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PREFACE 

In the day-to-day operation of most any State Department of Transporta­

tion, the planning for an evaluation of "special generators" is a fre­

quent oc·curence. The impact that these types of projects may have on 

the various state transportation networks is the very heart of the issue 

because many of these proposals often require a change in the existing 

design of future plans. During the last two years, several transporta­

tion impact analysis tools have been developed for the regional planning 

process which appear to have application in the analysis of special 

generators. This report, Volume I-Q in the Statewide Transportation 

Modeling Series, examines these tools. For further applications of the 

modeling system, see the following pages of this section. 
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INTRODUCTION 

In the day-to-day operation of most any State Department of Transportation, 

the planning for an evaluation of "special generators" is a frequent occur­

rence. "Special generators" are often classified as those proposed con­

struction projects that are large enough to have regional or statewide im­

pact on the transportation system. 

The impact that these types of projects may have on the various state trans­

portation networks is the very heart of the issue because many of these 

proposals often require a change in the existing design of future plans. 

A systematic method of identifying both the location and magnitude of the 

travel impacts is required to identify the changes in the transportation 

network necessary to efficiently serve new facilities. 

During the last two years, several transportation impact analysis tools have 

been developed for the regional planning process which appear to have applica­

tion in the analysis of special generators. 

The multi modal analysis process developed for the Northwest Region of 

Michigan required the analysis of travel patterns in the State of Michigan 

by trip purpose and vehicle type. This analysis resulted in several trip 

length frequency distribution curves which became the basic input to the 

development of a gravity model-type trip distribution process oriented around 

the simulation of travel to and from "special generators". The user of 

Michigan's "special generator" impact analysis process must specify a few 

simple pieces of information in order to obtain an analysis of both regional 

and statewide impacts on Michigan's state trunkline system. The user must 

specify: 
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1. The statewide model travel analysis zone where the proposed project 

is located. 

2. Total number of trips into and out of the special generator. 

3. Which one of the trip length frequency distributions the proposed 

project is most likely to be. 

Once the user has specified these three elements, the "special generator" 

gravity model process creates a zone~to-zone travel matrix for the 547 zone 

system using the "special generator" zone as the origin and destination of 

all trips. One of the key elements in this process is the fact that the 

input and output from this process is compatible with the statewide trans­

portation modeling system. Therefore, the zone-to-zone travel times required 

in the gravity model are available directly from the modeling process. 

Once the special generator trip matrix has been created, it can also be 

assigned directly on the state trunkline system. The assignment of the 

"special generator" trips can be easily compared with the existing travel 

pattern and the magnitude and location of travel pattern changes can be 

identified. 

Finally, the development of a graphic display, referred to as desireline 

plotting, can be used to display the distribution of trips to all zones in 

the state. Further analysis may also be made by plotting the trip length 

frequency distribution. 
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TRAFFIC FORECASTING FOR A SPECIAL GENERATOR 

The establishment of a recreational center, an office tower, an industrial 

park, or any such large attractor may cause a significant increase in traf-

fie. The increase not only may require changes in the transportation sys-

tern, but also may have impacts on land use and the overall environment. 

Therefore, in planning and locating such an attracto~ called special 

generator, future traffic must be estimated. 

This report deals with one process for the estimation. It describes a trip 

distribution model specially developed for the single attractor case and 

the total traffic forecasting process of which it is a part. A case study 

is included. 

A. A Trip Distribution Hodel 

1. General Hethod 

A suitably bounded area is divided into N zones. A single trip generator 

is located at the centroid of one zone, say zone k. The total number of 

trips, T, attracted from all N zones to the generator is given. The number 

of trips, ti, attracted from zone i to the generator is assumed to be direct-

ly proportional to the mass Hi and the accessibility Ri of zone i, i.e.: 

where 

so that 

t. 
' 

N 

L_ t. 
" I 

(1) 

T/Zm· R· I v ~ 
(2) 

T (3) 

-7-



The mass Hi may be defined as the population, the employment, or any other 

suitable value associated with zone i. The accessibility, Ri, is a function 

of separation di: 

(4) 

where di is defined as the shortest travel time or distance (or their linear 

combination) from the centroid of zone i to the generator. The function 

f(di) may be defined in many ways. Some examples are: 

a) Inverse Power Function 

If we define: 

f(di) = 1/ cJ ~ 
where ol.. is a parameter, then Eq (1) becomes 

Hi 
t. = c-
~ d .o< 

l. 

(5) 

(6) 

This is the so called gravity model for trip distribution. 

b) Probability Distribution Functions 

A simple probability distribution function is the exponential 

function: 

(7) 

where f is a parameter. Eq(l) then becomes: 

(8) 

Other probability distribution functions may also be used where 

applicable. 

c) Discrete Functions 

Sometimes one may wish to define a set of f values that are based 

directly on actual surveys Hith some smoothing. This definition 

does not allow the values to be varied using a parameter as above, 

but has the advantage of not having to have any closed functional 

form. 
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In actual application, trips are often stratified according to trip purpose 

(work, shopping, vacation, etc.) and vehicle type (auto, truck, bus, etc.). 

Together with the type of trip generator (shopping center, recreation park, 

etc.), they determine the appropriate choice of definitions for zonal mass 

and accessibility function. 

2. The Model 

A computer model is developed according to the above trip distribution pro-

cess with the following special characteristics: 

a) Number of Zones: N = 547 

b) Computation of f(di) 

Given: 1. The skim tree with origin at generator, i.e., the 

shortest travel time in minutes, di, (i = 1,2, •.• 547) 

2. A set of values Zn (n = 1,2, .•• 100) where Zn is a 

value associated with n-th 10-minute time band 

about the generator (Figure 1). 

Figure 1 

Then the band number for zone i is: 

n =[u]+ 1 
(9) 

where [a] denotes the integral part of a, and 

(10) 
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c) Input/Output 

The input to the model are: 

k = zone number in which the generator is located 

T = total number of trips attracted to the generator 

Mi = zonal mass (e.g. population), i = 1,2, .•. 547 

di = zonal separation in minutes, i = 1,2, ••. 547 

-.-j 

zn = value associated w·ith n-th 10-minute time band, 

n = 1,2, .•. 100 

The output trip distribution (i.e. zonal interchanges), ti, 

i = 1,2, .•. 547, between zone i and origin zone k, is given in the 

form of a 547 x 547 trip table: 

i,j = 1,2, ... 547 (11) 

where 

if i,j f k (12) 

and 

if i f k (13) 

if i k 

in which Ukk or tk is intrazonal trip interchange at the origin 

zone k. 

3. Output Display and Analysis 

Zonal interchanges ti are displayed in two ways: 

a) Printer output (Figures 7, 11) 

b) Desireline plot on CRT (Figures 8, 12) 

The latter display consists of lines of different band widths drawn from 

zonal centroids to the origin zone centroid. Up to 10 band widths may be 
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specified, each corresponding to a magnitude range of ti. Zonal boundaries 

form the background. 

Zonal interchanges ti are analyzed by trip length frequency distribution. 

The zonal trips within each 10-minute time bands are plotted against the 

band numbers. The plot with statistical analysis are output by printer 

(Figures 9, 13). 

B. The Traffic Forecasting Process 

1. Traffic Assignment 

To obtain the induced traffic caused by the trip generator, zonal trips 

ui from the trip distribution model above are loaded onto the transportation 

network using a traffic assignment model. The input is: 

a) trip table (uij) 

b) base network file with present traffic 

c) tree file 

The output is a new network file with: 

a) present (or "before") traffic 

b) induced traffic 

c) total (or "after") traffic 

The output is displayed by: 

a) printer output 

b) network plot on CRT (Figures 10, 14) - Within a user-defined 

rectangular area, all links with their traffic values are plotted. 

Three separate plots for present, induced and final traffic values 

are displayed. Note for centroid link, the induced traffic is 

1/2 times (total number of trips attracted- intrazonal trips). 
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2. Sunnnary 

The traffic forecasting process which consists of (1) trip distribution 

and (2) traffic assignment may be summarized by the following flow chart: 

Site k 

Population 

Accessibility 

Total Trips 

Trip 
Table 

Tree 

Trip 
Distribution 

Figure 2(a) 

TRIP DISTRIBUTION 

Traffic 
Assignment 

Figure 2(b) 

TRAFFIC ASSIGNMENT 
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Desire Line 

Trip Length 
Distribution 

Net-Edit 

TLD 
Plot 

Display 

1. ADT 
2. Added 
3. Total 



c. A Case Study 

A recreational park known as "The Little Michigan" is to be constructed 

somewhere in the State of Michigan. Preliminary studies identified Genesee 

County as one of the several possible locations for consideration (Figure 3). 

The total number of trips attracted from all parts of Michigan and its sur­

rounding to the park is estimated to be 8,000 per day, 4,000 each way. 

It is desirable to forecast the resulting new traffic on the roads, espe­

cially near the park. 

L Input 

The State of Michigan and its surroundings are divided into 547 zones. 

