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PREFACE

More than three-fourths of the 219,000 nationwide public grade
crossings are instrumented with passive signs only. A two-phase
study is now underway to develop improved signings for grade cross-
ings. This study is jointly funded by 25 States, the Federal
Railroad Administration and the Federal Highway Administration.
This report describes the seven signing configurations (at-crossing
sign and advance warning signs) tested in two States during Phase
I of the study, the test sites, the types of data collected, the
experiment variables, the data collection, reduction and analysis

procedures, and the results of Phase 1I.

The authors express deep appreciation to a number of individu-
als who provided valuable and necessary support in the conduct of
the experiment and report writing: Maurice Lanman who participated
in the design of the experiment and managed the data collection
activities at the Maine Facility; Patricia Brown who participated
in the data reduction and analysis; and William Murphy, William
Moloney, George Hallenborg, Norman Deserres, James Reardon, Peter
Palermo, William Kemper and Grant Paul who collected the data
at the sites in Ohio and Kentucky.
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EXECUTIVE SUMMARY

This interim report describes the first phase of a two-phase
study to evaluate the effectiveness of seven new passive signing
configurations in warning drivers of potential hazards of railroad
grade crossings. In the interest of greater safety to motorists,
this study was undertaken because more than three-fourths of the
219,000 public grade crossings nationwide are protected by passive
signs only, the existing signing configuration has not been changed
for many years, and it was hypothesized that introducing new sign-
ing at railroad grade crossings would be an effective method of
improving safety at the crossings. The seven signing configurations
were selected by a program advisory committee formed at the initial
stages of this program. The committee consists of representatives
of 25 participating states (see Appendix E), who are supporting
this pool-funded effort, the Federal Railroad Administration, the
Federal Highway Administration and the Association of American
Railroads.

The purpose of Phase I was to determine on a limited scale
whether any of the new signs showed promise of being more effective
than the existing (base) sign configuration. Furthermore, Phase I
was intended to determine the important experiment variables. The
purposes of Phase II will be to test and verify the effectiveness
of the "best" signs, as determined from Phase I on a national level

while treating only the most important variables.

Phase I involved five test sites in Ohio and one test site in
Maine. Before and after data were collected at each site so that
relative improvements of the new signs could be determined. The
performance data consisted of driver head movement (i.e., looking
for a train) and vehicle speed profiles. In this experiment, head
movement was taken to be the prime indicator of sign effectiveness
because it is the most direct indication of driver response to
the signs.

xi



The only major significant finding of Phase I of the study was
that the new signs in Ohio averaged an increment of 19 percent more
head movement than the base sign (99 percent significant). Two
signing configurations showed the most effectiveness in terms of
head movement but not significantly with respect to the other new
signs. Furthermore, there were no significant differences between

the signs, including the base sign, in terms of the speed profiles.

The Maine data appeared to be strongly influenced by a seasonal
trend and other extraneous effects making a determination of the
most effective sign(s) quite difficult. In general, the Maine data
did not show the strong indications of effectiveness (in terms of
head movement) for all new signs as was the case for the Ohio data.
Also, there were only a few indications of effectiveness (not
significant) for the two signs that showed the most effectiveness
in Ohio.

The following groups of drivers showed significantly more
head movement, more speed reduction, and less speed near the cross-

ing than their counter-parts:

1) required-stop vehicles;
2) female drivers;

3) drivers with passengers;
4} out-of-state drivers.

As could be expected, vehicles that approached the crossings
at speeds less than 45 mph showed more head movement, less speed
reduction and less speed near the crossing than vehicles that
approached the crossing at speeds greater than 45 mph.

Since Phase I showed indications of effectiveness for the new
signs (i.e., more head movement) the program advisory committee
decided on December 3, 1975 to continue the railroad passive signing
study into Phase II with further testing of three signing configu-
rations at 18 new sites nationally.

xii



1. INTRODUCTION

There are about 219,000 public railroad grade crossings in the
United States with an additional 37,500 grade intersections sepa-
rated by structures. Of these public railroad grade crossings,
50,370 are protected by "active' devices which provide the driver
with a positive indication of the approach of a train (e.g., signals
and/or gates). The remaining 168,630 public crossings and an
additional 142,000 private crossings have some type of '"passive"
warning.

‘

Static signs and markings constitute the usual form of passive
warning. These inform the motorist of the existence and location
of a crossing, but the driver must determine whether a train is

approaching and whether it is safe to cross by looking up and down
the tracks.

With more than three-fourths of the public grade crossings
nation-wide equipped only with passive signs, it is most important
that both the approach and at-the-crossing signs be effective.
Furthermore, at the 70,0h0 or more crossings with two or fewer
trains per day and 500 or fewer vehicles per day, economic
justification for "active' devices does not appear possible. This
study thus evaluated the relative effectiveness of seven new passive
signing configurations and the existing passive configuration to

warn drivers of the potential hazard of railroad grade crossings.

The Department of Transportation is also engaged in other
programs to improve safety at railroad grade crossings. In FY 75
the DOT expended $129 million out of a total of $148 million to
construct 112 grade separation structures nationally. The average
cost per structure varied from about $500,000 at rural sites to over
$2,000,000 at urban sites. In addition, research and development
efforts are underway to improve active warning ‘devices including
"Constant Warning Time Devices,'" "Off-Track Train Detection Devices,"
"Active Advance Warning Signals" and "Improved Gate Arm Mechanism
Study."



Due to the high cost of constructing structures and the rela-
tively high costs of installing, maintaining and operating active
warning devices, the majority of railroad grade crossings will
continue to be equipped only with signs and markings which provide
""passive'" warning to drivers to proceed with caution.

This study on passive signing is a cooperative effort among 25
state highway agencies, the Federal Railroad Administration and the
Federal Highway Administration. Each of these agencies have con-
tributed funds for the conduct of the study. In addition, the
States are providing sites for testing the new signs.



2. OBJECTIVE

The objective of this program was to experimentally determine
the effectiveness of seven new passive signing configurations in
warning drivers of the potential hazards at railroad grade cross-
ings. The seven signing configurations were selected by a program
adﬁisory committee that was formed at the initial stages of this
program. Since the existing signing configuration has not been
changed for many years other then the angle of the crossbuck which
was changed on the 1971 MUTLD, the program was initiated to determine
the driver's attention, conveying the information needed for correct
response, and presenting the information clearly and unambiguously.
The experiment assumed that this behavior would be manifested in
measurable performance parameters used in this report and described
below.

Phase I of the study involved five test sites in Ohio and one

test site in Maine. Before-and after-data were collected at each
site so that relative improvements provided by the new signs could

be determined. The results of Phase I are reported herein.

Phase II will expand the study to 18 new sites nationally test-
ing and verifying the most effective signs (as determined from
Phase I). The program will result in recommendations on what sign
or signs should be adopted for driver warning at railroad grade
crossings.



3. EXPERIMENT DESIGN

Experiments were conducted at five sites in Ohio and one in
Maine. The five sites in Ohio were selected to provide information
on site-to-site effects. In addition, these sites served as the
primary sites from which major findings of sign effectiveness were
determined. The site in Maine served as a control in the total
experimentation providing information on "novelty'" (learning) effect,

sample size, seasonal, directional and weather effects.

Manual and electronic data consisting of independent and depend-
ent variables were collected at each test site. The dependent
variables were reduced to measures of effectiveness and analyzed
for each major independent variable (data category). Standard
statistical tests were applied to the data to determine the effec-
tiveness of the new sign configurations.

3.1 SIGN CONFIGURATIONS

Seven new passive sign configurations plus the existing (base)
configuration were evaluated during Phase I. These signs are

described in Appendix A together with the sign selection procedures.

3.2 SITE DESCRIPTION

Descriptions of the five test sites in Ohio and the one in
Maine are given in Appendix B. Each site had the following general
characteristics: '

a) Two-lane, two-way rural roadway with a high speed limit
(greater than 45 MPH) preceding the crossing.

b) Average Daily Traffic (ADT) between 1,000 and 4,000.

c) Two - four trains per day.

d) Sight distance restrictions in at least one quadrant.
3.3 EXPERIMENTAL VARIABLES

During the course of the experiments both dependent and inde-
pendent variables were measured or recorded manually for each
vehicle as it traversed the test area.



3.3.1 Independent Variables

The independent variables were those that essentially remained
constant for each vehicle. The independent variables considered
in this experiment include:

a) site (5-Ohio, 1-Maine)
b) time of day (day-night)
c) vehicle type (car-other)
d) license plate (in-state, out-of-state)
e) driver (male, female)
f) passenger in vehicle (yes, no)
g) required-stop vehicle (yes, no)
Required~stop vehicles were:
1) motor vehicles carrying passengers for hire;
2) school buses carrying any school child;
3) vehicles carrying explosive or flammable materials.
h) approach speed>45 m.p.h. (yes, no)
i) train expected (yes, no)

A train was expected for a given vehicle if it arrived at
the crossing within one hour of that vehicle.

j)} weather (good, bad)

(Bad weather for purpose of this study was defined as

rain, snow, fog or wet roadway conditions.)

Night data were not collected at the Maine site and bad weather
data were not collected at the Ohio sites. Independent variables

c-i are also referred t as driver groupings in this report.

3.3.2 Dependent Variables

The dependent variables in this experiment were head movement,
speed profile and headway. Head movement was collected visually
and recorded manually, while speed profile and headway were collected



electronically. The dependent variables were transformed into the

following measures of effectiveness

a) Head Movement

This measure was defined as driver head movement within the
measurement zone as observed by the manual data collector. Data
collectors were instructed to indicate head movement only when they
were certain that the driver looked for a train. This was an
important measure providing not only an indication of the atten-
tiveness and safety orientation of the driver but also a direct and
positive indication of the driver seeing and reacting to a parti-
cular sign configuration.

b) Speed Reduction

Speed reduction was defined as maximum speed minus minimum
speed (based on sensed speeds) in the measurement zone when maxi-
mum speed occurs first, zero otherwise. The measurement zones
were 600 feet to the crossing for the Ohio sites and 800 feet
westbound and 1,000 feet eastbound to the crossing for the Maine
site.

This measure provided an indication of whether or not the
driver reacted to the sign configuration by slowing down in the
measurement zone. This measure together with measure c speed near
crossing provided a concise representation of the vehicle's speed

profile. 1In general, large values of speed reduction implied more
effectiveness.

c) Speed Near Crossing

This was the average speed (based on the sensed speeds) of the
vehicle within 200 feet of the crossing on the approach side.
This measure, in addition to providing information on the relative
safety aspects between signs and sites directly, together with
measure b speed reduction, provided information on the vehicle's
speed profile near the crossing. Since advance warning signs were
located approximately 300 to 600 feet from the crossing, reaction
to the advance warning signs was expected to occur before the
driver was ''near the crossing." 1In general, smaller values of this
measure implied more effectiveness.



d) RMS Deceleration

This was the root mean square deceleration of the vehicle with-
in the measurement zone. This measure provided an indication of
the smoothness of the speed profile and, hence an indication of
the vehicle/vehicle accident potential as a result of driver reac-
tion to a particular sign configuration. Larger values of this
measure implied a less safe sign configuration. That is, larger
values tended to indicate stronger braking for short periods during

the approach rather than smooth braking for longer periods of time.

e) Headway Reduction Ratio

Headway reduction ratio was defined as the maximum (time) head-
way minus minimum headway (based on the sensed headways) all divided
by the minimum headway. Headways were computed within the measure-
ment zone and were with respect to the previous vehicle. Vehicles
with minimum headways greater than six seconds were excluded from
the computation. The ratio accounted for headway changes and
weighted short headway vehicles more heavily. This measure provided
an indication of rear-end accident potential due to dangerous head-
way reductions as a result of driver reaction to a particular sign

configuration. Larger values implied less safe configurations.

f) Time in Hazard Zone

A vehicle was defined as being in the hazard zone if its speed
at any point exceeded that required to make a comfortable stop 15
feet before the tracks.

A comfortable stop assumed a driver perception-reaction time
of 2.5 seconds and a constant deceleration of 8.55 feet/sec.2
(See Reference 1). The speed vs. distance for a comfortable stop
is shown in Figure 1.

In general, this study assumed that the more time spent in the
hazard zone for a particular sign configuration, the less effective
the sign.
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FIGURE 1, SPEED VS. DISTANCE FOR COMFORTABLE STOP
g) Stopped

This measure indicated whether or not a vehicle stopped before
the tracks (observed visually, recorded manually). It was intended
for two different types of evaluation in the analysis. First, for
those vehicles required to stop, it provided an indication of rela-
tive compliance. Secoqd, for those vehicles not required to stop,
it provided an indication of adverse reaction (i.e., misinterpreta-

tion of sign configuration).

Note: This measure was subsequently eliminated from the analysis
because of the paucity of required-stop vehicles and vehicles that
actually stopped at the crossing when the data were being collected.

