————————-
Variable B SE B Beta Correl Part Cor Partial

RAIN .066460 .014318 .115312 .422226 .076706 .092750
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WIND -.203766 .009317 -.503010 -.130981 -.361429 -.401910
TEMP -.249315 .013306 -.578969 -.349613 -.309645 -.351971
RELH 6.012450E-05 1.39846E-05 .071061 .069537 .071048 .085961
{Constant)22.572939 .993744

Page 14 SPSS/PC+ 2/14/97

* ok ok o MULTTIPLE REGRESSTION * ok ok x

Equation Number 1 Dependent Variable.. C8ROAD

___________ in ———m—————————

Variable T Sig T

RAIN 4.642 .0000

WIND -21.871 .0000

TEMP -18.738 .0000

RELH 4.299 .0000

(Constant) 22.715 .0000

End Block Number 1 POUT = .100 Limits reached.

Page 15 SPSS/PC+ 2/14/97

* & x MULTTIZPLE REGRESSION " ol

Equation Number 1 Dependent Variable.. C8ROAD

Residuals Statistics:

Min Max Mean Std Dev N
*PRED -143.4521 59.9612 8.5103 8.3926 2488
*RESID -19.0614 260.2227 .0000 12.1802 2488
*ZPRED -18.1068 6.1305 .0000 1.0000 2488
*ZRESID -1.5637 21.3473 .0000 .9992 2488
Total Cases = 2488
Durbin-Watson Test = .54683
Page 16 SPSS/PC+ 2/14/97

Outliers - Standardized Residual

Case # *ZRESID
1031 21.34730
682 12.36854
998 9.23364
1037 6.68818

1034 6.62259
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6.29312
6.22574
6.06176
6.00598
5.99075

SPSS/PC+ 2/14/97

Histogram - Standardized Residual

Exp N

Qut **k¥xk

1.92

3.81
9.72

22.19
45.40

3.00

(* = 17 Cases, . ¢ = Normal Curve)

* * .

*****************:
Kkdhkdkkkdhhkrhdhkhkokhkkhhhkhdkdrhhhhdrhrhkhdrhhhhhhkhkhrhihikdx
*****************:*************************
***************:*
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SPSS/PC+ 2/14/97

Normal Probability (P-P) Plot
Standardized Residual
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Standardized Scatterplot

Across - *PRED Down - *RESID
Out . } —4— ... R S
3 . . + Symbols:
. Max N
2 4
. 82.0
. : 164.0
1+ + * 328.0
. x
0 4 .***___
cet*rrL...
-1 4 4
-2 4 41
._3 -3 -+
Out J |




80

data list free / c8road rain wind relh temp.
******Double~Logarithm Regression***x*x*
compute lgc8road = 1glO(c8road).
compute lgrain = 1glO(rain).
compute lgwind 1910 (wind) .
compute lgrelh = 1gl10(relh).
compute lgtemp = 1gl0(temp).
reg var = lgc8road lgrain lgwind lgrelh lgtemp
The raw data or transformation pass is proceeding
2488 cases are written to the compressed active file.
/stat = default zpp
/dep = lgc8road
/met = stepwise
/save = zresid(error)
/residual = default
/scatterplot = (*resid, *pred).

Page 3 SPSS/PC+ 2/14/97

* oK kox MULTIPLE REGRESSTION I

Listwise Deletion of Missing Data
Equation Number 1 Dependent Variable.. LGC8ROAD

Block Number 1. Method: Stepwise Criteria PIN .0500
POUT .1000

Page 4 SPSS/PC+ 2/14/97
* ok ok & MULTTIZPLE REGRESSTION ik ek ¥

Equation Number 1 Dependent Variable.. LGC8ROAD

Variable(s) Entered on Step Number

1.. LGRELH
Multiple R .38369
R Square .14722
Adjusted R Square .14605
Standard Error .52003

Analysis of Variance

DF Sum of Squares Mean Square
Regression 1 34.21948 34.21948
Residual 733 198.22392 .27043
F = 126.53809 Signif F = .0000
Page 5 SPSS/PC+ : 2/14/97

* ok ox X MULTTIPLE REGRESSTION ok ok ox

Equation Number 1 Dependent Variable.. LGC8ROAD
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————————————————— Variables in the Equation ----—---—--———-—-
Variable B SE B Beta Correl Part Cor Partial

LGRELH -.354512 .031515 -.383688 -.383688 ~.383688 -—.383688
(Constant) .953011 .037218

___________ [ T
Variable T Sig T
LGRELH -11.249 .0000
(Constant) 25.606 .0000
page 6 sess/ec+  2/14/97

* ok oKk MULTTIUPLE REGRESSTION * ok ok ok

Equation Number 1 Dependent Variable.. LGCBROAD

————————————— Variables not in the Equation —---—-——-—=——-

Variable Beta In Partial Min Toler T Sig T
LGRAIN .188362 .179873 . 777650 4.947 .0000
LGWIND -.393068 -.345741 .659789 -9.969 .0000
LGTEMP -.147650 ~.114182 .509995 -3.110 .0019
Page 7 SPSS/PC+ 2/14/97

N MULTTIZPLE REGRESSTION bl i

Equation Number 1 Dependent Variable.. LGC8ROAD

Variable(s) Entered on Step Number

2.. LGWIND
Multiple R .49915
R Square .24916
Adjusted R Square 24710
Standard Error .48829