The trip generator is located in zone 139 (Figure 4). Thus the input is: 

a) number of zones - 547 

b) location of trip generator - zone 139 

c) total number of trips attracted - 8000 

d) zonal mass - population based on Bureau of Budgets 1975 survey 

e) base network file - with zonal boundaries, centroid and node 

coordinates, network, and present traffic 

f) tree file - all zone-to-zone minimum time routes 

g) skim tree - all zone-to-zone minimum time in minutes 

h) accessibility function - for comparison purposes, two curves are 

used, both based on an actual trip length survey: 

2. Output 

The output is: 

Curve A - Auto-Recreation (Figure 5) 

Curve B - Auto Vacation (Figure 6) 

a) trip distribution (Figures 7, 11) 
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b) desireline plot on CRT (Figures 8, 12) 

c) trip length distribution (TLD) plots (Figures 9, 13) 

d) new network file - with induced and total traffic 

e) network plot on CRT (Figures 10, 14) 

3. Comments 

Curve A is much steeper than Curve B (Figures 5, 6). Thus the trip dis­

tribution model using Curve A as input distributes proportionally more trips 

to the nearby zones, as shown clearly by the desireline (Figures 8, 12) 

and the TLD plots (Figures 9, 13). 

Since the trip generator is a recreational park, the estimated new traffic 

pattern based on the auto-recreational curve is assumed to be more reliable 

(Figure 10). 



.. ·-0', 

(j I " I ,-.-rG·.'ol ,, 
' ' I .I 1~ f·u· ,-".-

. ·~ 

" M l " 12 14 I b I o 20 u i: ij ·~b 2b ;u !2 }4 3b 5ti 

1, •• ~····················· ' . . ······~······································•t••··············~'······························~· ~ •• 0 •• 0 •••••• 0 •• ' •• ' ••• ' t •••••••• ' •• ' •• t •• ''. t. t. t •• t, •• ••••••.• t. ~.''' ••• ' •• 

'~ ........................... . 
' ••• 0 0 ' •• ~ •• ~ • 

(, ••••• 0 • 

f. t. t 

" ' •• t 

IIi • • 

) l,. 
I .: • ' 

; . .. 
I' 

'1. 

I' 

., 

. 'I o 

• '; i 

\ ,· . 

,, .. 
.il. 
'·). 

., . 

'' 

"• 

" 
"' c 

" "' 

n 
c 
~ 
~ 

;p. 

;p. 
c 

9 
;;o 
~ 
0 

~ s. 
0 

" 

41J 

H.; ,, 

P,.C, CUM, ,l'TliAL 
9,';)2/ ~.~21 4>! 0 I 

:SB,t:.9 l.ll,b~l J7j(•bfl 

29,58i li,LI02 1 ) .. ': tt 1 
to,')i'/ d7,(f,~!; •l It. v '1 

tl,cn·.l ~<.b>l ~ ,: ~ .-:'lj 

c. -~·J,· ~t.J.2.C:O t u (, (: 1.} 

l , I I, 'io • .btl ::.1 ·,o 
o, H':)·_, 91, ~ l j j f! ~" r 
ll • '::) ~ (> <n. uu 2 $'FJ 

iJ, .!o'J <.,))j. 111 ltd.: II 
(J, 2 ]11 911,390 1,J. t 0 
0 '21 ,, 4ii. tl()'i '):;1 

0. tfj ., ._ IJ tl • l 'i '4 h j ~l 

u. 14, '.J i}. 'J ')h /..'ll 

0 • 1 •. 94~u·-~·.} 1l. ·J 

0 t 1 U 1' 44.?i.d itil9 

''• 12 r:'• \:J9,:..~s ':. '• ~ 
n 1 0i\'1 9qt4lll iJ (I ~ 

i! • o i' I QIJ •qi;':) ~ •' 1 
v • i/ 1

) i ')99~142 ~':;,l; 

{). li{l/1 '19. b l •J S l.' I) 

{) 'v 41 4"f.&~1 1 ,1_~ Q 

l1 • (l ') 1 49,'/0J ri> 
fl • 0 !.l '' '; , l <!11 j <_, ·J 

!) t (I:( ·I <.;"~'I r_,b \tl 
l) • 0 J ,, IJl) ~ 7 l:li!. /4 
(j ~ (lt lj 49~l~il +:>') 

{l' ()21· 4'-f,HI/ ')c.' 

() • (i 1 ! 99·b-~-~ I ' 
l),!J ll ')9.8!.1~ q_; 
0. i) l ~ 49,b~;~ ·.- l 
0,00/ y9,Ho,~ >v 
t) I 0 I,, Y'I.H/6 ...... ? 
L) 1 (I 1 ~ 4'1tfJd'J h I 
\) • 0 ·~ <.;9 ,il'ic. ; I 
u,uot 9ll ~ q li.:! -~ l 
(l • (j 0 1.' 4'1~'110 ... ;j 

0. 0 (l ~ 4<~~9t.~ 12 
I 1 1 (• 1i ~, 99,'11t!. <i 
(l • (• (j ~ 'j\j. 'I.J.l 12 
() 1 0 \J ~) ~\;j' <),!0 t~ 

0. 0 l/ 1
.) 99.9 $1 ,;; 

o,OVtl ld. '-/jb H 
0 • {} 0 '$ ~9.~41 12 
0. j) u 'l '14~9q5 1 il 
J,()(il 411,'14b " 0,004 49,1.}~0 1 ') 
{J 1 0 I) C• Y4 0 '1?2 'I 

0 • {1 0 .. 9'1 <· '1'JO !il 
(). 0 () 4 l}'}' 460 

~ I" 
0,00'1 1;4, 4o9 "0 
u.onc~ l.j4,9l1 B 
(J I I) (} -~ <fl.i,'t/1.'4 I> 
0 • (H' • "14.'1/B l I 
() ~ 0 () 1 '19,'-ii''J b 

U, 01d LJ4,9d2 l, 
o,oOi.l tj9f 1itl<-J I b 
(J.(!'Jl 'i 1} 

1 
'I (J l !J 

!) " L) (J ~ t; •I , •i tl'l 'I 
!J • ( 'f'l ',,,,,J " 
(j •'''' 

,,.,, .,.,J 'l 
-·~ 



1.• f I\ -;;-

··························-~ 
i • ' 0 ~ 0 0 0 0 0 0 ~' O O t I I I 0 f f 0 t I~ f I f t t 0 o t I t.1,1 t f t t f 0 o It I 

• • o o o of o o o o • 0 t 0 f I- I o 0 t I 0 It I It f 1 ott f t t 1 f f t t I I of I I 0 o I olf'O t f o 

',_ 0 0 0' 0 f • • • 0 • 0 f I 0 0 ° 0 0 o 0 I 0 f 0 f f If o'o It I I Ito I o 0 Ito 0 It 0 o 0 ................................ , ............ , ......... ,. 
• ' o o o o o o • o o • o f o o o o o o o o t o f o t I I t i") ,, 
·············~············!-••• 
'·····~···~············· !·1,, •••••••••• , ••• 

11 ••• ,.~············ 
j ,' •••••••• ~ ••• 

j I,,, 0 0 0 9 0 0 ,,. 0 

1\ •••••• ' • 

' ••••• t • 

• ••• 0 ••• 

l ' •• 0 • 0 • 

' .... 
' ... ; 

•••• 

I : : : l 
.... j 
·' ... 
.. ' .. ~ 

' •, 

' " . ~ . 
... , .. 
.. " • 1 • 
'. i 

'i '· • I 
/1). j 

'I ' ••• 

'•. 

1; I. t 

I •. 

n 
c 
< G 

OJ 

" "' )> 
c c 
;; 0 

"' < 
0 
n 
0 
:!. 
0 
~ 

... ; 

P,C t;UM, Al..lUAL 
0. 76'. o,7b') (~ ~ 1 
1.1 • 'i.., . S, lb_S 1641 
q. 2 7 '1 15,042 JO~b 

1 l t .~I/ ., 2b,<'tl5 3t. q 1 
t \). 04 ', :lb, HS :$,>'J9 

11,22(' ~ 1. '::td .)()!1(., 

5 • HS,; ':l3.qt':i l"'•n 
::.. 7 8" 50,<'03 1 'J 0 0 
lj • ~ ll il h j.. 0 ,, 1 11~ 'J y 
!, • (it> I· bO • 114 l 0 v I 
:S,4':ll 10 1 1 Ob 111> 
2' ('41 7C,~l14 j ~~ 

1 '~b i 7:S,99~ 1_;. l 'J 

t,l:'bll 7~.2'J9 41~ 
1 • t. '-, ' '76,913 ~J~ .s 
1, 4bi 7t1.di>J () ~~ b 

2.d.> ,I e 1 , 1 q 1 I,_..!. 