3.4 DATA COLLECTION § TEST SCHEDULE
3.4.1 Ohio Sites

Electronic and manual data were collected on only one side of
the crossing at the Ohio sites. (The data collection side at each

site is indicated in Figures B-1 through B-5). The electronic data



provided speed-profile information and were obtained using a data-
acquistion system housed in a mobile van. The mobile van, shown

in Figure 2, was parked off the side of the road about 100-200 feet
from the crossing. (The exact location of the van at each site
during the tests is also shown in Figures B-1 through B-5). Al-
though the van was visible to the passing motorists, it did not
seem to affect the driver's behavior to the various sign configura-
tions. It was an unmarked recreational vehicle and due to the
rural characteristics of the sites, most of the passing motorists
paid little or no attention to its presence. Attempting to conceal
the van was out of the question because of its size and lack of

adequate obstructions.

A schematic of the sensor locations and field equipment set-up
is shown in Figure 3. 'The measurement zone for each test site in
Ohio was approximately 600 feet (i.e., from the first sensor to the
crossing). The sensors (pressure-sensitive coaxial cables) were
laid across the lane of the roadway on the approach side of the
crossing and were activated by each axle of each vehicle. The
activation times of each sensor were stored on magnetic tape lo-
cated in the van for subsequent data reduction and analysis. The
first two sensors located at approximately 600 feet from the cross-
ing were separated by only four feet to provide axle-to-axle length
and spot speed information. Spot speeds were thus measurable at
each of the remaining sensor locations. The spacings of the cables
were selected in order to obtain maximum data concerning driver
reaction to the given sign configuration and to obtain measures of
vehicle parameters at approximately regular time intervals as the
vehicle decelerated. The sensors were taped to the roadway, using
camouflage tape, and because of their small size (1/8-inch diameter)

were very difficult to detect by the passing motorist.

Manual data were collected on a clipboard by an observer located
in the van. The manual data consisted of vehicle crossing time,
vehicle type, passenger/no passenger, in-state/out-of-state vehicle,
male/female driver, driver looked for train/did not look, vehicle
stopped at crossing/did not stop, and train crossing time (whenever

it occurred during the data collection period). A sample of a manual
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data collection sheet is shown in Figure 4.

Data were collected for two days at each site including four
hours of night data. Data during the daylight hours were fairly
equally distributed between morning and afternoon hours in order to
minimize time-of-day effects. Data collection at night (no manual
data) was not initiated before one-half hour after sunset.
Initially seven sites were to be included in this part of the experi-
ment. This would have provided a balanced incomplete block design
as shown by the planned sign/site arrangement in Table 1. Each new
sign at each site was to be installed three weeks prior to actual
data collection for that sign. However, due to vandalism, theft
and poor road condition (causing damage to the sensors), two sites
were abandoned half-way through the planned experiment. This re-
quired a change in the experiment design resulting in the incomplete
unbalanced block design as shown in Table 2. Although not as
desirable as the first arrangement, this new sign/site arrangement
had the properties of testing each sign at least twice (sign
configuration 1 was tested three times) and each new sign together
with four other new signs. (Sign condition 1 was tested together
with the remaining six new sign configurations). Increasing the
number of passes at the remaining five sites was ruled out as a
design alternative after the abandonment of the two sites because
of the tight schedule and arrangement made with the states and
railroads for completion of the experiment. Also, it was
decided that the three passes for the new signs at the five sites
would provide sufficent data for assessing the effectiveness of the
new signs and for determining whether or not to continue into
Phase II.

The actual test schedule for Phase I is shown in Figure 5.
Most of the new signs had a three-week (or longer) exposure period
before data collection as planned. However, a few signs at the end
of the experiment had only about a one or two-week exposure period.
(Subsequent analysis - in Section 4 - showed no difference in

effectiveness due to these different time periods of exposure.)

12
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Also apparent from Figure 5 was the high attraction to thieves
of the new signs, especially the 'choo choo" signs. (See Appendix
A for sign configuration description.) It was difficult to deter-
mine the effect of stolen or missing signs. (It was not known, of
course, exactly when a sign was stolen, but Section 4.2.1 showed
that there was no significant difference in effectiveness between
those conditions where a '"choo choo'" sign was stolen and one con-

dition in Johnson where the '"choo choo" sign was not stolen.)

Table 3 shows the sample sizes for each site and each sign
configuration as well as for daytime and nighttime conditions.
The daytime sample sizes ranged from a high of 245 to a low of 103
while the nighttime sample sizes ranged from 131 to 20.

3.4.2 Maine Site

The Maine railroad grade crossing site is located on the FHWA/
TSC Maine Facility, which is a 15-mile stretch of instrumented high-
way along U.S. Route 2 in northern Maine between Newport and Canaan.
This facility has the capability to detect vehicles and track their
positions as they travel along sections of the electronically
instrumented two-lane road and to store the collected vehicle
information on magnetic tape for subsequent off-line data reduction.
A schematic of the test site is shown in Figure B.6. The measure-
ment zones for the railroad crossing experiment were 800 feet for
westbound traffic and 1,000 feet for eastbound traffic. The

electronic system provides link speeds between successive sensors.

Manual data were collected similarly to those for the Ohio sites.
No night data were collected at the Maine site.

The data collection schedule and sample sizes for the Maine
experiment are shown in Table 4. Each sign was tested over a four-
week period to provide information on the "novelty'" effect of each
new sign. The Texas signing configuration was tested first since
it was the most colorful and was expected to show the most '"novelty"
effect. The round choo choo and diamond choo choo configurations
were tested back-to-back since it was felt th-ir similarity would
provide information on possible extended or prolonged '"novelty"
effects (i.e., grecater than four weeks).

17



| T T T T T I
“ 0ol 2zl | 9. | 881 i | ¢ | 2e1 89 21 ¢ “ITIANYQ/O¥08STIIH
i i | | |
] | |
| I | _ 1l | I i | .
0, sl I b7 | 021 _ m | 66| €€ | &) O v ITIASNYIO0T
I
! 1 1 1 _ | |
_ “ ! | 8y ut | el [ velar | o € "¥INHDD INYSYIN
| _ | | | TIV0ASHYA
| [ | _ | | |
i T | ] I
| i v s | 6zl 16 | 6 | 891 , b | €02 2 UH' ‘NOLONIHSYM
| | | ) | [ | |
60 | o1z | 28l eor _ [ 95 | 891 i I oot ! ooz I NOSNHOT
NTo@ NIl G NI od NI o@ Nl a | NToa Nl NI @
] | | | | l 1 ]
3Lls
1 9 4 ] £ z 1 0
NIvyL 00HI DOHI NIFHO
404 00H) 00HD) ININDIS NINBSSOND MOTIIA [MONESS0HD
%001 anNovwv1a annoy SyxaL SSIMS LHOIH8|  MOTIIA | O¥VONYLIS | NOIS
SLIS OIHO - 53Z1S JdWvS
SILIS OIHO - S9ZIS dTdWVS "¢ dT9Vl

18



1Z1/8 = 0£/S) INIWIH3dX3 LHOIT ONIHSYH
(€2i4) QIHLOOWS ONISSOHD L
7L 03TIYLSNI3Y "ONNOALS3M (4219 - 6219) NTTOLS 1504 ONY NOIS OOHD 00HD e

SURTY TN T¥AIY SINDINY 3003 ONY INITHINID +»
| | 1 | | | | |A
4380000 1 FECT TP 5oy | anr | ETT AVW I T1Eav | CRENT
90 0ll6 ] s 9119 6115 w vele £
iy Bl L4 &0y S8 o Bl
vig v £bE o 19% nr v e ¥3IM
261 32 922 S% e LT 2%
0 0z 11 [ 9z 8l -E87 £ 03
+
¥l 92z i m o7z Frd VIVO Y3HIVIM
<€l 181 5 . [ 12 1 ERREEU
861 bl fUAR 92 jars 1 bre (M) pis
881 < 8L 182 % vl [ (31819 14333m
5 I
wonssou o 00K) B0HD 00HT DOHD yonesSos y g
SSIms MOTTA [HO148 ONDWY 1O annoy NIVHL 304 %007 MOTT3A ONINDIS S¥xal QuYaANYLS

SIZIS TWYS 2 JINC3HIS NOILDITIOD VIVO iYW

SHZIS HTdWVS 8 FTACIHIS NOILOFTI0D VIvd

ANIVW "¢ 979V1

19



Data at the Maine site were also collected during periods of
inclement weather to determine its effect on driver response to

the new sign configurations.

Although weather data are shown in the Week #2 slot in Table 4,
it was actually collected whenever bad weather conditions existed
over the four-week period for each sign configuration. There was
no inclement weather during the four-week periods that the Texas
signing and round choo choo configurations were tested. Therefore,
no bad weather data were collected for these sign configurations.
Figure 9 also shows the sample sizes for each week, each sign
configuration and each direction of travel --East (E) and West (W).
Although data were collected for Week 3 of sign configuration 3
(Swiss crossbuck), Eastbound traffic, the sample size is shown as
0 because the data were electronically "lost" during data reduction

and not used in the analysis.

A few events that occurred during the experimentation and might
have an impact on the results are noted in Table 4. The effects

of these events are discusses in the analysis section.
3.5 DATA REDUCTION

Data reduction for the railroad grade crossing experiment was
performed at the Maine Facility in three phases. The first phase
tracked, sorted and collated the electronic and manual data by
vehicle so that all'"'raw" data pertaining to each vehicle would be
together for further data reduction. The data included vehicle
identification, vehicle length, time of each sensor crossing, speeds
at each sensor, headway in seconds (from previous vehicle), head
movement and the independent variables listed in Section 3.3.1. A
"sorted data file'" was created for each site, sign configuration,
time of day (Ohio data only), weather condition (Maine data only)
consisting of all vehicles recorded during the appropriate period.
Vehicles that turned off or entered from a sideroad or ‘driveway in
the test region were excluded from the "sorted data file."

In the second phase of the data reduction process, measures of
effectiveness were computed and independent variables were coded
for each vehicle.

20



In the third phase of the data reduction process, statistics
for determining means, variances and cross correlations among the
measures of effectiveness and the independent variables were com-
puted. A "statistics file" was created for each "sorted data file"
but excluded those vehicles arriving at the crossing within five
minutes of a train crossing. Also, separate statistic files were
maintained for vehicles with headways less than or equal to six
seconds and with headways greater than six seconds.

The statistics provided the basis for various analysis including
analysis of variance and cross correlations which are presented
and discussed in the next section.
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b4, RESULTS

The results of Phase I of the railroad grade-crossing passive
signing study are presented below in three parts. The first part
evaluates the effectiveness of the sevén new passive signing con-
figurations in terms of six measures of effectiveness: head move-
ment, speed reduction, speed near crossing, RMS deceleration, head-
way reduction ratio and time in hazard zone. The second part
evaluates driver behavior by groups. Seven groupings (i.e.,
categories of groups; also independent variables) are considered.
The seven groupings are:

1) Vehicle type (auto vs other);

2) Driver (male or female);

3) License Plate (in-state vs out-of-state);

4) Passengers (yes Vs no);

5) Required-Stop Vehicle (yes vs no);

6) Approach speed (less than 45 mph vs greater than 45 mph);

7) Train Expected (yes vs no);

This evaluation is made in terms of the measures of effectiveness
and without regard to the sign configurations. That is, all the
sign configurations are treated equally and all data are pooled.
The third and final part evaluates relative sign configurations

effectiveness by driver groups in terms of the measures of effec-
tiveness.

These three parts are presented separately for the Ohio data
and for the Maine data. Before examining the actual results, the
next section describes the analysis approach for each part in

detail. Finally, the last section summarizes the important results
of the entire experiment.

4,1 ANALYSIS APPROACH

4.1.1 Evaluation of Sign Effectiveness

The analysis approach in this evaluation compares the sign
configurations in terms of the measures of effectiveness. In
general, sign configurations that show more head movement, more
speed reduction, less speed near the crossing, less RMS deceleration,
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less headway reduction ratio and less time in the hazard zone are
considered more effective. Those sign configurations that show
apparent conflicting results from one measure to another are dis-
cussed in detail when they occur. Although no specific weighting

is attached to the measures of effectiveness in the evaluation,

the first three measures are considered more important than the last
three in this report. The first three measures are more direct and
interpretable measures of driver reactions to the various sign con-
figurations. The last three measures represent an attempt to
identify new measures for evaluating motorist behavior and are thus
considered experimental measures. The data actually show that these
three latter measures provide vague, inconsistent results and no
significant additional information compared to the first three
measures.

The six measures of effectiveness are compared in this evaluation
using two methods.,

The first method is the mean value of each measure of effective-
ness for each sign, tested at each site (Method 1). Three of the
seven new passive sign configurations plus the base configuration
were tested at each of the five sites in Ohio. At the Maine site,
all seven new sign configurations plus the base configuration were
tested, each over a four-week period. In the evaluation the mean
values of each measure of effectiveness for the Maine data are
further broken down by week while those for the Ohio data are provi-
ded only for each site/sign arrangement. Sample sizes and standard
deviations are also provided for each mean value so that the sig-
nificance of the results can be determined.