Analysis of Variance

DF Sum of Squares Mean Square
Regression 2 57.91453 28.95727
Residual 732 174.52887 .23843
F = 121.45108 Signif F = .0000
Page 8 SPSS/PC+ 2/14/97

* ok ok ok MULTTIPLE REGRESSION * ok ko

Equation Number 1 Dependent Variable.. LGC8ROAD



—————————————————— Variables in the Equation ---—---—-—-——v-———
Variable B SE B Beta Correl Part Cor Partial
LGRELH -.566346 .036431 -.612955 ~.383688 —-.497887 -.498202

LGWIND -.316528 .031751 -.393068 -.035546 ~-.319279 -.345741
(Constant)1.420314 .058469

___________ in e ——— e e
Variable T Sig T
LGRELH -15.546 .0000
LGWIND -9.969 .0000
(Constant) 24.292 .0000
Page 9 SPSS/PC+ 2/14/97

* *x * x MULTIPLE REGRESSTION * * %x *%

Equation Number 1 Dependent Variable.. LGC8ROAD

————————————— Variables not in the Equation --——-----——--—-

Variable Beta In Partial Min Toler T Sig T
LGRAIN .175401 .178386 .546255 4.902 .0000
LGTEMP -.292131 -.231542 .458886 -6.435 .0000
Page 10 SPSS/PC+ 2/14/97

R Y MULTIZPLE REGRESSION ek ¥ F

Equation Number 1 Dependent Variable.. LGC8ROAD

Variable(s) Entered on Step Number

3.. LGTEMP
Multiple R .53797
R Square .28941
Adjusted R Square .28649
Standard Error .47535

Analysis of Variance

DF Sum of Squares Mean Square
Regression 3 67.27129 22.42376
Residual 731 165.17211 .22595
F = 99.24056 Signif F = 0000
Page 11 SPSS/PC+ 2/14/97

* Kk ok ok MULTIPTLE REGRESSTION * ok ok ok

Equation Number 1 Dependent Variable.. LGC8ROAD
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Variables in the Equation

Variable B SE B Beta Correl Part Cor Partial

LGRELH -.415339 .042526 ~.449521 -.383688 -.304511 -.339750

LGWIND -.373214 .032140 -.463462 -.035546 -.362042 -.394630

LGTEMP -.237340 .036882 -.292131 -.343884 ~-.200634 -.231542

(Constant)1.644814 .066760

——————————— in ———— —— —— —t — — ——

Variable T Sig T

LGRELH -9.767 .0000

LGWIND -11.612 .0000

LGTEMP -6.435 .0000

(Constant) 24.638 .0000

Page 12 SPSS/PC+ 2/14/97
*ox ok ok MULTTIZPLE REGRESSTION s % Yl

Equation Number 1 Dependent Variable.. LGCB8ROAD

————————————— Variables not in the Egquation ----———--—--—-

Variable Beta In Partial Min Toler T Sig T

LGRAIN .118498 .118355 .430542 3.220 .0013

Page 13 SPSS/PC+ 2/14/97
* ok ok ok MULTTIUPLE REGRESSION S ¥ Fr

Equation Number 1

Variable(s) Entered

Dependent Variable.. LGC8ROAD

on Step Number

4.. LGRAIN
Multiple R .54714
R Square .29936
Adjusted R Square .29552
Standard Error .47233
Analysis of Variance

DF Sum of Squares Mean Square

Regression 4 69.58501 17.39625
Residual 730 162.85839 .22309
F = 77.97735 Signif F = 0000
Page 14 SPSS/PC+ 2/14/97

* K ook ok MULTTIZPLE REGRESSION * o k¥



Equation Number 1
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Dependent Variable.. LGCBROAD

Variables in the Equation

Variable B SE B Beta Correl Part Cor Partial
LGRELH -.384398 .043334 -.416033 -.383688 -.274812 -.311932
LGWIND -.360725 .032171 -.447953 -.035546 -.347376 ~-.383307
LGTEMP -.200856 .038359 ~.247225 -.343884 -.162218 -.190260
LGRAIN .086339 .026810 .118498 .327403 .099769 .118355
{(Constant)1.465758 .086555
Page 15 SPSS/PC+ 2/14/97
* k k ok MULTTIZPLE REGRESSTION *ok ok ok
Equation Number 1 Dependent Variable.. LGC8ROAD
___________ inf e — =2
Variable T Sig T
LGRELH -8.871 0000
LGWIND -11.213 0000
LGTEMP -5.236 0000
LGRAIN 3.220 0013
(Constant) 16.934 .0000
End Block Number 1 POUT = .100 Limits reached.
Page 16 SPSS/PC+ 2/14/97
* & ok ok MULTIZPLE REGRESSION * g *

Equation Number 1 Dependent Variable.. LGC8ROAD
Residuals Statistics:

Min Max Mean Std Dev N
*PRED .0854 2.0044 .5942 .3079 1735
*RESID -1.6346 1.8735 .0000 .4710 735
*ZPRED -1.6527 4.5800 .0000 1.0000 735
*ZRESID -3.4608 3.9665 .0000 .9973 735
Total Cases = 2488
Durbin-Watson Test = 71805
Page 17 SPSS/PC+ 2/14/97

Outliers - Standar

dized Residual
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*ZRESID

3.96648
3.61969
3.54296
3.51132
-3.46080
3.42889
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3.34225
3.24037
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SPSS/PC+ 2/14/97

Histogram - Standardized Residual
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Standardized Scatterplot
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Standardized Scatterplot
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