1 'tJ2'J o<,>IO il r; 'J 

1 ,.1 tl 1
.' b ~ v I';)'' ~ b ') 

0. ~9 ., ts-4.7qH -~r:o 
1 , 1 !:l ':> (jf). 9 ~) ~ l;i 9 
0 ,/\;, eo, I bl.l 211 
() • rl4 i 8 I, b ll 2~11 
01 ') (1'_, tl8' 1 ')0 t'J2 
(l,':llc ts-b,lVH 1 Uij 

•) t b!J U H'i,ji_H~ 21i,) 
0 • '1 ; i 89 1 i.P)I.j l '"• 
o,~7c LJU,4~V 1 i.l'l 

I}' 4ll<' 1./ l\ I !.J lJ l PIS 
o,<)v' 91 ~ 4 (j 1 l r; {) 

cJ,bOi 4 C ~!)I> M ~~ l I 
tJ,i:'-}"-1 92,~01'1 ')h 

(! • 1.1 (l il 9t.BCb 1 ~ 1 
o. !F cn,I:!Ul 1 ~ ~ 
0 '~iJ ~) 9.S,:.oo li.iO 
O,OH• 9"·1"fb ~: •' l) 
0 • 7 ~ l' 94~916 /'L~ 
(J. ~~ '. l)~)./449 1/'J 

0. 1 7 'j' '1•J,t>Ct. "" (I , J 3 l lf'>.'ltl~ 4 '> 
j). 14 .. '1':>, 1-fO to " I 
0,4~('. 9t>. ~ .~2 1 q () 

{j. t: 2 '.• ~b,'.:l':ll) 74 
0. 22 1'> r;ou.nss '14 

(j '" ',-' 
•1'1,~'.>~ t'J'J 

\) t v 1) ~1.52~ .211 
0 t 2lli 47.~_\tj b'i 
0 t 1 0 7 41.645 y) 
O,OBii 4 7. 154 24 
() t 1 4:) '-~1. u n 41 
() • 2 21~ 90, 1 u~ > 7 '> 
OtU!.Jli Qtlflti~ I .I 
0. 1 £j 0 98,~91 ~.~,, 

\1 1 1210 9tl,l.l19 •< 
(.j 1 (J r! ,' I.J~,'::101 ~ 1 
0. (! ~~ ttH~~:aJ 1'1 
i!t54'-) 'l'.f • OYI:S 1 I 'J 
O.ll~i "1 ·J • C: 1 I ;4 
(\ I 1 s I 'I '1 • 5 ':~ ;J .;", 

(J t I) i (' 9 11. ir.::, '·' 
\I~ {f J. ' 'J .;, • q r .. I 

''.'Ji 



RUN 1 



:.iPfCIAI. GENE/lATOI! IIITP DISTRIBUTION MOOEL ',_,; 

---~-------------------------------------

f! _, 
AfiRACIUI1 LOCATED IN ZONE NUHOER I39 
TUIAL NUdiiEH OF TRIPS ATTRACTED 6000 

'...! 

lUt~Al. lH I P lliST!liBUTlON 
-

I jJ Nf. fliP TlMECHINl R·fAC TRIPS 1 c 

-----------------------------------~-------------------------~-------
7I73 178 0.089 0 o.oo u 

' lt.H I 7 7 0.089 0 c.oo 
3 3':11& 462 o.ooo 0 o.oo 
4 1 , '• I lt'lU 0.000 0 o.oo '-:...J 

~' ~ 17 4 487 o.ooo 0 o.oo 
b S'H 473 0.000 0 0.00 
l 1 1 ') f; 'j 18I 0.071 0 o.oo • ...... 
B 13 1 1·0 204 0.052 0 0.00 
9 14eua 174 0.089 0 0.01 .... , 

10 1 4 0 ~ !j 18.? o. 0 71 0 o.oo ...... ,; 

1 1 5 :•j { 184 0. 0 71 0 o.oo 
u 1 :-; 4 {f, ITO o.Ofl9 0 0. 0 I 

~3 1 l l52tH, 207 0.0'52 0 0.00 
1 4 11 li.d. 210 0 .. 052 0 o .. oo 
1 •j b9411 21(, 0.052 0 o .. oo 

("1 l b '• 1! ~ 2I5 0.052 0 c.oo 
II 4 "21! 7 257 0.014 0 o.oo 

'" I; 1. }I\ ? 4 (, 0. 0 1 ... 0 o.oo 
., 

1 9 Hl9C 94 0.3(1') 0 O.OI ,-g () 
~·I) $ J -~ H 118 0. ·;~ 1 'j 0 o.oo 

,, 
!~ 

" 
1

) ll (., 10? 0 .. (' flj 0 0. 01 '-1 

-L [\ .: ... ':t f.j u o.uoo 0 o.oo -, ' 
23 23St. 625 0. 00 0 0 o .. oo 
24 >Cl &04 o.ooo 0 o.oo v 25 710) 125 0.185 0 c. 0 l 
co 12 ':)I,{ 133 0. 1 42 1 0.01 
CT 1 1 ')? 3 1 12 0.219 I 0. i) 1 

"(J -'B 10170 140 0 .. 130 0 0. 0 l 
29 ~6204 64 Ll.Hl 21 0 .. 26 
JO 1 b -4 1 '.> 67 1. 1 Hi 6 0.(}{1 

~) JI 2:?400 64 1 • 1 J d 8 o.to 
32 1 ~)3 { 4 65 !. ll8 b 0.07 
ll 107"18 Bb 0 .. 5)0 2 0.02 

iiJ l4 2 £H 1t 235 0.052 0 0.00 
J'j 4 oro 228 0.052 0 Q .. l}i) 
5b 2(19 ?29 0.0'52 0 0.00 

0 lf c. r lG9 203 0. 0 52 0 0. 0 I . 
;e 1 4 t, 7 '} 21 ') 0.052 0 o .. oo 
J9 ) i bbO 198 0.052 I 0.01 

;) I, 0 1 3 S I 0 lilT o. 071 0 0.00 
/d t .H' 0 20 ?" 0.0')2 0 o.oo 
.,;_: '-J:..\f ?28 {).0')2 0 o.oo (·.·'"-
4.1 1?41.i 2 2'• 0 .. 0'12 0 0 .. 00 -

. '• 4 lblbJ 202 o ... 0',2 0 0.00 
/,'1 1 ~ l•l { (' 1 •) 0.0')2 0 o.oo 

,.;',:.! 
'·l' l ) •, '· { 21) 0.052 0 o.ou 
'• I t, L I I '-' 21, 0 .. (1')2 0 O .. dO 
:,.•: <J·,J!' Jl,!, (j. 1 :l Co I) D.dl 
i,·l 11 I, ~ • I . LL..L .. IJ. I il1 I . '/ C. l.lo~ r.L 



'':,l,-:.' --··r~,. 
------

1,. L .lU u .. uu " :, 1 '• ,, ., '; 1 ~) n 0.1_~0 0 o.oo 
)/ 4 ~j [, ~ 152 O.l.lO 0 0.00 
53 4611 !50 0. 1 l 0 0 0.00 
o4 61'j2 1 4 f, O.llO 0 0.00 

L 55 3dt.54 122 0.185 2 0.03 
Sb 1;270 128 0. 185 0 o.oo 
51 7 f) 1 l 143 0.130 0 0. 00 (J 5e 25596 128 0. I 85 2 0.02 .,. 10 /In) 130 0 .. 1-4 2 l 0.01 
60 &If} 1 I d 0.219 0 OJOl ''.\ 
6 l 4 ~ 1 ') 111 0 .. 219 0 o.oo " 
t.2 1 0 I 'J t, 125 0.1:1? 1 0.01 
t ~ t-1231 II" 0.2l'.i I 0.01 

(.,; L4 24')2 H4 0.~19 0 0 .. 0(! 
6'.! 1/.Jll 130 0. 14 2 0 o.oo 
L6 12C22 1 1 5 0. 2 l 9 I 0.01 ;J 
"' 7202 1 1 s 0.219 I o.ot 
b6 6 44-/ I 9 7 o.os? 0 o.oo 
vi 10 hi 202 u.o~c 0 o.oo .r• 
70 roro 21& 0 .. 052 0 o.oo "..,:; 

11 6794 214 0.052 0 0.00 
/2 29L9 1 8 l 0. 0 7l 0 0.00 

\l " 2' till t_, 19( 0.052 0 o.oo 
lit 5 "_) 1 (.) 1 99 0.052 0 c.oo 
to 3(,96 256 0. 0 I 4 0 o.oo 

~~ lb 20{,9 ?.40 0.014 0 o.oo 
ll 3 Ell 1 239 0.052 0 o.oo 
l 8 l71o2 2&4 0.014 0 o.oo c 79 6 7'-)IJ 25J 0. 0 14 0 o.oo 
60 5 41,3 272 0.0!4 0 0.00 
d I 50':i8 2 36 0.052 0 o.oo 

'<.,_: ll2 ~ 9 10 25 .l 0.014 0 o.oo 
Ill 1 til 134 356 o.ooo 0 0.00 
d4 24~1.1 5 6t, o.ooo t, 0 o.oo 

{) tl',) 101.1<:' 4 02 o.ooo 0 o.oo 
06 1 821 3H5 a.ooo 0 0 .. 00 
or 913U 337 0.014 0 0.00 
rl:l ;--;:•-,() ,i') 9 0.000 0 0.00 •.:.) 