The second method is Analysis of Variance (ANOVA) - Ohio
sites only (Method 2). The analysis of variance provides estimates
of the relative sign configuration effects corrected for site
effects. This method eases the problem of trying to rank the signs
in terms of effectiveness by comparing the mean values for each
measure, from site to site and sign to sign (i.e., method 1 above).
Furthermore, this method (2) provides a concise, quantitative com-
parison of the sign configurations. The comparisons are with
respect to relative mean estimates of each measure of effectiveness
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(i.e., base configuration measures equal zero) for each new sign
configuration. Standard deviations for each relative mean estimate
are also provided for determining statistical significance. The
application of ANOVA relative mean estimates and standard deviations

to this experiment is discussed in Appendix D.

The two methods described above are presented graphically for
each major category of the Ohio data (i.e. all vehicles - daytime;
all vehicles - nighttime). Only the first method is presented,
also graphically, for each major category of the Maine data:

a) all vehicles, daytime, good weather, eastbound;

b) all vehicles, daytime, good weather, westbound;

c) all vehicles, daytime, bad weather, eastbound;

d) all vehicles, daytime, bad weather, westbound.

The second method was not appropriate for the Maine data because
all signs were tested at one site. Furthermore, using week of test
as an ANOVA variable was precluded because method one gave no indi-
cations of any week-to-week effects.

4.1.2 Evaluation of Driver Behavior by Groups

In this part of the analysis driver behavior is evaluated by
groups in terms of the three primary measures of effectiveness
without regard to sign configuration. That is, all sign configu-
rations including the base configuration are pooled together. In
addition, for the Maine site, all weeks are pooled together. The
results are presented separately for the Ohio sites-daytime and
the Maine site-good weather, daytime, eastbound and westbound. The
three remaining measures RMS deceleration, headway reduction ratio
and time in hazard zone were not presented because of their experi-

mental nature and random and inconclusive characteristics.

The results are presented in bar-graph form. For the Maine
site, the data are presented in terms of the means of the measures
of effectiveness with solid bars superimposed providing an indica-
tion of the significance of the results. For the Ohio sites, the
data are presented in terms of relative means of the measures of
effectiveness corrected for site effects (described in more detail
in Appendix D). Solid bars are also superimposed on the Ohio data
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to provide an indication of the significance of the results. These
evaluations are intended to indicate the behavioral characteristics
of different groups of drivers when approaching railroad crossings.

4.1.3 Evaluation of Relative Sign Configuration Effectiveness

by Driver Groups

In this part of the analysis, relative sign configuration
effectiveness is evaluated by driver groups in terms of the three
primary measures: head movement, speed reduction and speed near
crossing. The other measures are not considered, again, because
of their experimental nature and their random and inconclusive
characteristics. The results are presented separately for the Ohio
sites and the Maine site eastbound and westbound.

The evaluations are intended to identify any unique sign con-
figuration effectiveness for different driver populations.

The results of the Ohio data were generated from "F'" tests (de-
scribed in more detail in Appendix D) and are presented in tabular
form. Five groupings (i.e. categories of groups; also independent
variables) were tested. They were vehicle type (auto vs other);
driver (male vs female); time of day (day vs night); passengers (yes
vs no); and approach speed (greater than 45 MPH vs less than 45 MPH) .
Two groupings -- license plate (in-state vs out-of-state) and
required-stop vehicles (yes vs no) -- were not tested becuase of the
lack of sufficient data. Another grouping -- train expected (yes vs
no) -- was not presented because it showed ambiguous results (see
Section 4.3.1). Furthermore, this latter grouping may not have been
as precise as desired: all vehicles crossing the tracks within one

hour of a train were defined as ""expected a train."

The results of the Maine data are presented and contrasted in
terms of the mean values of each measure for each week of testing
and for each sign configuration. Only one grouping -- license plate
-- 1is contrasted (out-of-state vs all-vehicles). This is because
(1) sufficient data were available and (2) the contrast was not made
for the Ohio sites. The other groupings were not contrasted because
the Maine data in general was not suitable for discriminating sign
configuration differences (see Sections 4.2.5, 4.2.6, 4.2.7 and
4.2.8).
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4.2 EVALUATION OF SIGN EFFECTIVENESS

4.2.1 Ohio-All Vehicles-Daytime

The mean values of each measure of effectiveness for each sign
configuration tested at each site in Ohio are presented in this
section. Three new passive sign configurations plus the base
configuration were tested at each of the five sites in Ohio. Table
2 shows the actual sign/site arrangement. Figure 6 shows in bar-
graph form the mean values of each measure of effectiveness for
each new sign configuration and base sign configuration tested at
each site. (The mean values for the base sign configuration were
of course different from site to site.) The length of the bars
represents the change in effectiveness from the base sign configura-
tion to the new sign configuration. The solid bars represent an
improvement in effectiveness from the base sign configuration to
the new sign configurations while the open bars represent a lesser
effectiveness. Thus, with this convention, and for those measures
that havea positive sense (i.e., the larger the measure, the greater
the effectiveness) - namely, head movement and speed reduction -
the reading at the top of the solid bar represents the mean value
for the new sign configuration while that at the bottom represents
the mean value for the base sign configuration. For these same
measures, the reading at the top of an open bar represents the mean
value of the base sign configuration while the reading at the bottom
of an open bar represents the mean value for the new sign configura-

tion.

For those measures that have a negative sense (i.e., the more
the value, the less the effectiveness) - Speed near crossing, RMS
deceleration, headway reduction ratio and time in hazard zone - the
reading at the top of a solid bar represents the mean value for the
base sign configuration while that at the bottom represents the
mean value for the new sign configuration. For these four measures,
the reading at the top of an open bar represents the mean value for
the new sign configuration while the reading at the bottom of an

open bar represents the mean value for the base sign configuration.

The important points to remember about the presentation method
are:
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a) a solid bar represents more effectiveness for the new sign
configurations compared to the base sign configuration.
Just the opposite is true for an open bar.

b) The length of the bar indicates the amount of change in
effectiveness for the new sign configuration compared to

the base sign configuration. )

The method of presentation was adopted for this report because
it provides the mean values for all measures for all sign coufigura-
tions including the base, and for all sites in a compact and readily
discernible format. The mean values, sample sizes and standard
deviations corresponding to Figure 6 are given in Tables C-1, C-2,
C-3 in Appendix C. These tables can be used to obtain a more precise
comparison between the sign configurations and to determine the
significance of any differences.

Figure 6 shows the following:

a) In terms of head movement, there is a substantial improvement
over the base sign configuration for just about all new sign con-
figurations. Only sign configuration (S.C.) 1 at site 5 and S.C.

6 at site 5 do not show an improvement. But the same signs show
substantial improvements at other sites. Furthermore, these two
signs at site 5 show relatively small changes compared to the base
sign configuration, and the only other sign tested at site 5 (i.e.,
S.C. 4) likewise shows a relatively small change compared to the
base sign configuration (a slight improvement). Thus, it appears
that the results from site 5 are less significant than those from
other sites (see Table C.3 for the standard deviations).

In attempting to determine the "best' sign by comparing signs
tested at the same site, S.C. 4 shows the most consistent im-
provement. That is, S.C. 4 is the only sign configuration that has
the most improvement at each site where it was tested. This is also
shown by the ANOVA results presented in Section 4.2.3 below which
mathematically takes out site effects.

b) In terms of speed reduction, no sign configuration shows

significant improvement over the base configuration. For each new
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sign, an improvement over the base at one site is counteracted by
an impairment at another site. Thus, in general, none of the
changes can be considered important or significant. It should be
pointed out that the relatively high speed reduction for site 3 (as
well as the low speed near the crossing and high RMS deceleration)
is perhaps due partially to the signalized intersection located
approximately 600 ft. after the crossing.

c) In terms of speed near crossing, only S.C. 1 shows consistent
improvement. However, the differences between the speeds for S.C.
1 and the base configuration is relatively small (i.e., less than
2 MPH). All the remaining new sign configurations show inconsistent

results, none of which can be considered important or significant.

d) The findings for the remaining measures (i.e., RMS decelera-
tion, headway reduction ratio and time in hazard zone) are in-
conclusive. RMS deceleration, in general, is complementary to the
speed-reduction measure, as might be expected. Headway reduction
ratio shows inconsistent results for each sign configuration except
for S.C.'s 2 and 3 which show some improvement. But these two sign
configurations give no other indications of significant improvement.
The time-in-hazard-zone measure also shows inconsistent results for
each sign configuration, and the changes in this measure from the
base sign configuration to the new sign configurations are relatively
small (i.e., 1-2 seconds) .

4.2.2 Ohio-All Vehicles-Nighttime

Figure 7 shows the mean values of each measure of effectiveness
(except head movement, for which data were not collected at night)
for each sign configuration tested at each site in Ohio at night.
The mean values, sample sizes and standard deviations corresponding
to Figure 7 are given in Tables C-4, C-5, and C-6 in Appendix C.

Figure 7 shows the following:

a) In terms of the primary measures (i.e. speed reduction and
speed near crossing) no new sign configuration shows any consistent
and significant improvement over the base configuration. In fact,

in most cases, the new sign configurations appear to be less effec-
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tive than the base.

b) In terms of the remaining measures (i.e. RMS deceleration,
headway reduction ratio and time in hazard zone) again, no important
indications of improvement can be discerned. RMS deceleration
complements the speed reduction measure: a smaller, but smoother
speed reduction for most of the new signs. The headway reduction
ratio changes are in most cases, quite small. The only two cases
that are relatively large (i.e. S.C. 1 at site 3 and S.C. 6 at site
1) are inconsistent with the daytime results, and in light of the
other measures cannot be judged important. The times in hazard
zone for the new signs differ little in most cases from that for
the base sign. The four or five cases that show relatively large
changes are inexplicable. Three of these occur at the same site and
may be due to a common system error during data collection or data
reduction.

4.2.3 O0Ohio-All Vehicles-Daytime-ANOVA

The means of the measures of effectiveness of the new signs and
the base sign as presented in the above sections, are helpful in
assessing relative improvement. However, while one sign may be
judged best at one site, there remains the more important question
of which is the best sign of the experiment after accounting for any
special site effects. The analysis of variance (ANOVA) based on the
incomplete unbalanced block design of the experiment provides appro-
priate information for making such a determination. The ANOVA is
based on the assumption that all sign and site efforts are linear
and additive. A more through discussion on the particular ANOVA
technique used in this report is given in Appendix D.

This results of the ANOVA are relative mean estimates of each
measure of effectiveness (the base sign measures are arbitratily
set equal to zero) for each new sign configuration. Figure 8 shows
the results of the ANOVA for the Ohio-all vehicles-daytime category.
A dashed line is drawn through the zero reference of each measure
(base sign configuration value) for ease of comparison. The relative
mean estimates for this category are also given in Table C-7. The
standard deviations and sample sizes are given in Tables C-8 and C-2,
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respectively.
Figure 8 shows the following:

a) All new signs are substantially effective in terms of head
movement. They average an increment of 19 percent more head move-
ment than the base sign (99 percent significant). S.C. 4 and S.C. 7
show the most effectiveness but not significantly with respect to
the other new signs.

b) All new signs except S.C. 5 are somewhat effective in terms
of speed reduction, but not significantly so. Note also that un-
like the results of Section 4.2.1, the ANOVA speed reduction results
parallel closely the ANOVA head movement results. This tends to
support the positive ANOVA results for head movement.

¢) All remaining measures either show no significant differences
between the signs, or the differences are relatively small, or the

difference are nebulous and appear to be random and unimportant.

4.2.4 Ohio-All Vehicles-Nighttime-ANOVA

Figure 9 shows the results of the ANOVA for the Ohio-all
vehicles-nighttime category. The relative mean estimates for this
category are also given in Table C-9. The standard deviations and
sample sizes are given in Tables C-10 and C-5, respectively.

No clear indications of significant improvements are evident
from any of the measures for any of the new signs. Once again,
the differences are relatively small and in many cases inconsistent
with the daytime results. No important conclusions can be drawn
form Figure 9 other.than whereas some indications of improvement
for the new signs were evident during the daytime, no such in-
dications are evident at night.

4.2.5 Main - A1l Vehicles - Daytime - Good Weather -
Westbound

The mean values of each measure of effectiveness for each week
of the experiment and for each sign configuration including the
base are plotted sequentially in Figure 10. Each sign was tested
over a four-week period. Good weather data were collected during
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weeks 1, 3 and 4 for each sign configuration. Thus, three data
points are shown for each sign configuration and each measure. For
each measure, the three weeks of the base sign were averaged. The
average is indicated as dashed lines for reference and ease of com-
parison. The mean values, sample sizes and standard deviations
corresponding to Figure 10 are given in Tables (C-11, C-12, and
C-13, respectively in Appendix C.

Perhaps the most notable feature displayed by Figure 10 is the
seasonal or time-varying trend over the course of the seven-month
experiment. Head movement, speed reduction and RMS deceleration
appear to have a downward or decreasing trend while speed near cross-
ing appears to have an upward or increasing trend. The remaining
two measures--headway reduction ratio and time in hazard-zone --
show no apparent time-varying trend. It is unlikely that the vari-
ations over the seven-month period are due to the signs themselves
or a long-term 'movelty" effect, simply because most of the new sign
configurations show less effectiveness than the base sign configura-
tion (in terms of the three primary measures). The only exceptions
are S.C. 4 and possibly S.C. 7 but their indicated effectiveness is
not significant. This is clear from the weekly measurements for
S.C. 4 and S.C. 7 compared to that for the base sign. A short-term
"novelty" effect is perceptible over a four-week testing period for
S.C. 4 especially in terms of speed reduction and speed near cross-
ing. Any head-movement novelty effect for S.C. 4 is somewhat masked
by the spread of the weekly data points for S.C. 4 and the base
sign.

Thus, S.C. 4 and possibly S.C. 7 show some indications of effec-
tiveness over the base sign, but not significantly so. Furthermore,
the fact that S.C. 4 was the first new sign tested lessens the
impact of its effectiveness: its effectiveness may be due partially
to the short-term ''movelty" effect of the first new sign and/or the
testing period in the seasonal trend.

The RMS deceleration measure again is complementary to the
speed reduction measure but does not appear to provide any important
information other than a clear seasonal trend.
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The headway reduction ratio and time in hazard zone measures
show no consistent and significant differences between the signs.

4.2.6 Maine-All Vehicles - Daytime - Good Weather -
Eastbound

The mean values of each measure of effectiveness for each week
of the experiment and for each sign configuration are plotted
sequentially in Figure 11. The mean values, sample sizes and
standard deviations corresponding to Figure 11 are given in Tables
C-14 and C-15, and C-16, respectively, in Appendix C.

Data for week 3 of S.C. 3 were lost during electronic processing.
The seasonal effect for eastbound traffic is not as prominent as
that for westbound traffic. From Figure 11, head movement appears
to have a slight downward trend while speed reduction, RMS decelera-
tion and time hazard zo.ae appear to have an upward trend. Speed
near crossing and headway-reduction ratio do not appear to have any

long-term trend.

Note that although speed reduction and RMS deceleration once
again complement each other, their long-term or seasonal trends are
in the opposite direction compared to the westbound traffic. This

tends to support a possible geometric effect.

Three of the electronic measures, namely, speed reduction speed
near crossing and RMS deceleration show a sharp discontinuity be-
tween weeks 1 and 3 of S.C. 5. This characteristic was also present
for the westbound traffic, but not as apparent. The discountinuity
in the measures is perhaps due to one or more occurrences that took
place around this time period (see Table 4 for list of occurrences).
This shows unfortunately that the measures that were designed for
determining relative sign effectiveness are also quite sensitive
to extraneous effects making it a difficult task to discriminate
differences between signs only.

In general, no new sign configuration appears to be consistently
and significantly more effective than the base sign for eastbound
traffic even after taking in account possible seasonal trends. S.C.
5 and S.C. 6 show some indications of effectiveness in terms of
speed reduction and speed near crossing but this is probably due
more to extraneous effects as discussed above.
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It is interesting to note that in general, westbound traffic
shows more head movement, more speed reduction and less speed near
crossing, than eastbound traffic. This is probably due to the
geometric effects - the westbound directions being more sight re-
stricted than the eastbound direction.

4.2.7 Mdine - All Vehicles - Daytime - Bad Weather -
Westbound

The mean value of each measure of effectiveness for each sign
configuration and for bad weather conditions are plotted sequen-
tially in Figure 12. Also, the mean values, sample sizes and
standard deviations corresponding to Figure 12 are given in Tables
C-11 and C-12 and C-13, respectively, in Appendix C. Bad-weather
data was collected whenever it occurred over the four-week period
that each sign was tested. One data point is shown for each sign
configuration and each measure. The base sign configuration value
for each measure is indicated as a dashed line for reference and

ease of comparison.

From Figure 12, it can be seen that bad weather did not occur
during the testing of S.C.'s and 4 and 5. Without these data
points, it is difficult to discern any seasonal trends. However,
there does appear to be a slight decreasing trend for speed re-
duction and RMS deceleration.

In terms of the three primary measures, head movement, speed
reduction and speed near crossing, the new signs are less effec-
tive than the base sign. The three remaining measures, being less
important, are thus considered inconsequential. The fact that no
new sign appears to be more effective than the base sign during
bad weather conditions, may be due to the type of bad weather
prevailing during the testing of each sign configuration. No
attempt was made to classify the types or severity of weather.
Thus, the bad weather during the testing of the base sign may have
been different and more severe than that for the remaining signs.
However, based on all the data collected for the Maine railroad
crossing experiment, it appears unlikely that any new sign would
have been more effective than the base sign under bad weather
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conditions even if the weather for all signs could have been classi-
fied as similar.

4.2.8 Maine-All Vehicle-Daytime-Bad Weather-Eastbound

The mean values of each measure of effectiveness for each sign
configuration and for bad weather conditions are plotted sequentially
in Figure 13. Also, the mean values, sample sizes and standard
deviations corresponding to Figure 13 are given in Tables C-14,

C-15 and C-16, respectively, in Appendix C. Similar to westbound
traffic, no new sign configuration can be considered more effective
than the base sign. Again, lack of data, and lack of classification
of the weather according to type and severity impose limitations on
the interpretation of the results.

4,3 EVALUATION OF DRIVER BEHAVIOR BY GROUPS
4.3,1 Ohio Sites

In this part of the analysis, driver behavior is evaluated by
groups, in terms of the three primary measures without regard to
sign configuration. That is, all sign configurations are pooled
together in the evaluation. Seven groupings (i.e., categories of
groups; also independent variables) are considered . The seven
groupings are:

1. Vehicle type (auto vs other);

Driver (male vs female);

License Plate (in-state vs out-of-state);

Passengers (yes vs no);

Required-Stop Vehicle (yes vs no);

Approach speed (less than 45 mph vs greater than 45 mph);

~N Oy AW N

Train Expected (yes vs no).
The three primary measures are:

a) head movement;
b) speed reduction;
c) speed near crossing.

The results are presented in terms of relative means (see below)
of the measures corrected for site effects. This correction process
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eliminates potential bias which might have occurred, for example,
where a site that necessitates certain behavior (i.e., low speeds)
also had a high preponderance of male drivers. The relative means
for head movement, speed reduction and speed near crossing are shown
in Figures 14, 15 and 16, respectively. The solid bars represent

the standard deviation for each respective group contrast (e.g., male
vs female) and provide indications of the significance of the
contrast. See Appendix D for a discussion and derivation of the
relative means and standard deviations.

The relative means are interpreted as follows: From Figure 14,
female driver show about 16 percent more head movement than male
drivers (since the units for head movement are in percent, the 16
percent difference means that if male drivers have 30 percent head
movement female drivers would have 46 percent head movement). The
standard deviation for this contrast is 2.4 percent indicating that

the difference is highly significant.

Although the results shown in Figures 14, 15 and 16 provide no
information on the relative effectiveness of the new signs, which
was the primary objective of this study, they do provide interest-
ing information on the characteristics of various groups of drivers
which might have some safety implications. First of all, there is
a strong consistency from measure to measure: drivers that have more
head movement also have more speed reduction and less speed near the
crossing. (There is an expected deviation from this for the
approach-speed grouping - Drivers that approach the crossing at
speeds less than 45 mph show more head movement, less speed near
the crossing but also less speed reduction than drivers that approach
the crossing at speeds greater than 45 mph). Significant differences
in head movement are shown for three groupings: male vs female
driver, passengers vs no passengers, and approach speed less than
45 mph vs greater than 45 mph. Four groupings show significant
differences in speed reduction: auto vs other vehicle, male vs
female driver, passengers vs no passengers and approach speed less
than 45 mph vs greater than 45 mph. Finally, three groupings show
significant differences in speed near crossing: male vs female

driver, passengers vs no passengers and anproach speed less than
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45 mph vs greater than 45 mph. The other differences are either
marginal or nonexistent. Although the grouping-- required stop ve-
hicle vs not required stop -- shows relatively large mean differences,
the standard deviation, is also quite large due to small numbers of
required-stop vehicles in the study. Thus, no significant conclu-
sions can be made. The gr-iping -- train expected vs not expected
-~ 1is not only marginal but also inconsistent and confusing. One
would expect more head movement, more speed reduction and less speed
near the crossing when a train is expected. The conflicting result
may be due to the arbitrary definition of train expected: all vehi-
cles crossing the tracks within one hour of a train. These vehicles
may not have in fact been expecting a train. This variable was thus

eliminated from further analysis in Section 4.4.
4.3.2 Maine Site

In this part of the analysis, the results are presented in
terms of the absolute means of the measures (i.e., no correction
was necessary for different site effects). Furthermore, each week
of all sign configurations are pooled together in the contrast.

The absolute means for head movement, speed reduction and
speed near crossing are shown in Figures 17, 18 and 19, respectively,
for westbound traffic and in Figures 20, 21 and 22, respectively,
for eastbound traffic.

The main feature from these figures is the sharp and significant
contrast between required-stop vehicles and those not required to
stop. Required stop vehicles show significantly more head movement,
more speed reduction, and less speed near the crossing.

The data also show strong consistency between eastbound and
westbound traffic in terms of head movement and speed near crossing,
but less consistency in terms of speed reduction.

There is also strong consistency between the Maine data and the
Ohio data for three groupings: male vs female driver, passengers
Vs no passengers, and approach speed less than 45 mph vs greater
than 45 mph. The chief inconsistency between the Maine data and
the Ohio data is for the grouping by vehicle type.
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Finally, the Maine data indicates that our-of-state drivers
tend to have more head movement, more speed reduction and less
speed near the crossing tian in-state drivers. This information
was lacking from the Ohio data due to the paucity of out-of-state
drivers.

4.4 EVALUATION OF RELATIVE SIGN-CONFIGURATION EFFECTIVENESS BY
DRIVER GROUPS

4.,4.1 Ohio Sites

Relative sign-configuration effectiveness is evaluated by
driver groups in terms of the three primary measures using standard
"F'" test calculations. (The "F" test calculations are developed
and described in Appendix D.) Five groupings (i.e., categories of

groups) are considered. The five groupings are:

1. vehicle type (auto vs other)

2. driver (male vs female)

3. time of day (day vs night)

4. passengers (yes Vvs no)

5. approach speed (greater than 45 mph vs less than 45 mph)

The three primary measures are head movement, speed reduction

and speed near crossing.

The evaluations are intended to identify any unique sign con-
figuration effectiveness for different driver populations (groups).
For example, the tests are intended to determine whether male
drivers react favorably to one sign configuration while female

drivers react favorably to another sign configuration.

The resulting F values and the appropriate degrees of freedom
are given in Table 5. The results show that there are no significant
differences in behavior at the 10 percent level. In other words,
the determination of sign effectiveness does not appear to depend
on the driver population to which it it subject. This would tend
to support the general contention that, in further testing of the
signs, it is not necessary to categorize the driver population (at
least according to the groupings or independent variables listed
above) for determining unique sign-configuration effectiveness.
Any differences in sign effectiveness that exist can be determined

from the characteristics of the total or mixed driver population.
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4.4,2 Maine Site

In this part of the analysis, sign configuration effectiveness
is evaluated for out-of-state drivers and contrasted with all
drivers in terms of the mean values of the three primary measures
for each week of testing and for each sign configuration. Figure
23 shows the westbound results. The out-of-state results are
presented in the upper half of the figure while the all-driver
results are repeated (from Figure 10) and presented in the bottom
half of the figure. The mean values, sample sizes and standard
deviations corresponding to the upper half of Figure 23 are given
in Tables C-17, C-18 and C-19, respectively, in Appendix C.

The similarity in the measures between out-of-state drivers
and all drivers is quite apparent: seasonal trends are present,
no new sign is significantly more effective than the base sign,
and S.C.'s 4 and 7 show marginal effectiveness over the base sign.
The minor differences are: (1) S.C. 7 is somewhat more effective
for out-of-state drivers compared to all drivers in terms of speed
reductions and (2) S.C. 4 is somewhat less effective for out-of-
state drivers compared to all drivers in terms of speed near
crossing. These differences are not considered significant. Thus,
in general, there appear to be no significant differences in be-
havior between out-of-state drivers and all drivers. Since most
drivers were from in-state, it can also be said that there appears
to be no significant differences in behavior between out-of-state
drivers and in-state drivers.

Figure 24 shows the eastbound results. Again, the out-of-state
results are presented in the upper half of the figure while the
~all-driver results are repeated (from Figure 11) and presented in
the bottom half of the figure. The mean values, sample sizes
and standard deviations corresponding to the upper half of Figure
24 are given in Tables C-20, C-21 and C-22, respectively, in
Appendix C.