!)') 6(;00 115 0.219 0 0.01 
90 /b!Y 131 0.142 0 o.ov 

0 9 l (;6tlt1 129 0. I 85 0 0. 0 I 
92 6691 65 1 .. 1 3 B 3 0. 0 l 
9 l 41:!43 5J 2. H .. ~ 4 0. (/'J 

Q '" 4 i) i<' fO O.H~J~ I 0.01 
')~ S009 8] 0.530 I 0. 0 l 
96 3 B~b 64 1.1 3il I 0.02 

~ 9/ ~ s /f) 85 O.olO I 0 .. l)l 
9/l .i 4 HI 75 0 .. tPJ:.i I 0.01 
99 302ft 59 2. 362 2 O.O.i 

~ 100 II Ill 3 BO 0.530 2 0. 0 3 
I 0 I ? 4 9'> ill 0 .. 01)9 0 o.oo 
1 l) 2 5 O~d 180 0.071 0 0.00 

0 I 0 J II 00 ~ 484 0.000 0 o.oo 
1 0 4 5 3/l '_, 409 o .. ooo 0 o.oo ~ 

10) 24b5 lt 76 0. oc 0 0 0. 1)0 
0 1 u 6 1 2 31 5 4 7 8 0.000 0 o.ou 

l {] ( 1 blj () 4 6 l 0.000 0 0. IJO 
l (J d ~~-n 4 filt 0. 0 00 0 o.no 

0 1 u '} tt, •,•) l •, ') 1 0.000 u o.oo 
1 I 0 ~ ') t, 0 ~J -4 9 0.0()0 0 0.00 
Ill l (,) lJ ~ '.d :l 0. (JOO 0 o.oo (1 l I/ '•"'Jd ':it, 0 0 .. 000 0 o.oo 
l I ; 1\'11'() /\ () 0. ') )(, ! O.!li' 
\ i I, (, I /j ·; ll') 0 •. , '· (J • I 0. G 1 

--- -"-'--•--- --::;j 



J '. "'V •I l-o 1. u-. ~--~'II 0 ~ ~..:-~- () t) 

I I I 202Uil bil 1 • 1 :s 6 8 0.09 
1111 LtCU~ Bl 0- 5 30 I 0.01 
119 H78 84 0.530 I 0.01 
120 374~ 100 0.2/8 0 0.00 

(; 
121 4 ll/2 73 0.855 I 0.02 
1 22 4brl0 85 0.530 I 0.01 
1 2 3 L':i5! 19 0.855 2 0.02 
1~4 721<' 2 4') 0. 014 0 o.oG ,, 
125 3 l 1 (' 2ll fJ 0. 0 l '• 0 o.oo 
1<:'6 5flU 255 0.014 0 OJOO 

0 l (' f 4 Gflf 250 0 • 0 1 4 0 o.oo 
tee 1 9 tll':.l b l B 38.293 2507 3J. l4 
L'') 1? 01.4 32 10.522 4< 0 .. 52 {j 1 so 4/l bt4 3 I 1 0 • ':i 2 ;~ 16 9 ?.11 
!H 3 'J G2 1 20 29.5fH 36& 4 • 8 -~ 
t 3~ 2') 0 t, i II 38.293 316 3.95 
I J J .53 l; ~~ 2 20 29.5ill 326 4.01 ~ ..... 
I 14 151l'Jl 35 10 .. 5'2 2: 48 0.60 
1 3 ~ ':ill2 41 4. 9 34 9. 0.12 (. 
1:16 2 6 3:~ .5 28 29.51ll 2'56 3 .. 21 ' 
Ill 9 '.)'J 7 ., 4.934 I 6 0 .. 19 
I l 8 G£7!' 31 10.522 2 J 0 .. 2') 

(_; 119 1 3 4 3) 9 9.521 42 o.s:s 
I 4 0 2 0 (, ll! I') 31L295 260 3.%~ 

141 .51')') 32 10.52< I I 0 .. 1 .1, 
oL; 142 2 52 l 119 O.Zl'J 0 o.oo 

1 ~. i G 20f, II·~ 0.219 0 0.01 
1'·4 3UV2 123 o .. 185 0 0.00 

'" 1 t, 'j It ~if' r 108 o. 278 0 o .. ot "'~·.! 

1 'I ti 10 (J .5<:' 719 0.000 0 o.oo 
14/ 5 11 '• 104 o .. ooo 0 o.oo 

(J I 4 8 t.l 5 6 88 0.000 0 o.oo 
. I 4} E. ll 9 650 o.ooo 0 0.00 

1 ~) 0 4 9') 2 112 o.ooo 0. o.oo 
1 ~·l 22 e·:Jo ?.ll 0.052 0 o .. oo \) 

1 ';! 10 j't9 231 0.052 0 o.oo 
l '..d 60')') a4 0.052 0 o.oo 
1 ., ~ 1 ? [j 0 2~1t O.U'j2 0 o.oo --~· 

l ~ i 'j 2/U c."21l 0.052 0 o.oo 
1 ~j 6 14 10 I 1 0 I o. 218 I 0.02 
1 ',I 9 2?8 t 0 I 0.2{b t .0 .. 01 u 
1 ') t! 6 32) 109 0.278 I 0.01 
1 ., 9 ~. 3) ') 88 0. 5 30 t o .. 01 

'' l 1>0 ;~ r 1l 9 y 1 o •. H,'J 0 o.oo 
1 b l t! so'} I 4 l 0. I l U 0 o.oo 
lu2 4 l 5I 137 0,142 0 o.ou 

0 1 b 5 "Stl31 145 0. t 30 0 0.00 
l L4 4 9bti 144 0. llO 0 c.oo 
16~ 41,46 160 O.IJO 0 0.00 0 1 Lb 4 2 2 ~} 13') 0 .. 14<.> 0 o .. oo 
I b 7 t; e ~ 1, ll" O.ll•2 0 0.00 
lbt1 s ~·n 124 O .. lUS 0 o.oo 0 I il'J 1 1 H ~ 1 O'il 0.000 0 0.00 
tfO 1 :su 1 679 0. 0 0 0 0 0 .. 00 
lit 2tibl 680 0.000 0 o.oo 0 1/ ;~ 1 () -~ 1 6 c.') o.ooo 0 o.oo 
lfl 1 { ') '} t.6? 0. JOO 0 O .. GO 
l i 4 2tW1 bOO 0.000 0 o.oo 
tf'i lt 11 (' & iJi) o.ooo 0 O .. tlu 
1 I L 5 1 'J I 136 0.142 0 c.oo 
l I I 1 4 }') Ill (J .. 0 fj () 0 o.oo ,. 
I /II 1., ~ '' l 1 (I') 0 .. I 3 0 I) o.oo -~ 

l ( J ', r: 1 h l I e 0 .. ·:. l 9 0 0. 0 I 
i ~ : j :\ ·:; \ 'J I Hi 0 .. 1 4 ;: I) 0. :\() 

---- ' _, __ , __ ' ----;> 



' .-; c- ... ,-,r ,_.-. <JV . ·"'·--·--' 
1:__:_, ____ ' c: . - "-~ 

l d ~ l'Jti//0 td I • I 3 8 15 () .. 9 :s 
1 H4 25UH 59 z.3t.2 19 0.24 
I E 5 144'J1 75 0.855 '• 0.05 
186 I 0 374 75 0.855 J 0.04 , . .. IB7 7 9':)9 84 0.530 I 0.02 
188 4 [99 77 0. 85 5 I 0.01 
189 2 497 74 0.855 1 o.o1 c 190 I; 11 l 51 2. 36 2 J 0 .. 04 
1n 6971 60 I. 1 38 J 0.03 
1 92 f) fi3?. 106 0.278 I OJOI c 1 SJ j 53 s 4 ICC. 0.278 0 o.o1 
194 5009 108 0.271:! 0 0.01 
1 ') ') 27~d 101 0.276 0 o.oo c i 9 fJ ~?1 f, 11'5 0 .. 219 0 o.oo 
1 ') / 39t.O ll 0 0.219 0 o.oo 
1 9 tl 4:S4-J 90 0.369 1 0.01 e IIJ'J 6 611 92 0.369 1 0.01 
2 i_ilj WI .51 IN J. 1 M5 1 0 .. 01 
2 0 l 4104 138 0.142 0 0.00 

(J 202 6 ::i s ~~ 139 0. 14 2 0 0.00 
203 5 329 131 o. 14 2 0 o.oo 
204 14280 160 0. 130 I 0. 0 1 

(.: 205 S HO l 6 I 0 o.ooo 0 o.oo 
2U6 4 210 626 o.ooo 0 o.oo 
201 Hd5 59& 0.000 0 o.oo i. 
208 79 l 569 o.ooo 0 o.oo ~ 

2U<J 1 90 i) 627 0.000 0 0.00 
('10 23031 119 0.219 2 0.02 u ;,.' 11 h 11 s 110 0.219 0 o.ot 
212 4 050 I 20 o. l 85 0 o.oo 
£:'I 5 bG~4 125 0. 1 85 0 o.oo u 1.14 f1 7H 4 II 9 0.219 0 o.o1 
215 4 toe 137 0.1'·2 

\'J 
0 o.oo 

2lti ij 5 991 9R 0. :56 9 6 o .. o? 
.;,;j ~ 1 ( .c 1 9/i! 1 0 1 0.216 2 0. 0 3 

2ltl ll90t. 112 0.219 1 0.01 
? 1 9 1 ') ~~ l ') 96 0~36? 2 C.OJ 

0 220 11107) 90 0 .. 3&9 2 o.o3 
2~1 7 3 I~~ I 11 0.219 I 0.01 
~ 2~ 6ld0 109 0 .. 278 I 0.01 ,., 
IC.:S 4939 105 0.27ll 0 0.01 ' 
2~4 .S7S1 99 0.369 0 0.01 
225 5 41• \} 91 0 .. 36 9 I 0.01 

(1 Cl.'b 1 1 lj ;~ ~ ') 1 ~) 2 0. 130 0 o .. 1)1.. 

t.Cf j 4 '] •) j !52 0. 130 I 0.02 
UB 10 tlt}/ 145 0. 130 0 0.01 

,~ 
C.I.'J 4~14 L59 0. I 4 2 0 o.oo ' 
230 165!.2 147 0.130 1 0.01 
231 89~~ 156 0.130 0 0.00 