Once again, the similarity in the measures between out-of-state
drivers and all drivers is quite apparent. There are minor
differences in the speed-near-crossing measure (i.e., S.C. 4 some-
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what less effective for out-of-state drivers) but these are not
considered significant. Thus, as was the case for westbound
drivers, there appears to be no significant differences in behavior

between out-of-state drivers and all drivers or in-state drivers.
4,5 SUMMARY

4,5.1 Evaluation of Sign Effectiveness

The only major significant finding of the study was that the
new signs in Ohio averaged an increment of 19 percent more head
movement than the base sign (99 percent significant). The Texas
signing configuration (S.C. 4) and the look-for-train signing
configuration (S.C. 7) showed the most effectiveness but not
significantly with respect to the other new signs.

In terms of all the remaining measures, no new sign showed any

consistent strong indications of effectiveness.

The Maine data appeared to be strongly influenced by a seasonal
trend and other extraneous effect% making a determination of the
most effective sign(s) quite difficult. In general, the Maine data
did not show the strong indications of effectiveness (in terms of
head movement) for all signs as was the case for the Ohio data.
Also there were only a few indications of effectiveness (not
significant) for the Texas and look-for-train signs.

4,5.2 Evaluation of Driver Behavior by Groups

The following groups of drivers showed significantly more head
movement, more speed reduction and less speed near the crossing
than their counterparts:

a) Required-stop vehicles;
b) Female drivers;

c) Drivers with passengers;
d) Out-of-state drivers.

Also, vehicles that approached the crossing at speeds less than

45 mph showed more head movement, less speed reduction and less
speed near the crossing than vehicles that approached the crossing
at speeds greater than 45 mph.

59



4.5.3 Evaluation of Relative Sign-Configuration Effectiveness
By Driver Groups

No significant differences in sign-configuration effectiveness
were observed for the following groups of drivers (i.e., each group
responded similarly to its counterpart to the various sign con-
figurations):

a) Drivers in autos vs drivers in other vehicles;

b) Males drivers vs females drivers;

c) Day drivers vs night drivers;

d) Drivers with passengers vs drivers without passengers;

e) Drivers with approach speed greater than 45 mph vs drivers
with approach speed less than 45 mph;

f) In-state drivers vs out-of-state drivers.
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5. CONCLUDING REMARKS

The major findings of Phase I of the Railroad Crossing Passive
Signing Study were:

a) The new signs averaged an increment of 19 percent more head
movement than the base sign (99 percent significance) in
Ohio,

b) The Texas signing configuration and the "look-for-train"
signing configuration showed the most effectiveness although
not significantly with respect to the other new signs.

Furthermore, these findings were independent of any particular
group or classification of drivers.

However, the impact of the major findings above is somewhat
diminished by the inconsistency in results between the sites in
Ohio and the site in Maine. Not only were there no significant
findings in terms of new sign effectiveness from the Maine data
but also most new signs studied in Maine appeared to be no more
effective than the base sign configuration. These differences
may be explained partly by the seasonal and extraneous effects
that hampered the Maine study. It is also possible that the
differences may have been due to observer variability since the
major findings were based primarily on manual data. The different
groups of observers may have experienced different learning effects.
As a matter of fact, the observers in Ohio obtained very little
head movement initially (i.e., for the base sign configuration).
If this was indeed a learning effect the major findings in Ohio
may not have been so significant.

Accordingly, Phase II of the experiment will put more emphasis
on the collection of head-movement data. An attempt will be made
to minimize as much observer variability by (1) defining head

movement more precisely, (2) balancing the schedule of the observers
in the field and (3) having two observers obtain head-movement data
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simulateneously from two different strategic locations near each

crossing.

This should provide a more strengthened design for Phase II
and a firmer basis for selecting the most effective sign(s).
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APPENDIX A
SIGN CONFIGURATION AND SELECTION PROCEDURES

A.1 SIGN CONFIGURATIONS

Seven new passive sign configurations plus the existing (base)
configuration were evaluated during Phase I. These signs are
shown in Figures A-1 through A-8.

The base configuration shown in Figure A-1 was in conformance
with the 1971 Manual on Uniform Traffic Control Devices (reference
3) includes a standard white crossbuck, 48 inches for each diagonal
with "Railroad Crossing' legend on each side of the crossing and
standard advance warning sign, a 36-inch reflectorized yellow
circular sign with a block "X" and the letters RR. The warning
sign advised of the crossing ahead but gave no other information.

Sign configuration 1 (Figure A-2) was the standard advance

warning sign and a yellow crossbuck at-crossing sign with black
border.

Sign configuration 2 (Figure A-3) was the same as sign con-

figuration 1 except both signs were bright yellow green instead of
yellow,

Sign configuration 3 (Figure A-4) consisted of the Inter-
national Swiss crossbuck (or the St. Andrew's Cross) as the at-
crossing sign and a circular advance warning sign with the same
type of cross and letters RR on a yellow background.

Sign configuration 4 (Figure A-5) consisted of the so-called
Texas at-crossing sign with the top and bottom quadrants red and
the side quadrants yellow, and the standard advance warning sign

with the top and bottom quadrants changed to red.

Sign configuration 5 (Figure A-6) consisted of the yellow
crossbuck with black border at-crossing sign and a round yellow

advance warning sign with a train (choo-choo) symbol.

Sign configuration 6 (Figure A-7) was the same as sign con-

figuration 5 except the advance warning sign was a diamond shape.
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Sign configuration 7 (Figure A-8) was the same as sign con-
figuration 1 with the addition of an auxiliary sign, diamond
shaped, yellow background, with the legend "Look for Trains.'" The
auxiliary sign was located midway between the advance and at-

crossing signs.

Only the base and Texas "at-crossing'" signs bore the legend
"Railroad Crossing." All other "at-crossing' signs had no legend.
The advance warning signs were all 36 inches across and the cross-
bucks were all 48 inches in diagonal length. All configurations
had pavement markings consisting of a distinctive "X" and the let-
ters RR located adjacent to the advance warning signs (see reference

3).

A.2 SELECTION PROCEDURES

The above signs were selected by a program advisory committee
that was formed at the initial stages of this project. This
advisory committee consisted of representatives from each of the
participating states, the Federal Railroad Administration, the
Federal Highway Administration and the Association of American
Railroads.

Miniature versions of 50 initial sign candidates were mailed
to every member of the advisory committee for ranking. This was
done in a two-phase evaluation process, in which the weighing of
the goals for sign selection was done in the first phase and rank-
ing of the railroad-crossing signs was done in the second phase.
The following three general goals that the signs had to meet were
established in the first phase:

Goal I - Gain and Hold the driver's attention;
Goal II - Convey the information needed for correct response;
Goal III - Present the information clearly and unambiguously.

In addition to the basic goals, several subgoals were estab-
lished to answer the respective questions of : how to best get
attention; what information was most important; and which communica-

tion technique would be most successful and unambiguous. Each
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member of the advisory committee was asked to review the various
goals and subgoals and then assign relative weight, to them to
indicate their opinion in the relative importance of each goal and
subgoal. Results of the national average as represented by the
participants were sent to all members, who were then asked to rank
the various railroad-crossing signs within the framework of the

weights assigned for each goal and subgoal.

Advisory committee members were also asked to rate the various
candidate signs subjectively where no formalized constraints of

weights, goals, and subgoals were placed.

At an advisory committee meeting in Sacramento, summaries of
the results of the subjective sign rating from the general sign
opinion poll and the results from the objective rating scores sub-
mitted by the advisory committee members were displayed and passed
out to each attendee. Miniature scale models of the road-surface,
railroad crossing, and miniature signposts were also developed and
displayed at this meeting. Slides were shown of a roadway scene

with some possible signing configurations.

The candidate sign configurations were developed by arranging
the members into four subcommittees, each developing a candidate
signing configuration from one of the four top ranked "at-crossing"
signs assigned to each subcommittee. The subcommittees then
developed other candidate configurations using one of the top
ranked advance warning signs. The configurations were compared
and discussed at length and general agreement was reached on the

resulting seven configurations.

Pictures of the seven configurations selected by the advisory
committee were then mailed to the members of the sign subcommittee
of the National Advisory Committee on the Manual Uniform Traffic
Control Devices (NACMUTCD) for its review. In January 1974, a
briefing was given to the members of the sign subcommittee of the
NACMUTCD in Washington, DC, and the seven sign configurations
were approved for experimental testing by the NACMUTCD and by the
Federal Highway Administrator.
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APPENDIX B
SITE DESCRIPTIONS

B.1 OHIO

The plan views of the five test sites in Ohio for the pas-
sive signing study are shown in Figures B-1 through B-5. Also
shown or identified in each of the figures are the sight distances,
side of the crossing on which the test was conducted, locations of
the advance, auxiliary and at-crossing signs, and the location of

the van during the tests.
Each site had the following general characteristics:

a) Two-lane, two-way rural roadway with a high speed limit
(greater than 45 MPH) preceding the crossing;

b) Average Daily Traffic (ADT) between 1,000 and 4,000;
c) Two - four trains per day;
d) Sight distance restrictions in at least one quadrant.

Site number 1, Johnson, is shown in Figure B-1. This site
had a level roadway with an ''S" curve at the crossing. Sight was
restricted in the sense that a driver would have to look behind

himself in order to observe an oncoming train.

Site number 2, Washington Court House, is shown in Figure
B-2. This site also had a level roadway. Sight was restricted
in the left quadrant on the approach and test side due to the
fertilizer plant. Also, there was some sight restriction in the
right quadrant due to the high corn stalks during the period the
test was being conducted. This latter sight restriction was, of
course, seasonal and could influence driver behavior accordingly.
However, this did not invalidate the relative differences between
the signs obtained during the test period. It should also be
pointed out that the two-lane roadway on the test side increased
to four lanes about 600 feet from the crossing on the opposite
side.
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AT 100 100 160 AT 100 50' 900
AT 50' 50" 200’ AT 50' 60’ 1500
AT 10 o' 2000' AT 10 10’ 2000’

Figure B-2. Site No. 2, Washington Court House
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TEST SIDE J

Cropland

Site No.

AT 600' 260
AT 350 300
AT 200 250'
AT 100 | 20
AT 50 70"
AT 10 20’
Figure B-3,

GOO'D—-

S.R. 665

o

0 x

600

Cropland

a

(]
350 [] TRAILER

[)Is*rc"mom—: ST
[+]
()

R

Fi

| U.S.62 650' FROM TRACK

U.s 62

U.S. 62

SIGHT DISTANCES

WEST APPROACH
RIGHT LEFT

50'

90"
220
700"
1300
2000’

EAST APPROACH
RIGHT LEFT

AT 600' 50 30'
AT 350 60 40'
AT 200 8o’ 70’
AT 100 100’ 90’
AT 50 65" 300'
AT 10 15' 2000

3, Darbydale-Pleasant Corners
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RXR
?

o|350' Cropland

Cropland

Pasture

.. Test Side

SIGHT DISTANCES

WEST APPROACH EAST APPROACH
RIGHT LEFT RIGHT LEFT

AT 600 720' 650’ AT 600" 560 600
AT 350' 8I0' 490" AT 350' 630" 540'
AT 200 900 240" AT 200' 700 i so'
AT 100' 1200 )20 AT 100" 720 90'
AT 50' 2000' 60’ AT 5s0' 900 45'
AT 10’ 2000' |5 AT 10 2000' 10

Figure B-4., Site No. 4, Logansville
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TEST SIDE

TRAILER

SIGHT DISTANCES

WEST APPROACH EAST APPROACH
RIGHT LEFT RIGHT LEFT

AT 600’ o' oo’ AT 600' 350 300'
AT 350 40 150' AT 350 350' 500'
AT 200' 50' 150' AT 200' 350 530’
AT 100" go' 150" AT 00" 90" 600"
AT 50' 8o’ 350" AT 50 60' 720"
AT 10 10" 400' AT 10 10" 750'

Figure B-5. Site No. 5, Hillsboro-Danville
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Site number 3, Darbydale-Pleasant Corners, is shown in
Figure B-3. This site also had a level roadway. However, this
site was hampered by a major intersection with overhead, centered
beacons, only 650 feet from the crossing. Vehicles that approached
from the west side (test side) were thus expected to slow down
significantly and cross the railroad tracks at a low speed due to
the intersection ahead if not the railroad crossing. At night, the
flashing red beacon at the intersection seemed to predominate over
the other signs along the roadside.

Site number 4, Logansville, is shown in Figure B-4. This
site had a slightly rolling roadway on the test side compared to
the first three sites. However, in all respects this site was con-
sidered most suitable for the passive signing study (e.g., sight
restricted, high ADT, high train volume, high vehicle and train
speeds, no undesirable characteristics such as near intersections

or acute crossing angles).

Site number 5, Hillsboro-Danville, is shown in Figure B-5.
This site had a long mild decline to the crossing on the test side.
This gave the driver an overview of the crossing thus tending to

minimize any sight restriction effects.

B.2 MAINE

The Maine test site for the RR passive signing study was
located on the Maine Facility, a 15-mile stretch of instrumented
highway on Route 2 in northern Maine. Route 2 is the major east-
west artery in northern Maine. Embedded in the roadway of the
Maine Facility are inductive loops which sense the presence of
vehicles. The sensors are located approximately every 200 feet
along the roadway providing link speeds between successive sensors.
The plan and profile views of the railroad crossing site on the
Maine Facility are shown in Figure B-6. A pictorial representa-
tion of the sight distances is shown in Figure B-7. The site was
located on a mild grade (7 percent) and there was a narrow bridge
about 600 feet east of the crossing. Data was collected in both
directions although the eastbound direction was not as sight re-
stricted as the westbound direction.
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APPENDIX C
TABLE STATISTICS

Means
Sample Sizes

Standard Deviations

85



1 L 1 Q I

1 I 1

I

I I 1

T [ I

L T 1

I ¢ "04dSe£®8 T 1 °D04s0°6 L ¥
I 1 *Jdso®yL 1§ *JASTI*L 1 2
[====weemsecn|eamcen e ea]aa
1 1 1

1 l I

1 1 1

1 ¢ beE*e 11 FL*O 1 ¢
11 61°0 1 § 6" I ¢
I e ST L DL Ll bt
T 1 1

1 1 1

I I 1
1% S,9501°0 T | $.,9680°%0 [ ¥
I 1L 8,9T60°0 T § §,9L90°0 T ¢
|ecemeemecean[sareccraan=n =
] 1 1

1 | 1

I 1 1

1 b HAW9®°6Z 1 1 HAWE"LE I ¢
T 1 bdwC®9f T § HGwn®9f 1 2
|==e==eccceee |cemen—ccsec (==
1 T 1

T 1 1

t 1 I

I ¢ HdaL*lZ T T HdwE®0l 1 b
L T Hdy¥g*e I G HIW9"ZI I 2
|=== e B L LR Lt el S et
I T 1

f 1 I

1 I

1 b $€°CL 1

T gRORZ T

[veememeneee=]

YHGWON LIS ANV NVHW AVQ-TIV OIHO

‘T1-D T4Vl

S 1 12 I € I z I 1 T 0 I NDIIT
1 1 I 1 1 1 NOIS
cesmcccascancs [sesesnssennn [secccseaneee [mrcccnccmanes [sccmrnrrrana [t acnsnnem- [ormeccnmrmcca s oo sansa mncetsESsasansE
1 ! 1 1 T G *J4S8f°L I
1 1 I 1 T°% °DASRL T
T i 1 T v "JuSt g 1 € *D4Sc*ar 1 ANTL
"0ASZ®8 T & "DHsZ L T f *DA%B"e T Z *DITR°B 1 & °D3ISZ°L T T *J23SR°L 1 IV ZVH
"2HSTT8 I Z "D3S9°0f I | *J4%8°9 1 § °*DASR'H 1 € *23$9°ul T T °JUS6°9 I
seememeccc|ecscmccscnee[teme e e [ m e e = [ e cnc e m s e s [Tem et e s re [ m s mnt e
1 1 I T 16 90°0 1
T T ! T T® FTI*0 I urTiva
! 1 1 I v ul®n I ¢ ts*z 1 NOILONAAY
Mt 1.9 £1°0 1 T2 bi°0 I & 600 T 2Z 61°0 T RYMAvan
ge°n I 2 9z°v 1 1 ¢ 6°) 1 & /2 Sl U agt I
sesvessenemecaraenaas] e e CE LI L EL LRI ES CEEL S Ll melmmm—— -
1 I 1 I I 6 S,9¢8L0"u T
1 1 I s T % S,9v607¢ 1
| I 1 I b $,9v01"0 I £ §,96€[°¢ I MOLLYYATAIAC
1 S S,OTL0°0 T & SLObEI®N T ¢ $,96011°0 [ § $,9086°¢ T 2 S,0T0l1%0 1 SWH
9,0Z60%0 1 Z S,96T1°0 1 1 $,96%0%0 T € $,98Z1°0 [ ¢ $,95el°0 T 1 $,5250%0 1
mrmcescre|mrecccacanns [ rececanacaa=] 1 -T== ee]e==a=
1 L 1 1 1 S HdWb°LE )
1 1 T 1 I % RIWECE T
I i [ 1 HdwH 0E T € Hdw&® LT 1 9NISSUY¥D VAN
] HANO"8E T & POLT T 2 Hdwb LT 1 Hdw9®9¢ I Z HdANE"LZ T a33ds AR
1 HAW6°GE L 1 RdeZ°9F T € HawT®Ll I Hdw9® 91l 1 | HdWl®be 1
1 mmmm s ] -—--————-—— l—ll - m=-=-] -—- - - LN G aTocaomeagE
1 I I 1 16 HAW?®sI I
i 1 T I T'%t HIWD*BT 1
1 L 1 1 ¢ HAk9 12 T € Hdwi®tf I NU1JDNA3d
Hdk9"61 1 & HAW9®2T T ¢ HAWe €€ T 2 1da?°GZ I 6 Hdwl®%T T Z HAWD®TZ T hEery
HdwS®61 1 2 HAWS®SZ T | Hdw0® 0l I € HdWE®lt 1| € HdAB CE T T HAWZ*0f I
_ - lﬁl'llllllll"Hllll'llllll-HlMIlll}hll.’thff:ﬂl“lllllll
| 1 1 s %26°vE 1
1 1 I 1% TELC9Y T
1 1 1 36°69 T € EYRE S 2 § ENAWIADK
1 $€°0L T ¢ $1°LS 1 & $9°¢E 1 2 %E€°Lb I aqyan
f £ 3 2 TE S U 4 10 T ¢ g1%6L T 1 %26°g I
I e L L e el S R L L L L bl LB LD R D bt e DD el bt bt b

86



1 L 1 ] 1 S 1 ¥ 1 £ I 14 1 1 1 0 ! ROJLIANOD
1 I 1 1 1 1 1 HDIS
I I il bl P L DLl et Bl L b LD GO L DL DL e
I 1 1 I I 158 Ly 1

1 { 1 1 1 1 1 T v U9 1

1 I I 1 I 1 I £El 1€ Stz 1 ANTL
I b 1 1 0z} I 1 f LLt 1z 591 14 Zat 12 (14 1 dyyzZyn
g 7 [ 12 £81 1 11 891 1€ vl 1€ Sl I uoe 1

I-- 1 Jrsesnanensna] |==escececaca]ecncaccccccs[wanenmnarcaa]== -1 ol
1 1 1 1 | [ I 165 1

I 1 I I I 1 I T ¥ "l 1 NILlvyd
1 T 1 1 1 1 It af 1€ o9 1 NOILD0A3Y
I v 61 17 12 It L1 156 81 1t LE 12z ve 16 144 12 Lz 1 AYMQY4H
It 6% 15 £2 1¢ 14 12 61 11 65 1€ 0E IE %4 11! LY 1

e e e e L L e L L el e P E L L L L LS E LR L S e L L P LS CL P L e St
I I 1 1 I 1 I 15 Lt I

I I I I 1 1 I 1 09t 1

I 1 1 I I 1 I £El 1 ¢ 144 1 NOILVAATAIAU
T ¢ GGl [ ful 1 b 0z 14 BG1 1€ Lt 12 891 16 Zsl L & €07 1 Swi
11 ziz 14 Ll 12 £81 I¢ 161 I 491 1t abl 1€ Sii It noz 1
[==e=seccccen|senmmcncennn|ascasccenccsccmcacerasnc | sesnrascrnen |scssnsnsrene [sesnmmretene [ resene e [ ceras e
1 1 I 1 I 1 1 1 9 zZLT 1

1 1 1 I T 1 I 1 ¢ 091 1

T 1 1 I I I 14 £€1 It (124 I ONISS04d) dHY3N
1 v SS1 It £01 1 ¢ vzt 15 861 T ¢ Ll 1z 891 16 zZs| 12 £07 1 a33dS NV Ik
11 ziz I ¢ Lt 1z €8l 12z 161 I 891 1€ 9t I It Sl 11 00z 1

O D e e el i © b LS b DTl EE LSS ey Sl L L DL O LD

I I 1 L 1 I I 1S Lt 1

1 L1 I I T [ 1 1t 09y 1

T I I 1 I T I v €€1 1 € 424 1 NUTLDNUAY
IV 1 1 1 b 1 | S A |4 €02 1 Q344s
Il 1 1 I I I 1 ¢ SIf 11 noe 1

I=-- 1 1 T [ I |==—meaecm=cea]= o e S

1 I I 1 1 1 1 1S 7L 1

1 T 1 1 1 [ 1 1 ¢ 097 1

I 1 1 1 1 1 1 v €€l 1€ (374 1 Lpdwdanaw
T ¢ I 1 T 1 f [ I s zsl 12 £ 1 aviH
11 1 1 1 11 1 I € S [ ooz 1

1== 1 1 I [== 1 -]== 1-- emas|mseacereseenan

HIIWAN T1IS ANV 9ZI1S dTdWVS AVA-TTV OIHO *Z2-D HTHVYL

87



1 L 1 9 1 5 1 v 1 £ 1 [4 1 [ 1 ]
1 1 1 1 I 1 1 1
e Gl b ol e S e R R L e e e e T T B == ewasas
1 1 L 1 1 1 1 I § "23asc¢yo
1 T L t 1 1 1 T + °D038€°0
1 1 1 1 L I 1 ¢ *2ase®0 I € °"23%s°0
T ¢ "D4Se°n | T °*D3%2°%¢ I ¢ °24St° 1 6 *Dust®o 1 € °*DASH” [ Z °)3asy 1 6 °D382°0 1 T *33S€°0
I 1 °D489°C 1 & "23SI1*0 1 Z *23SB°0 I ¢ °*D4SE€°C I 1 “23SI1°0 I € "23SE*N 1 £ °23S8°C I | "Q4Sp°0
Y e s e i Gl i S detitbeiated b bbb DL DL L S R L L e e G L T L L e L O L P T
1 L 1 1 I 1 1 IS 90° 0
1 1 1 1 1 1 1 I v £1°
1 1 1 I 1 IO 4 e n T € HE" D
1 €0°T T ¢ 06°¢ 1 § 0z*0 1 ¢ or*n 1 ¢ 0rto 1 ¢ 60 T ¢ 61°0
1 98" 1 1 ¢ 1€°0 1 ¢ L1011 vm 1t [ 2 p6"1 1 1 £9°¢
b mmeselecescana 1 ——e (- e e e e e AL L EL Y
1 1 1 1 I 1 Ls m»uubnlo
1 1 1 1 1 1 1 I v $,9800°
1 1 1 1 I [ 1 P S.9600°u | ¢ w.Jq:c.:
I & SLORNCG T T $,9880°0 1 ¥ S,9600%0 1 G §,9900°0 1 ¢ $,9600°0 T 2 S,9L00°0 1 & §,9L00° T Z §,9900°0
I 1 S,9900°0 1 § ,9900°0 1 ¢z S. uo::.A I 2 $,D800°0 I | S,.9600%0 1 € S,9900°0 1 € §,9L00°0 [ 1 §,9L00°0
|====ee-ccmcc[scacocrccccs|cancsncarann) - e i LTS
I 1 I 1 1 1 s
1 T 1 1 1 I I v
1 1 1 1 [ I 1 HdsZ°Z 1 € pdar®
I ¥ HdwZ®Z T U HAdab®l T ¥ HAWE"Z T 6 HA99°l I £ HdwW8'0 T Z HdWS°T 1 HdwS®l T 2 Hdwt®l
I T HdwC®L 1 S HdaAb®1 I 2 Hdw9"1 1 2 HdWB'l I | HdweZ"T I £ HdWd®0 1 Hdu6* I _ Hdwi*1
|t e e e e LR DL PR &t L LD ELE LT L L S e e = SN S ST
1 1 1 1 ! 1 1 I & HAW:®}
1 T I i I T 1 I & Hdag®1
1 1 1 1 I I It Mdwe 2 T € HdHD®1
I ¥ HdW0°Z 1 1 Hdvée®l T ¥ Ade®C 1 & HdwE®l T € Hde0"T 1 2 HAWL®T 1 § Hdwg® I 2 Hdwt"I
I b Hdw6®0 1 & HAWZ®l 1 ¢ KHdyS°T 1 2 HAAL®*Z T 1 HAu0*l I € HAAZ®1 1 € HAWLIE®T T | HdWi®l
) Sttt Kbt bb b St il Bt bbbt LA S L DL B D D L LS R e L e L D
I 1 1 1 1 I 1 1 s SE° L
1 I 1 L 1 I 1 I+ $0° L
1 I 1 1 T 1 It $n°y 1 f %E°9
19v $C°L It 2S°6 1 v %06 16 %6°t 1 ¢ LYRR 4 $9°L 1S $/°L 1 ¢ 50°¢L
11 $2°9 IS %89 b 4 $v°L 4 32°L [ $1°L 1 ¢ 29°y Tt %9°L T 1 50°¢
I e e e e L it Lt bttt Tl

JIIWNN LIS ANV NOILVIAHA QIVANVISxZ AVA-TTV OIHO °<$-D 9714Vl

1 NUILIANDD
1 NIIS

-|em————
I
1
I Anid
1 (AMVYZYH
T
B e T et et T
1
I 0Ilvd
I MOILONA3Y
1 XymMavan
1
'Hl'l'.l"l"'l-
1
1
1 MOolLvddn403q
) Swd
I
1=

-

ONISSOUY HV4N
UdddS N¥aw

g bt B ket g by o

NOTJIJ0A7H
J4dds

et eraas |scsntatcsan= .