0 2 3!. 4 13 (J 157 o.1:so 0 o.oo 
2B 1')6rl3 156 0.130 I 0.01 
254 52BO 205 0.052 0 o.oo 

(l CIS 1"/lll 1?6 0.052 0 o.oo 
2 j b 2:15<J3b I J I 0. I 4 2 10 0.13 
2H l 0 00 6 129 0. l BS I 0.01 u c -~ u 2'9091 IU 0. 13 0 1 0.02 
:~ 5 ') t'iL n "' C ~ I H) 1 o.u1 
240 ') t10 11 I 30 0. l 4 2 0 o.oo 

~ ;.> !tf lJ, {/ () 14 .s 0. 1 3 0 I 0.01 
r'.z I OO'J I 32 0 .. 111 2 0 0.00 
24.1 'i (.':.) f l 3 <} 0. 142 0 0.00 u ;>t,<, h t ') { 126 0. lll5 0 0. ('l 
/ J, '; IJ ( t, 'J l 6 f, 0. Ll 0 () 0.00 
/.,I, I I 11:' .' }I, i 0. I W · 1 C.Ol ,, _LI'_II_ I .·.•;• 



,, ,~ .. ·. ,. "" t . : ... ::,. '• /) \.1 ~· ....... "(i;·()l, 

;!I,') 1.2':11 fl'j 0.000 tl O.GJ j 
-F 

~ 'JO 1,/).)i, 1 ~ 1 0.052 0 o.oo 
2 51 22?D 207 0.052 0 0.00 
2'12 6746 47 4 .. ')3~ II 0.14 l. 
2':i3 60'..1 :i 62 1 • 1 ~ 8 2 0.03 
2 ~4 5603 76 O.ti55 2 0.02 
2~5 79&2 66 1 • 1 3 6 3 0 .. 04 tj l ')6 10392 60 1 • 1 ~ B 4 (1 .. 05 
2 ~J 7 9 3 ') 3 50 2.362 7 0 .. 09 
;:'5"11 10 16 ~ 16 0.855 3 Q .. t04 ,'-'\ 
{' '",9 "62 1 2 74 0 .. 014 0 o .. ou ·!~ 

260 311 r 252 o. 0 l4 0 o.oo 
?Ll 'j 311 248 0.014 0 o .. oo 

G {' t.2 ;J.() H9{, 109 0 .. 27H 2 0.02 
2G.S 'l6 ?IJ 106 0 .. 218 0.01 
!!J~ 1 0 c ) 0 106 0. 2 7B o.oJ 

G 2 L'.l t,Q (3 112 0.219 0 o.oo 
2bb 1 3 ~':iO 100 0 .. 276 2 o.oc 
/ t, I '):: :i:.. 146 U. L~U 0 o.oo 

~J z te ·r 1? fl l I 9 0.219 l 0.01 
269 5344 133 0.142 0 0.00 
210 ':>S'.l .3 11 4 0.219 0 0.01 

0 U! !29tH 42 4.934 21 0.26 
2/2 8 79 1; 50 2. 362 7 0.09 
;u.s ltSI':ia 37 10 .. ')22 45 0.56 

~ ;U4 1 6 !1(.> 1 51 2. 3 6 2 I 3 0.16 
;~ 15 165.H 39 10.522 57 0.72 
~/6 (~ ~ r" 62 1. liB 2 0.03 , ... 
i.lf 427~ 1, OS o.ooo 0 o.oo ""' 2 lfj lOHS 400 o .. ooo 0 o.oo 
C. I') ?. f'jf >9tl 0 .. 000 0 o.oo 

(;.; 2 50 3')'1:,:: lOB 0. 0 lll 0 0.00 
;;~ b 1 32 ItO 549 o.ooo 0 o. 00 
('fJ/ 1 11./l 351 0.014 0 o.oo 

0 ;~II~ 2 2'J0 3VJ o.ooo 0 o ... uo 
::: tj 4 91,/1':> /6 0.8~)5 27 O.B 
~W.J 2C.l9/1 84 O.':>.W 39 0 .. 1, 8 u .'I! L i' (_, ~ u 1\ <i ru 0. BS5 57 0.72 
CHI 101 t. Hl 65 1 • 1 :5 e 3il 0.4tl 
!tid LO lf; 6 83 0. 5 "ljQ 4 0 .. 04 

0 c. e tJ l ..:, tb/, 75 o.es5 4 .O .. Ob 
2~0 1 4 3tl 'j 98 0. 36 9 2 a. 02 
l9l 1 4 ':'l r t. 224 0.052 0 o ... oo {.) 
;! '.1 ·~ 1 1<1 'j 20'• o .. o~z 0 o .. ou 
21JS 1 e {) ·s 221 0.052 0 o .. oo 
;~ 9 4 59 fJ 1 2 46 0.014 0 o.oo 

0 29:1 21, Qfj 7 5 21 o.ooo 0 o .. oo 
2 96 1022:i 517 o.ooo 0 o.oo 
2')/ 4 tHlO 553 o.ooo 0 o .. oo 

~ 2 'Jil 9 69 4 529 o.ooo 0 0.00 
2')9 ll,l9C. 537 o.ooo 0 o.oo 
s 00 . 5 79 5 5 36 o.ooo 0 o.oo 

0 l u l V:i2 4 'jlQ o.coo 0 0.00 
l02 102'.19 2 3 7 0 .. 052 0 0.00 ~ 

~tH 4 1 0 ~ 222 O .. O'i2 0 o.oo 
CJ 5 (JI; Sfl'J! 235 O.OS2 0 0.00 

~ 0 '.) ') lj ,, 4 2 -~ 4 C.052 0 o.oo 
S\..t> 1 5 IJ II :1 179 O.Of19 0 0. () 1 

Cl HI 6 Cf1t, lBO o. 071 0 0. ()I) 
Hl.1 5 14 0 15? o.t·~o 0 o.oo 
~ (i '} 4 :lit') 1') 0 0. HO 0 o.ou 

~ II (J (I .~ h ~~ lf;_} 0 .. l '0 () 0. 0<) 
)]\ l 1 (.')/ '_;':I •) o.ooo u c .. oo 
" ' . ,, I. 'i 1 '\ 0.1)()1) n G.uo 

-"·" ···:_,,;~·.;,:; !".·:oo; 



• I \r.- ''" •I v "·.-iJ \J 

j 1 ._, ~ b (':/') 84 O.olO 6 0.0!1 
-~ 1 6 5572 106 o. 27 8 1 0.01 
517 10 417 89 0.530 2 0~02 
J 1 8 b 10.} 86 0.530 1 0.01 
ll9 (fjl') 99 0.369 1 0 .• 01 '-
J20 4182 175 0.069 0 0.00 
321 1545 1 B 1 0.071 0 o.oo 

t; 3~2 2 ill 0 157 0. 1 30 0 o.oo 
s:n ZStG'j 106 0. 278 2 o. 03 
3<:'4 2~j9') 10 6 0.276 2 0.10 3 

\J 3£:5 s ')(.2 101 0. 278 1 0 .. 01 
126 51~ 1 til 0 .. 530 1 0. 0 1 
5:!.1 fd~l 116 0.219 0 0.01 

G 32E 7 5'5) 94 0.369 1 0.01 
~2:J 2(..0~ t, 105 0.278 2 0. OJ 
330 liiO'J n 0.3&9 1 0.01 

0 3.51 44UU 107 0.278 0 0.01 
.332 ~ ~ 9.1 77 0.85~ 2 o. 02 
.1.S.:5 Ldl i 105 0. 2 7 8 1 0.01 

\.j i31t ld'JB 91 0 .. J 69 1 0. 0 1 
3:15 /948 130 0 .. 1 lt2 0 o.oo 
J..Sb ilti()ll 106 o. 27 a 1 0.01 

G 3.H & tlH 4 133 0.142 0 o.oo 
33tl 6 '.10 t) 136 0. 14 2 0 0.00 
339 ') 7 y.; 154 0. 13 0 0 o.oo 

(1 .HO 5 99 f, 141 0. 1 3 0 0 o.oo 
341 5>48 204 0.052 0 o.oo 
.542 t. 6 20ti lliJ 0.089 2 o.oz 

~ J" 54') 1 19/ 0.052 0 o.oo 
·s 4 4 UlfO 175 0.089 0 o.il1 
j ,, ') 2 f, 4b ') 175 0.089 1 0.01 

~:..~ lH 2 22 I 1n 0 .. 0'52 0 o.oo 
'3 4 7 33/1 168 0. 1 30 0 o .. oo 
~4El bl\:57 ltl2 0. 0 71 (j 0 0.00 

0 5 '• ') 6(;'J(, 1 76 0 .. 08':1 0 0.00 
5 '.lO llll4fl 195 0 .. 052 0 o.oo 
rll l4&H4 168 0. 1 30 1 0.01 ,_ ... 
~ "i ;~ 3 b 'J (' 195 0.052 0 0.00 t,,i 

i :) 5 3 <:; •} ') 207 0 .. 052 0 o.oo 
J ~l 4 '::i 7 i ..~, 194 0.0~2 0 o .. oo 

Q 3 ~l 'J ~) 60 1 199 0. 0 52 0 o.oo 
356 53~Y 1!!4 o. 0 ll 0 0.00 
s 'l 1 5 t..L.O 179 O.OH'J 0 o.oo 

~J j 'J 13 11 I ll 0 48 4. '} ) '· 143 1 .. 111 
5'i'll ')0 192 67 1 - 1 3 8 34 0.43 
J60 2U256ti 66 I. !J!l 106 1. 32 

0 3 61 14 rc. b 57 2. 362 58 o. fl 
3£2 b4(l{8 60 1 .. 138 24 0.30 
Sid 1 9 9d 9 52 2.362 H 0.19 

{J 364 25.H ~ 54 2.362 20 0.25 
.} 6') 30 ez 4 44 4.934 so 0-b~ 
566 3533~) 56 2.362 28 0.35 v 3b7 40539 61 1 • 1 38 1 5 0.19 
sou 32)0b 58 2. 362 25 0.32 
"559 1 ~ 5 5 I 45 4.934 22 Q .. 2f1 (:J 370 62f!(d 41 4. 9 34 102 1.28 
371 101£11 28 29.581 99 1 .. ?4 
5/i I 1 <J .::' 30 10.')~?. 2? 0 .ll {) .513 <'.0 7 56 38 10.:.22 72 0.90 
3 r 4 ~ 2 :.: 1 1 5& 2. 3 6? 1 fl o.n 
., { 'l ll 'd\1:' 'i fJ ? • J f, 2: 9 o. 11 

f) lfh 'J '' :~ \) 206 0. 0 ') 2' 0 0.00 
', I I I I/ I ?i!.l 0. 0 ';? Il o.ou 

',J,iit ('ll o.o·,;-· u (I~ {l \.) 

_·_,_<_',•! '_., ... ~ 



', ,,~,.~ i.' l-.i ll "Y24 0 ~ 11) 'j <) o.-uu 
1dl -~ 8il ~ Ill 0 9 1 !,2 0 o.oo 
3ec .H43 129 0. 185 0 0.00 '"" 

.Hn 3 898 608 o.ooo 0 o.oo 
184 I 7 4 2 6 70 o.ooo 0 o.oo (j 
385 2127 653 0~000 0 o.oo 
386 25')1 714 0.000 0 0.00 
38/ 5 309 169 0.130 0 o.oo 

~ >DB 4798 157 O.IJO 0 o. 00 
3B;l 3 71tfi 15 '• 0.130 0 o~oo 

l90 4106 184 0.071 0 OJOO ,:·.: 
3 ':J 1 5S&2 171 0.089 0 0.00 ~ 

i '.i2 38':d I 98 0.052 0 o.oo 
~ 9 5 'i 2%9 204 0.052 0 o.oo 

G 3')4 424/ 215 0. 0 52 0 0.00 
3 9':) 2 'j 10 6 I 70 0 .. 089 I 0.01 
396 1 0 ') ~ ti 151 0. I JO 0 0. 0 I 

d 3()/ 7 'j 8~) 159 O.IJO 0 o.oo 
3 'Jfl ?DZR& 1')1 0. I 30 1 0.01 
~~') 240/0 169 0. 130 I 0.01 t3 4 00 1 1 671 175 O.OR9 0 0.00 
t, 01 1081 156 0. llO 0 o.oo 
402 1 9 zt. z 170 0.089 1 0. 0 1 

€~ 40] t136ti 164 0. 110 0 o.ou 
404 74fl2 245 0.014 0 o.oo 
itO'J J (,bZ 233 0.052 0 o.oo 

"' 406 281E 2 J J 0.052 0 o.oo 
4UI 9 1 1J 0 154 0.130 0 o.oo 
408 4 523 151 O.IJO 0 a~ .. oo 

tQ 40<J 'J.Hl& 52 2. l 02 73 0.91 
t, 1 0 IdOl 73 0. 855 I 0.01 
4 I I 389')4 60 1. 1 38 IS 0.18 

( 412 16182 50 2.362 I 3 0. )(, 
4 13 H 7& .5 65 t. ue 3 0.04 
4 1 4 4b8t:> 49 4 .. 934 8 0.10 , .. , 
'• 1 'j 1 315b 42 4 • ') .3 4 21 0.27 '" ld(, 7 Hfl f 65 1. 1 HS 3 0.04 
4 I l 19 H 75 O.fl".i~ 2 0.03 
/1 1 8 4.<J~j 80 0. '::dO I 0.01 1'.; 

419 1 90 ') 60 1. 1 30 I 0.01 
420 l'Jl'J 55 2.362 " o.on c 421 5 lbO 52 2. 3 62 4 O.OG 
422 7979 36 IO.o22 28 0.35 
'·23 (214 121 O .. lti5 0 0.01 \':; 4<:4 5070 I 38 0 .. 142 0 o.oo 
l1 ~'l '~') 8 9t, 0 • .5&9 I 0.01 
426 54.H I I 5 0.219 0 o.ou 

~ 42/ 4 HJti 141 0. 130 0 o.oo 
4%1.1 47.SO 102 0.278 0 0.01 
429 4 333 122 0.185 0 o.oo c 4 JO 4 60 4 416 0.000 0 o.oo 
4.11 1 70.5 '•28 o.ooo 0 0.00 
4 3 2 244U 4 2 J o.ooo 0 o.oo 0 "3 l[jt6') " 10.522 63 0 .. 19 
4 l4 4 4? 1 45 4.934 7 0.0') 
4 :S ') IO!l09 21 29.581 105 1. 32 .(~ 
11.H1 7'.lCti 36 10.522 26 0. 33 '"' 
"ii' rj 1,1111 4B 4 .. 9 3 !} ll 0.14 
'• !>i! 4 ~ l 4 2? 2'-J.531 4R O.bO ..... 
4 .) ') Zi.ILJO 49 -4 .. 'J34 5 O.OG ·~ 
440 404/ ll 10 .. 5?2 14 o.tH 
ll.ld 1 I::.' 1 40 4.914 1 2 0 .. 1 4 
I, 4 ;~ {; n :l ~' ll 110 0 .. 2 1 9 4 o.os t.·~ 

'•'•) I L It, l 1 1 1) O .. i:'l<J I 0.()2 
1,1,11 1 :-\ {) ('.I 1 I) h C..?!R 2 G.il2 
'·'. 



J, f. I L>'-·..,) 1 c:1 () ~ l il:.. 0 0.01) 

"" ! [, lj .. ')tl 0.369 0 o .. ot 
"9 'i 1 :l6 9o 0 .. .569 I 0.01 
1,so 3 461 9& 0.369 0 C. 0 I 

'-~ 4~1 34id 1B 0.8~~ l 0.01 
4 52 11 42 7 172 0.089 0 o·. oo 
4~3 53 1 ~i 154 0. l 30 0 o.oo (.! 4 ~i 4 G 72 1 liB 0.089 0 o.oo 
4 ~5 74f2 173 0.089 0 o.oo 
4 ') 6 -Sl fl') 161 0.130 0 o .. ,oo 

\J 4 '; 7 4 ~') ~) 189 0. 0 71 0 o .. -oo 
(! 5 f:! 3 88:) 116 0.0119 0 0.00 
4 'l 9 {ti/0 113 0 .. 01!9 0 o .. oo (; 4 bO 3910 Bi 0 .. ")30 l 0.01 
lttd 4 S':i 3 9 3 o. 369 l 0. 0 I 
4b2 fd76 5B 2.3&2 5 0.0(, 

0 4ld 4 ~b .5 84 Q .. 'jjQ l' 0. 0 1 
li£,4 4611 90 0. 3h9 I 0.01 
,, b'--' 4 1) 11 64 1 • 1 3 tl 2 0.02 
'. 66 4 6/0 10 ') 0.2/0 0 0.01 t..) 

467 30L>2 ll4 0.530 l 0.01 
J, (> lj 6 ~ 1)H 17 0. 85 5 2 0.02 

(\ 41,9 2 9!', 4 &~ ). UB 1 0.01 ,, r o f, f. i ') 98 0.~69 l 0. 01 
t, /1 7216 197 o .. u:Jz 0 o.oo 

0 4 { 2 11 lf:(_) 178 0.089 0 o.oo 
4!; 1 0 62 4 I B 1 0.071 0 o.oo 
474 8024 16!j 0.071 0 0 .. 00 

(; 4 I '1 51S'5 116 0.089 0 0.00 
4/6 6 7.' 1 198 0.052 0 o.oo 
4f I 1lU9 192 0 .. 0'52 0 0 .. 00 

0 1, 1 e 9 9 ")5 169 0. I l 0 0 0.01 
'4 { 9 10'5)99 59 2 .. 3(,2 82 1.02 
l, IJO :Ht15 ~" 2.362 ,, 3 Q .. ()l, 

G 4 8 I 1:16SJi 68 l. l 3 8 3 0 .. Ql, 
4 tL! 9 7 li:J 57 2.362 8 0 .. 09 
i, tJ j ~ l 20 I 66 1. l 3 B 12 0 .. 15 

() 4 ll t, 35Qf,') 67 I. 138 13 0 .. 16 
'•IJ'.:. c) lid'-' 59 2 .. 36~ 5 0.06 
4 e r, 1 4 6 1 4 71 0.655 4 o.os 

>D 41:./ 8110 75 0.855 2 0.03 
48o 34tlb 92 0 .. 369 0 ·o.ot .. 
4tl9 30lti 90 0 .. 3G9 0 0.00 

0 4 ') () fl/l 75 O .. t:l?~ z 0~03 
4'Jl .HOB 7 I 0.855 1 o .. ot 
492 r ·stJ 9 54 2.362 6 o.or 