T
1
1 Lydw3Aon
I QavaH
1

El e e N i

88



Hdwé Ve I

smesssss[sssa=cmaca==a=

Hdv 0°6GE T €  hdal®Lb T ¢ wHdwl® Ll

B e

I
HAWOEE 1 S HAWwE®9g 1 Z Hdw0°BZ 1T 2 HdWZ 62

e e L

bowdWZLZ 1 £t Hdwbrl
3 I

P e T P

|
1
1
1
1
1
I
1
1
1
I
|
I
1
I
I
[

1 L I 9 1 S 1 12 | f 1 ¢ 1 [ ) 0 1 NUTLTAROD
1 T 1 1 1 1 I 1 1 NDIS
) e el B D e e e et - l=mmeeececcea]=enca L L C T P P
1 I 1 1 l 1 I I 6§ *D388°Sy 1

1 I L 1 | 1 1 1% "5°9SL°L T

I T 1 1 1 [ I v *0450°¢ I £ "puASn"6 1 AINIL
I v "D24S6°L 1 1 *J3S€%9 I v "2HSL SL 1 S *03ST*L 1 € °24S¢°8 T Z *JHSLL T 4 "53SL°L 1 2 "Ju86°L 1 AYYZYH
[ 1 °D3SE®9 [ G °D3S6"9 I ¢ "24$S°L T Z °23S9°L 1 1 "J9S9®9 1 € "JASL 04 1 & *J4S€°6 I §F *D4s7°9 |
et il e e ol ) T et L
T 1 1 I 1 1 1 I s 91°0 1

T T 1 1 i 1 1 TE TETCT ariva
I T 1 1 1 1 1 1Tt I % SI°0 I NOTLONUTY
1 v IT°¢ 11 QT 1 b ngtn 15 a0y 1 § vE'D I T nuto 1 g €10 1 2 ap®o I XYMIVIH
It 910 T & v0'u 1 7 [ S B4 00"¢ 1 | Lo 1 € Li*e 1 g 12 1 Zi%u 1
[==e=scemccas)= ) i e i Bt e G et L L D e D L e e S R LT e e L P e C L L P PP
I I I 1 | 1 1 I S S,96890°0 1

1 T 1 1 1 1 I ¢ 8,010 T

I 1 1 T 1 T ¥ SL,9169%0 1 € §,96Z1°0 1 w~yllVdd13d3da
I b S.0860°0 T | $,9980°0 I ¥ $,9€60°0 | G $,9900°0 £ SL,OvEL®0 1 Z $,9960°0 I & £,9L90°0 1T 7 S,9€41°G 1 T SWH
T L S,9960%0 T 6 §,9290°0 1 ¢ §,9060°0 | Z S,9€60°0 L S,00900%0 1 € S§,9911°0 1 £ $,9021°0 1 1 8,9860°0 1
[=s=+=s-ccc==]== - s=]e=escmcecccclonaa - b e L L B R L L B e R Bl et CEE L L L PR b
1 1 1 1 1 1 I & HAWR"9g |

I 1 1 I 1 I T % wadnwit™ez 1

1 1 I 1 1 1 v HdWe“ 0f 1 € HdAwZ®81 I HNISSUAD HYHN
T HAWZ®f€ 1 ¥ Hdw9° g2 T 6 Hdwlag 1 Z HAvwe"88 1 & Hdup“6f 1 ¢ HAwE®"LZ 1 J47d8 NV3w
I

1= e

1 T I ! 1 1 Hd Wb €1 |

I T I 1 1 i HdAA N2 1

1 1 1 1 T 1 v HA HAWE"DE | HNILINUAA
I ¢ HdWl®6T 1 [ HdWe®lT L ¢ haal®T2 T & Hdwb*2Z\ € Hdwe'6Z 1 T wdv0*0Z 1 §& Hdi yadds
I T HAwZ®0T I S HAW9"'IT I Z wdis 6l 1 7 Hdas*ue I Hded®"6 1 £ Hdwl®6¢ T f  udatc’ HdWl®f L

e it bt bbb S D e DD Rl S et L EL L EEE TP E T bl b EL T DL L

JHIWAN JIIS aNV NVIW LHDIN-TIV OIHO “¥-D HTIVL

89



1 L 1 9 I S 1 v 1 £ 1 [4 1 [ I ] FULLTIANGD

L 1 1 I 1 I I I K18
e b B e bbb bt bl bl b e e L LD L L S E L e L L S TS EE R L SO L AT O
I 1 I 1 I I 1 I s ug

1 T 1 1 I 1 1 Iv 0s

I I I 1 I I I v 6% 1t 9L Anld
I neg I 4] 1% a6t | 9L 1 ¢ Z8 Iz 68 1 8 SE 12 +9 UdYZYH
It oL 1 8 Livl Lz t9 1.& vt 11 9s 1 ¢t 1e1 It ve Tt ot

[eeassrrennne [ sddmetaswnts [MueesiEsssey | afarcenseren [satcsnnetrcs | asrescencans [carsarcetsaa [ sentanacas farassecanasmen
I 1 1 1 [ I 1 168 zi 1

1 I 1 1 1 I 1 I¢v 0 1 Orlyd
1 I 1 I 1 1 % 9 I € 4 1 MOTLINNA N
[ 2 0 T 1 01 [ 7 ¢ T 3 1€ 81 I 7 z I s S I7 L 1 Avmavap
11 S 165 6 J 4 t I & 11 S I € 8l } i 14 I 1 L 1

) bbb b oL L Ly e L S e A o L e ) S et LB D LD EED) talde b DL Ll B Rt o il £ T LT o
1 1 1 I 1 1 1 ) ne 1

1 1 1 I 1 I 1 1 ¢ ne I

1 1 1 1 1 I 1 ¢ 65 I ¢ ut 1 NOTLVH3IT440
1 ¢ ne 11 It 6b I I I 1 ¢ 113 T2 by 1 S
11 oL I s 1t | X:] 1 I l 1 € vE T 1 ot 1

1= E==elj=== = -=1 T A -=-1 -I-= T

1 1 1 1 I T 1 18 I

I I 1 1 T | 1 1 b 1

1 1 1 1 L I 1 1 ¢ 9L T 91ISS0HD HY3IN
1 ¢ 414 T 1 (4 1 ¥ 6t 1 i I 1 1 2 ?9 1 043dS uv¥ak
g [ aL IS5 (T | 1 c vy ] I T 1 T 1 I

1 [eresasienans] 1 [ 1 === =he= 1

I I 1 T I 1 1 [ I

I 1 1 T [ I I T ¢ 1

1 1 1 I I 1 ¢ 6§ 1 ¢ aL 1 NOLLONUAY
1 ! I 1 1 (A4 ) 1S 13 r e (2] 1 EEEES
1 1 1z 1 1 1t [ET I E 11 1

1 ; l== 1 I |essscasrecan|~vacaa [== 1 -

YHEWAN HIIS ANV dZIS HTdWVS IHDIN-TTV OIHO °S-D dT4dVL

90



1 L 1 q 1 S 1 7 1 i 1 4 1 I 1 0] I NOTLIUNOD
1 I 1 1 1 1 1 1 1 NDIS
| e B i B R D A Db bd s Dl e D L E L Bl bl DD bt by
1 1 1 1 1 1 I 1S *J4Se"11 I

1 T I 1 I I 1 I & °DdSy*n I

1 1 1 I 1 1 I P °Jd56°0 T € °Duss°v I AWTL
I ¥ *DJ4ST®L [ 1 "D238%°0 1 & °*24S8°€l 1 & ®JWSZ®0 1 £ *J489°0 T Z ®J3St®t¢ 1 6§ *D3SE"0U T T °*Jus€o 1 QdYZYH
I T *D3SE°0 I § °D3SZ°0 I Z “23S€°0 I € °*DASH0 1 | *DASG0 I £ "O2HS8°f Y £ *Jasv V1 [ "dJuszc0 1

[=oem-mesceccs [ ercsarescses [cennssnanans | dntcmentents [fecet et nmy | S e S [ oo ] R ] e - o
1 I 1 1 I 1 1 1 s §1°0 1

1 1 I I I 1 I v 2z I 0Tdvd
1 1 1 1 [ 1 I 96°G6 | € PEt0 1 NOT LU Y
T b 46°4 I 1 LEE I ® YNV Y LO0°0 T € a0 1 2 DO*0 1§ 9uty I 2 1€°0 1 AYMaYIH
I1 vi°0 I & 90°0 I Z 620 I ¢ [TV N S | S€°0 I ¢ gl*u I € vt 11 9f*n 1

e it et B e L L L L C e B DL D Sl DL Ll g Sl et bl Dl bt Ll bl bl et
I 1 1 1 1 I 1 1 6 S,0600"0 1

1 1 1 1 1 1 I 1 ¢ S,9LL0%0 I

I I 1 1 { 1 I b S,9ZTu°n I € S,9800%0 T xOILvdaT4d

I b S,0220%0 1 1 S,9600°0 T ¢ S,9€T10°%0 | 6 §,9600°0 1 € $,9L00°0 T ¢ $,5T10°0 1 & S,9€10°0 1 € S,94b10°0 1T Swi
I T S,90T0°0 1 S S,9800°0 I 2 $,9T10°0 1 ¢ $,9LZ0°0 I T 8,980U0°0 1 € $,9L00°0 1 € 5,900 1 1 §,0600%0 1

=t sne [Eee st te [t st eceet | et stk [ St et s [See - —ee]ese= X0
1 1 1 1 T 1 I HdW7.%2Z 1

1 1 1 1 I 1 1 1 HAWY®E 1

I T 1 ! 1 1 1 ¢ Hdwe"Z I HAWE®T I ONISSUHD d¥AN
I v Hdwf®F T 1 HdWS*T I ¥ Hdwl®® 1 6 HAWE€'Z T € HAILE"T I Z HdWC*€ T & MdWée"Z 1 pdns*z I 134dS NV dw
1 1 HdWl®Z 1 6 Hde0®2Z T Z +dw9°Z 1 7 HAwu'L 11 HdeZ®Z 1 € HAWO®1 1 € Hdwl'CT T 1 Hdwt*l I
s L ol e ol G Bkl D et e B
I | 1 | 1 1 I 1 § Hdwu®zZ I

I 1 1 I I 1 1 I b RHAwG"€ T

1 [ 1 1 1 1 1 1 £ Hdwy®T ] NULLONARY
I t Hdat"t [ T HJu0O®Z T v wdet®f 1§ Hdw®°T I I 2 Hdwl®Z 1 I 7 Hdat®¢ 1 34ds
I 1 HdwR*l 1 § HdWL®l 1 T HdwS*Z [ 2 Hdwe®S T I € Hdw®®T I T L Hdwl®*l I

| eememmcnccn. | cnma- 1 | emmmmemmm————] I e L L B it

JdIWAN HLIS ANV NOILVIAZQ TUYVANVIS xZ LHOIN-TTV OIHO

“9-D 914Vl

91



i I 9 I ¢ 1 v 1 ] I 4 [ T T [ T NOTLIONGD

I I I 1 i 1 1 I N9IS
(RO (PSRN PRI FUNISUIPREY PSP SRESE, CINEIEREEYR S SRR EGREEEtTy CELE T T ey
! { I 1 1 | I | . 1 L1y
.oum&.sum.oumn.«_-uumm.al_-uuuv.ﬂm.uwmn.&ruaduwd.OJuaUUHOHUMaﬂuvum&« ox«mﬂm

- lll1H|l|l||||II—U|'|||| L TR ll~ll|lltnlllu|lll|l||l|nl|l||llltl—ilthlllllullllltllllltll

1 1 I I 1 T r T~ 7 olivy

1 i 1 1 { S S 1 NO1.3n03y

86" Te “ 89"0= “ 65'T I " Tt'a= ] 281 %. “ 60 2= “ 68'p= I amds T AVHOVIH

T e L e e Jllllllllt~Illllhll|l~Il0llllrll mmmm- = Illllllkri—llll.lllblnlllllllllllllw
1 I 1 1 1 T { T NOTIVy3S333g

1 519Te@°e"] §:9672'0 | S:0a%a'as=] 5.,94@82°2 1 §i9¢p@'0 | S,9820°¢ 1 §.,0400°0 1 S.9080'0 | S

lrﬂﬂﬂﬂlﬂﬁdﬂht”brlrhﬂlnOlflll-llmﬂﬂﬂlhllllllﬂldl&llIIIHAIILM'IIIrl 'l'l!llllﬂﬂﬂlllﬂllIPIHLIIJIIIII'ITW1
I t i I I 1 I ! I ONISSQyY uviN
I HdWg*@2= I HdWE'D ] HdW8'2 [ Hewé'T 1 HaWz'e “ WdWB'D- 1 HdWE'@= 1| HdwlB'8 T TUITdS NV
Hlitl|ll||JHIllDllllllnrlllllllllnllll!llrll—lllrllirli lllllll.ll—lllrllltllmmllrllllll_llllltlltlflﬂl

1 1 1 b T 1 I I NO115Ma3y
HaWB'@ 1 MdWG'® 1 HdWT'Z= 1 Wdwp'T 1 Haw9'p 1 HdWGE'S 1 HeWP'S 1 Hdud'd I g31ds

IlunIlltlllrllnhllhlLlthHllhrlllulLAhWhl|t|FrhﬂltvﬂNHhuﬂlﬂv llllllllﬂFfIlMlLflhﬂrlliltllllilii
[ 1 I ! 1 1 I ! LINIHIAQH
¥p°p2 I wxe'st I x2'6 1 xp'ez 1 xo'eT I x5'6% I KT’ 1 %'t 1 ovan

llt—l!llllllllu.ltlllllllnllllhl!lll—'Iltllllll—Illllll!llHIlllllllllullllllllllulll!lllllllll!