() 4 "3 4 1 1 b '• 4 84 O.SJO 82 I • 0 3 
'• 'J 4 1 'JLbltf 78 O.tl55 55 0.69 
4 9"i 'l/1 5 'JO I 72 0 .. 855 164 ;? .. 05 

0 4')6 4 o<:; 9/4 79 G .. 855 Ill 1 - ti ,, 
l,i,Jf 208/f,O 05 0 .. ~dO 36 0.46 
4'J!:l f>77B<~ 86 o .. sJo 12 0.15 e L,<;;') ! 1 1 3 5 92 0 .. 3 (, 9 9 0 .. 11 
5 uo 4 ~ 10 2 82 0.530 6 0.10 
') 01 11.59hl 76 O .. t-1'::.5 49 0 .. {, 1 

0 502 14690~) 77 o.ess 41 0.52 
~) 0 5 /6Z.t'll 67 O.S.lO l 3 0.17 
'>()" b ':J'.i!l(, 6') 1 .. 1 s fi 2b o. _'L) 

0 ':105 1 L) 69/J 172 0.089 0 G .. OO 
':iOt, 5 4 ') 1 17 t, 0 .. 089 0 o.oo 
I, C{ ~01.5 1')6 ()..0')2 0 o .. on 

& 'lUI' :~ /j'·, (j lfJ9 0. () 71 0 o .. oo 
'•il'J l'>l>(){j(j l 1 _\ 0. ?.1 ') 2G 0. J? 
·, !1) jr,,• '·'''' 1 '> ~ (J .. IW, " 0 .. >Ill 

I; 1
' I 'I J ','i \ I J .. <> 11\) ,, {).IJli 

···.:;' 



L·~v-. •;:. "" ..> ~ 
., l.S 'j lJ il 1 \li) u 2 30 0. () '; 2 Rf l. 0~ 
')111 btHL 728 0. 0 0 0 0 0.00 cc 

(.i,l5 :52603 750 o.ooo 0 o .. oo 
o1& ~5 BO 669 o.ooo 0 o.oo 
51 7 8520 64( 0.000 0 0.00 ~ 

516 .3 6 35 563 o.ooo 0 0.00 
'l J 9 3 fl9LS 580 0.000 0 o.oo 
S<:O 83\1987 769 0.000 0 0.00 

(: 

521 'jy l 3 55 .s 769 0.000 0 o.oo 
SIC 8')t,91d 5&2 0.000 0 o .. oo 
•;; 2 3 2470GO'.:> 4b 1 0.1)00 0 0.00 

(j 

')('4 40 ') O'.l It 5 70 0.000 0 o.oo 
5?'.J fHll9014 J 4 1 o.ooo G o.oo 
5L'b ll+ Q(,O 1 f 30 J 0. 01 4 11 0.14 c 
52( l/2l'5fb 357 o.ooo 0 0.00 
')/tl l)d17Lf 2115 0.014 l 0.04 ·""'"' 
52'1 141375 268 0.014 1 0. 0 1 'cJ 

'_j ~ 0 s 0 fl (J 8 ~~ 21d) o. 014 1 0.02 
'.1 5 l l 'J U 6f! I 217 0.052 J 0.04 
5H' l,J 39f..5 1 9 1 o.osz 7 0.09 (J 

5 J J Dt7etJt 208 0.052 23 0.28 
'j .S-4 Z':.l'.l063l 2 0 It 0.052 41, 0.55 
5~'i /(:: 614 165 o. 1 3 0 3 0.04 G 
~db 6:~3tH 162 0. 1 30 J o.o3 
~dr b 1 { 6(.) 'j 11 8 0. 219 '· 5 0. 5b 
'l.58 990236 !55 0. 1 J 0 42 0.53 (J 
539 4/;:>;~S:d 14& 0. 1 3 0 202 2.53 
') 40 509~40b 155 0. 1 30 218 z.n 
:. 4 1 lf'::ISC09 400 o.ooo 0 0.00 <f.J 
:i42 337J0lb 339 o.ott. 16 0.19 
54-~ 4?!21?h 717 o.ooo 0 o. oo. 
r~ It 4 2<J03/;~') 6 311 0. G 00 0 o.oo c 
545 4041811 624 0. ooo 0 o.oo 
'..<l,6 ')9'J9999 llO 0.000 0 o.oo 
';4/ ')')')')')'}') 386 0. 00 0 0 o.oo 0 

--------------------·------------------------------------------------
::.Uri 'J29'J/')U:, 8000 100.00 w 

til ' 

(; 

0 

G 

01 

@ 

'' 'u 

:i 

··:: 



ENTER e TO QUIT ,1 TO ENTER NEU OR I Gill ZONE, OR 2 TO CHANGE PARAMETERS UITH PRESENT ORIG. ZONE 

'---



'H\.'•177 T~JP LENGTH FkfWUtNCY DISTRIHUTJON 

() 2 • 6 I o 12 lb 16 20 28 lO 58 

·~-~-·~---········--·-···+·•••t·~-··········~··-~-·~~·-·~-·~·-·····-~~·······~·····~····--·--·~··~--· 1,. 
2,, ••••••••••••••••• ,i •••••••••••••••••••••••••••••••••• ~ ••••• ~ ••••••••••••••••• ; ••••••••••••••••• 
'\I 1 t 1 I I I I I I If t tIt I I I I I I Ill I I I~ I I I I I I I I 11 

~ .................... . 
"·········i•···· t>,,,, ••••••••••• 
7., ••••••••••••• 
M,,,,,,,,,,,,,,,,,,, 
(/ t t I I I I I t 

1 0 1 t 

1 l I 1 

1 2 t 'I 1 t 

1 l. 
I :j t I 

l'::i,,,,., •• 
1h,,,,,,.,,, 
I 7 , 
1 K, 
19. 
20, 
(' j I t t ' 

??, 

"-~' 
21J 1 • t 1 1 

2')' 
c 6' 
?. 7 • 
,?R' 
{_Hit 

50, 
3 1 • 
·'·?.. 
1<, 
~ I I 

l(f •1.\ fllPlG VAl Uf.S Af<( ALL ZERO 
NLIMttfH Of 0rlStHvATl0NS; 7~q953l 

T L1 T A I 1 H ,I ~· !1 IJ V t I~ t~ A)()') • Q 

Y !I I AL l I~ I I' :) (11/f ~ ~.,~ • 0 
VI·, Lip,,, 1 /J. '1 t [ ~JI.!!1Hf R • 201 
')/I. 111 I "H ·'i1Jt11H· R • I 0 I 

SUM• 42752259, MEAN• 25,124 

PAGt. ~ 

P,C. CUM, ACTUAL 
o,':-.27 0. '>21 421?9 

]8,~)-~0 l?,ob3 30ti2710 
lS,col 54,12'> 1 aos•o 

7 • Hit b¢,10'1 b?.-'tl20 
S,LJ72 Ol,'J77 Li.\1b<lt3 
5 I I! 15 72,992 1.1 s ~ 196 
5,<1h8 ]B,~bO 4H4?A 
7,072 8':i , 1::132 ~b'.'l1CJb 

2 I f'jb 88,288 22<J!i4A 
0,41J9 88,b97 3?.7UH 
o. ·qq 89,0)6 27 i I b 
1 I J 1)8 90 1 t4LI 81:\t-62 
o~ 1 H 90,I.7S 10472 
O,!~b 9 0 I r, 5 I 2041\(l 

? • t.l 9 n,1so 209')(10 

! 1 LW1 ?b' b 11 27H944 
n, lltl 96,771 10700 
0. 11 b 9b,8f:l7 '..jf?fR (, 
0 1 () ~0 9b,91b 2'~Mi\ 

0 1 t 1 7 'H,O.B 9"& 
n,h'-:..5 97. 81lt. bfl2nH 
0' j)~ q 97,9!ll.l 47'>4 
{).I) I~ 9/,'Jbl 120fl 
1, 0 )I) 99,S9b :soA~.p~ 

o,o?o 99,td0 1 ~·6 Ll 
n,no2 q9,tol6 1 16' 
o,uoQ 99,626 o84 
o, () o I 99,o21 44 
Q I 0 )9 99,h6b 11'>6 
o,ooo '19,h66 0 
0 • l Y'il 99,MU'l II 1 12 
o,ouo 99 1 HOI) 0 
o.ouo 99,805 0 
0 I l9S 100,000 l'>b02 

so a ·~,052 



U COMMAND-

-o 
"TI n:: 

~ 

<0 .~ f 
c 3. ;; 

I::;~: 
5' '~~ 

n, 

LIU/13901/LOSNET/1. 
I 
I 
I 
I 

3QJ3 \ ________ .., 
I 

4Je0 
\ a1~ 
~--.!.~;>eo 1036 :::--------------

' ' ' 
---------

asse 

14463 

' ' ~~es 
' ', 

' ' ' ' ' ' 

J 
J 
J 
J 
I 
I 

aaf• 
I 
I 240 0 

~_:~--
1 
I 

I 
I 
I 
I 

41js 
I 207 
I 

I 
I 

57 8 13814 



#t COMMAND-

~ ., a.. 
c 

"' 
0 

~ 
@ 
a.. 

@ 
--l 

0 ; 2: , o· 

LIUI139011LOSNET11. 
I 
I 
I 
I 

______ __\ \ 
I 
I 

\~~-' -----' ---------
' ' ' ', 

' ' ' ' ', 
' 193 ', 

93 

I 
I 

I 
I 

sfit 
I 
I 
I 
I 
I 

3346 
I-----
1 

: 
I 
I 

1~3 
I 
I 

I 
I 

s e 

1 

52 



-n -l 
0 

"' a-c 
~ -l 

0 ~ 
~ (i" 

LIU/13901/LOSNET/1, 
' ' \ 
I 

' 
Je33 \ 

--------~ 
I 

43ii!e 
,-at~ v __ .!_~3~ .. 

aaa0 

' -------', 
' 

14"176 

' t~ta 34 a 
' ' ' ' ' ' ', 

' 

) 
.• 

I 866 



RUN 2 



SPECIAL GENERATOR TRIP DISTRIBUTION MODEL \,; 

~~~······"··-~·-························· 

c 
ATTRACTOR LOCATED IN ZONE NUMBER 139 
TOTAL NUHHER Of TRIPS ATTRACTED eooo 

i;,; 

,lONA.L TRIP DISTRISUTION 

l[H~E POP TIME CHIN) R•FAC TRIPS • (j 

•~•~••••w••••••••••••••••••••••••••••••••••••••••••••••~•••••••·~~••• 
I 7171 178 1,200 0,01 u 
?. 1431 177 1,200 0 o.oo 
1 l, s 1 b 402 o • .?oo 0 o,oo 
~ 1947 450 o,~oo '0 o,oo '' '' 5 21?4 487 0,200 0 o,oo 
b 551 471 o,zoo 0 o,oo 
7 115b5 181 !f I , I 0 0 I 0 • 0 t 

,,• 
\,.J 

8 "7~0 204 0,900 I 0. 0 1 
9 l1JB813 174 I , 2 o o a o.o2 

1 0 t lJ tl."S8 182 I , 1 u o I o.o2 (; 
11 <,557 tB4 1, 1 oo 1 0 • 0 t 
12 IS476 170 1,200 l 0,02 
t J l~i?~b 207 0,900 1 0,02 ;.; 
14 11162 210 0,800 1 0. 0 1 
IS h948 216 0,800 0 o, o I 
I o 1!1 ~~ '5 215 0,800 0 o,oo \·_, 

p rJ261 257 0,600 0 o,oo 
t d f:-416 246 o,ooo 

" 
0 0,00 

19 '1891 94 3,~00 1 0,01 (-~ 
20 :IHB 118 2,b00 I o.ot 
21 'II 6 102 l,OOQ 1 0,02 
?2 42b~ b18 0,040 0 o,oo -',j 

~l ~ ?.~Sb 625 O,Ol.IO 0 o,oo 
24 92J o04 0,040 0 o,oo 
21) 7109 125 2,200 I 0,02 

) ~j, 

.;,:_, 

26 t;:>SU7 Ill 2,100 a 0,0! 
27 11921 112 l,bOO l o,o! 
"a 1()170 14> I , 8 0 o 2 0,02 (J 
29 ~62(14 b4 7,000 l5 o,t~l 
Jv 1,,415 b7 7,000 10 0 ,13 
J I 2?400 b4 1,000 14 0, I 7 ·'.:j 
J?. t~;:na os 7,000 9 0,1~ -n 
33 1075~ 86 .Ll,OOO 4 o,os "' c 
34 ?b84 235 0,700 0 o,oo " '.~) 
J':i 4070 228 0,800 0 o,oo 
Jo ?219 229 0,800 0 o.oo 
J I nnq 201 0,90(1 2 0,01 v 
J6 14419 215 0,800 1 Q 1 Q 1 

~· 
]9 '\1660 198 1,000 l 0,04 
40 I :15 7 0 187 I, I oo I 0,02 ... ,) 
4 I o·lao 207 o,qoo 1 0 • 0 1 
'!' <>5~7 228 o,{<.ou I o,Oi 
" I 12411 224 o.aoo 1 o.ot (~J 
44 t td 615 202 O,QOQ 1 0,02 
II 5 l ,.l 0 7 21~ Q,soo 1 o, o I 
40 l',"l'H 219 0 1 ~(10 1 0 '0 1 'c.:..·' 
"1 !~ ') 7 7 2?.4 0,800 0 0 1 00 
:J ~~ 'l'lf\2 144 I • f. u o 2 n,U2 
ij{f II (J ~ 9 161 1 * u n (I I 1 0 ~ ') i 

'--·--·--- ,;;r; 



.)., l.j 4 ·,;-.;· t ~u -·· • b 0 0 I 0. (] i 
~2 1.1St1] 152 1, boo 1 0 '0 t 
5! Ub71 150 t,bOO I o, o I 
'iU 6IS2 ~~· I, aoo I 0,01 
55 3Rb5lf 122 2,200 & o.oq .,, 
S& IJ210 IZ8 z,zoo I o , o I 
S7 76 I I l~l 1,800 I o,oz 
'..i8 2":iSqb 128 2,200 5 0,06 \! 
s• IO)ijO 1)0 2,100 2 o,o2 
bO 6779 II 8 2,600 a o,oz 
61 4919 I I 7 2,000 I 0 '0 1 ·~-~ 
62 tll796 125 2,200 a O,OJ 
61 R2H liS a,ooo l 0,02 ,, 
64 ?452 II~ 2,600 I 0,01 " ~~ !677 130 2, I o o 0 o,oo 
bb 12022 II 5 2,bOQ l o-,03 
67 '1202 II S 2,600 a 0,02 c 
·~ 6442 IH 1 • 0 0 0 I o, 0 I 
f:,'l I ol'H 202 O,QOO I o, 0 I 
70 107~ . 216 0,800 0 0,01 <J 
7 I 6794 214 o.soo 0 0, 0 I 
7?. <>929 I R I 1 , I o o 0 o,oo 
H ?886 197 1,000 0 o,oo G 
74 'i510 199 1,000 0 o, o I 
75 !b% 256 0,600 0 o,oo 
7b 2069 2~0 O,bOO Q o,oo ,, 
77 J871 2H 0,700 0 o,oo 
78 7742 21>4 0,600 0 o, o I 
1't 6758 253 0,600 0 o,oo J 
M S4U3 272 O,bOO 0 o.oo 
8 I '5058 236 0,700 0 o,oo 
t~ .~ 2910 253 0,600 0 o,oo ·'· 1(-, 
e! 1P.781.1 )56 0,4!6 1 0' 0 1 
B4 2~28 364 0,43b ·u 0 o,oo 
f\'5 1082 402 0,2-oo 0 o,oo .") 

'..; 

"" I A21 385 0,4Jb 0 0,00 
~7 0\ J8 !11 O,U3b 0 o,oo 
/-'.') 2250 l59 0 1 IJ ~b 0 o,oo ,_ 

-~ bbOO liS 2,600 2 o.o2 
90 7679 131 2. t 0 0 I 0,02 
91 o688 129 2,200 1 0,02 ~j 
9?. 6091 65 7,000 4 o,o~ 
9l 4843 Sl 10,~00 4 o,ob 
94 4012 H 5,200 2 0,02 iJ 
93 1)009 83 Q~OOO '2 o,oa 
90 'B5b b4 7,000 2 o,o! 
01 ~97& 85 ii,OOO 2 o,ol u 
98 '14 3 S 7l 5,200 2 0,02 
99 '1024 59 10,~00 J 0,03 

100 II 7 8 J eo 4,000 4 0,05 u 
I 0 I ?495 I 71 1,200 0 o,oo 
102 5051 180 I , I o o ·o 0 1 0 1 
I o! 17002 ~84 o,2oo 0 0,00 ~~ 
I 04 H85 489 0,200 0 o,oo 
105 ?461 476 0,200 0 o,oo 
j(l~ IZHl 478 0,200 0 o,oo 8 
I o 7 1680 ~bl 0,200 0 o.oo 
)lj,C.. ?Wl'! 484 o,2oo 0 o,oo 
I oq 14591 551 0,150 0 o,oo (j 
II o ~54o 549 0,150 0 o,oo 
1 I I 1%! 595 O,ISO 0 o.oo 
I I?. 4698 s•o 0,150 0 o.oo 8 
I I I 11 Yf;O Bb ti,OOO l 0,04 
1 l .j r, 1 13q 85 4,000 2 0,0) 
11' /.J IS 91 1,400 ,2 '' ~~ ' (t 2 :·;,;: ----" 



oli 
' . 

II 1 l (•t!.Od 7,000 12 O.Jb 
11 8 tiOVU 87 1.1,000 I o,oa 
I 1 9 4678 84 4,000 z 0,02 
1?0 H42 tOO l,ooo I o , o I 
12 I "~U 73 5,200 2 o,ol ,' 

" 122 1.1880 85 j •• 0{) 0 2 o,oz 
123 b~S1 19 5,200 3 o.o~ 
124 7212 245 o,~oo 0 o,oo Q 
1?5 'I'Z 288 0,600 0 o,oo 
120 ~81] 255 0,600 0 (1,00 
127 lj0"1 250 o,ooo 0 o,oo (i 
1?8 19e7~b 18 t;,(t)O 91 1 • 1" 
129 12004 32 10,400 II o,tu 
1~0 4Ab24 31 t0,1JOO 45 o,sb d 
1.1 I 30621 20 7,000 24 0. 3t 
132 ?.')OlB 17 5,200 II 0 • 14 
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