"t 00 0t Bt | =t O-a Pt Pt B B

HIVWILSH ILDHd49 NVHW TAILVIHY VAONV AVQ-TTV OIHO ".-D T4Vl

92



L 1 9 1 5 1 y 1 Iy I 2 1 1 I )
1 i I 1 I I |
e R T L b s T s C e S AR S S L L L e bt
1 I 1 1 1 1 1
*038L4'e “ ‘03si'e ] '035i'e m *93si'@ 1 '03Sec. 1 CU3SL'@ 1 *93Sitw 1 todnd'@
e e ke e R el e B B B e
I I ¢ 1 1 I I
1 1 1 I 1 1 1
£2°T 1 L2°T 1 g2t 1 'T I £@'T 1 27 i 2% 1 £e'T

I

1

1

i

I

I

T

i

I

I et (bt bt CE DD LD L LS L L L R E T e i bt b b bt b
I 1 1 1 1 1 I 1
% Si92%R°'2 1 S.90TP°0 ! S.9232°0w I 5.98710'¢ I S.93%¢°w | s,008Tg e | S.9.%."0
1

1

1

i

1

1

1

i

1

I
0 R G o b e O il Sttt R T T PR R TP E PN
1

1 I 1 I 1 I
HdWb®T 1 HdWP'T 1 HdWp'3 T Hdwp'T [ Hawp'T 1 Hant'T 1 HaWp'T T dib'T
Bt G B B G L ) e e et
1 I 1 1 1 I 1
HANL'T 1 HAWL'T 1 WAWZ'T 1 Hdwl'T 1 HAwe'l 1 HAWl'T 1 HaWE'T [ mdal'l

g e e B Gt R e G IR

I
1
I
l
I
I
1
i
e e
4
I
I
I
I
1

Ilthlllh!P
I 1 I I I 1 1 [
%68 1 x6"8 I %6'8 1 X6'3 I %6'8 1 %6y 1 %6°Y I %oty 1

T B el e B B e Gt LR e

NOILVIAZQ QIVANVIS VAONY AVA-TIY OIHO °8-0 HTLVL

LotLle.co

NUls

312

UuYEVER

Lluv¥e

- B4 5 e T
AY<0¢3m
14¥y373030
SWE
ONISSoun yvdn
Q2348 N¥ Iy
LTl 4
rmuuv

Liv3 300

G13n

93



L 1 9 1 s 1 v t g 1 2 i T 1 ) t nO111an0s

1 1 I 1 1 I I i N9Ts
ll’llllltlmIlllllllllwtlllllllllnIlllllllllhllllllllll“llllllllllh!llllll'llnlllllllll'Hllllllllllllll
T 1 1 1 ! 1 T 1 IRTL

'03S6'T~ | '0386°2- | '03S9'2 | *0388'T~ | '03S9'T~ | '03SP'@ I ‘03Sv'Z~ [ '3350'0 | QEYZVH

I....ll..lrll.bhu,lllmllllllﬁ&llllllillHlll.-_l.lllll_l|l_l...lll..:lHll...llllUllH.ll!.llh.lﬂlliﬂ.lullll.luhlln.Hlltllllllllliﬂ

1 1 I 1 1 1 1 i 0livy

1 I I 1 1 I T 1 NOTIOROTY

eE'T 1 g9°'%y 1 g1'g= 1| ev'a 1 zhipg=s | Tite- 61'g I ge'e I AYMQY 3N
.lllll.lllll.mlll mllllllH..nli!llllllHr-illi!llllrﬁIllli0Illl.ﬂullII.hIIIfluH.llllllllllﬂlIllElll!llHllIlllllllll...l
1 I I I 1 1 1 I NoIdV¥3T393g

I §)928@'6=1 S.,9708%2~-1 S.9008°'¢@~1 §5,96@2'2=] S:96@@'@~1 §.99B6 'v~1 S,9v0P"P=T Si9¢dud"@ 1 SHY

i B B e B B e e e

I 1 1 I I 1 I T T INTSSDES §VIN
HdWg'T= 1 HdWE'T« | MdWG'@~ | HdwZ'@s | HaWz'v [ HdWE'@ 1 MeWI'BT [ Hdwe'e | 03348 NV3W

- .lll..llllilﬁﬂumuurlrl.l.lﬂhln.lill.ﬂhhur.llnllll..-l,ﬂimln.lillll ERY SRS - .illlllrlllluurlhllll;.li,l!.ﬁ.lll...rlllll.lllﬂ
I | NOT4ONU3n

i

T

I I [ 1 I I
1

I

Bt n Bt et et e Bt By

1
HaWg*p~ 1 HdWZ'@ | HdWi'@g= 1 hdws'e= | Hawz't= I Hdrb'T= [ HdW6 B= 1 Hdw@'B 1 0336s

III!IIII!IHIIIIIIIIIIHIllIIIIIIIHllilIIIIIIHllllllllll“l!llllllllnlllllll’lln!lllllilllH‘llll-lllllill

JLVWNILSE 103449 NVIW FJAILVTIIY VAONV IHOIN-TTV OIHO “6-2 474Vl

94



L I 9 I g 1 1 I £ I e 1 T | # I nOTLiEG00
1 I I I 1 i 1 1 NOL1S

e e e B B slememmmeee femma e e

. 1 1 1 1 1 I I l 3ull
*03S9'2 1 '03§9°2 [ '0389'2Z 1 *23s9°2 1 ‘03S9t¢ | t03s9'2 1 '9is9te [ '93s9°2 | Qev#vr
et G e e T Lo e e mmmmmmomm e
_ I 1 I ) 1 1 I 1 Cluve

1 1 1 1 1 1 I I ROTLONG 3

B R = syt STISSET

l I I 1 I i I 1 MOI4Ve373230
I Si9b02°0 1 S.9000°'Q 1 S.9v28°'0 1 S.:9v023'2 1 Siavad'd I S.998¢'y [ S.9vCed 1 S 92N I SAa

I Lt e et

———=1 III!IIIIII~IIllllllllmlllllllIIIHIlillllLllH ——mmmr e ==

.......-o-.-..-.-...-..-..—..—.

e St L e e

I I I 1 I 1 1 1 I unl1SS0u0 yvin
I HdWé6°p 1 HdW8'@ 1 HaWb'@ 1 Hdab'@ 1 HJAWE': 1 ridad*d 1 Hdwé'g | ds'd 1 G33ds Nvds

et EES DO LR Ly (et et B T =l =mmmm e [ Jeemmimm e

i 1 I I 1 [ I I 1 ANGIAZAL 3
I HEHE'T I -HdWE'T I HAWES*T ! HAWA®'T |  HaWwg'l I rega®'T | HdWe*'T | dse*F 1 L3348

e B B et e e i B [==mmmmmmmmmmoa

NOILVIAZA QYVUNVLIS VAONV IHDIN-TIY OIHO ~0T1-D HT4Vl

es'T 1 @s'FT I es'Y I @g*t I @s't I @&t 1 we'y 1 @s'F I AYP0Y3H



1 £ [ [ I g 1 [ I l 1 T 1 v 1 v I NOILIONOD
I I 1 1 1 I 1 I I NSIS
I et e (e B i TS BT C e et B S e St bttt Lt L ettt EELELET LD LR LT T D
9 *2381°¢ 1 % "23ST'2 1 v *D238@'c 1 v *03s@P°L 1 p *03S2°L 1 v *93S2°L [ b *03ST'L 1 b *Ul3sessael
I € "23st*¢ I £ *938T"¢ 1 € 'D386'9 1 ¢ *038T°L I g *03S2°¢ I ¢ *03Sg°¢ 1 £ *0382*¢ 1 § *Diyemscel ELIY
12 '0382°¢ 1 2 °03ST°. 1 € °"03S6°'9 1 2 °*J3Sesssel 2 "03ST'. [ 2 *J3ST°C 1 € *DJiSeawse] 2 °235T°¢ I QUYZVH
“ T '0380°¢ w T "038p°¢ 1 % 'D03s8'¢ 1 7 03s@'L 1 % *D23S9°9 1 T 'D3STTs I Y *03sT'L 1 T *03sT's |
e o e e E e B o R e L e
Iy P01 » 2E'w 1 ¥ eg‘0 1 v €0 1 » ge'a 1 ¢ 9v*0 1w 22'9 1 ¢ essogl Cllvy
I g 2L'T 1 ¢ 16'g 1 ¢ gg'e 1 ¢ pe'e 1 ¢ v2'9 1 ¢ 2g*z 1 ¢ gv*2 1 ¢ asecs] NOTlona3y
I 2 v 12 ero 1l ¢ eg*e 1 2 sssvse] 2z 6£'D 1 2 (8¢ 1 2 cenas] 2 [T AR AYMQY3H
11 gLre !l T PE°y 1 3 Sy 11 t2'e 1% 6L'D 1 T gp'2 1 3 99°0 1 T £9°'c I
R e o L e e Tl e i e B bl | et
I # S.9058°@ [ ¢ Si0692°3 1 # S 9Lv2°02 1 » S 986°0 1 v 5,9868°2 I » $.9660°8 | v $,9292°2 1 v Si9evcensl
I £ 5:9260°0 1 € S19¢60°¢ I £ Si98pv0°B I € S.9£86'¢ | § 5.9460°0 1 € S.9460°3 1 £ S.9¢98°9 1 € S.Oeesesra]l NUILIVy3T303g
1 2 5.:9960°@ 1 2 S4906¥°0Y 1 2 S,98p2°0 [ 2 Si9esasee] 2 3,9860°0 | 2 $.:9290°¢ | 2 S.Jocesss] 2 S,919:°0 | SHy
% T Si9050@'8 “ T Si194b0°y M T S.9L02°Q w T Si9vGu'0 I T 5.9668°'0 1 T S.9796'vw | T S.9¢90°0 [ T Si9¢9u'w I
..... et CEE T T PR S o Bl B et B e T
I ¥ HdWg'er 1 ¢ HEWL'TP I ¥ HIWT'TH | ¢ HAWL'SE | » HAW9'6E 1 v HdW9'OY | v HAWTI'LE [ ¢ Hdusoesesl
1§ HeW2'2h 1 £ MdAAE'SP I £ HIWZ'Bp 1 € HAW9'LE 1 § HdWp'ab I § HAWE 2P | £ HIWE'LE 1 § Hdiesssal INISSOND YyaN
I 2 HdWg'ap 1 2 HdNT'Er 1 2 HAW9'8E | 2 HdWeeess] 2 HAWB'6f 1 2 HdWwp L | 2 HdaWweoewse] 2 Hdw9 08 I Q3348 Ny3wW
“ T HdWG'TP “ T HdrG'2d “ T HdWh'6F “ T HAWP*TH I T HdW9'wf 1 T HdW9'8L I T HAW/'SE 1 T Hdwg"8% I
e o B e Dt B e P —mmmee [ m——— e B
I 9 HAWI'L 1 9 FdRB'L 1 D HAWB'S 1 ¥ HAWP B | p HdWZ'6 I b HAW9'8 1 v HAWB'2T I b FHdnsessel
I 8 HdWe'¢ 1 8 HdWp'9 I £ HAWB'L [ € MHAWG'S | § HdWL'®s I £ HAWZ'8 | £ HAWE'TT [ £ tHdneessel NOTLonu3s
I 2 HdWE'L 1 2 MdRL'9 1 2 HdWE*'L | 2 HdWesssel 2 HdWZ'6 [ 2 HAWE'BT | 2 HdWeewes] 2 Hduz'0T I 03348
I 3 HeWi*e “ T Hdn8'6 I T HdWp*L 1 T MAWS'L | T HdWZ2'w | T HAWE'@F | T HAW9'TT I T HdwE'OT 1
et B B e e e o L L ) Bt e L B
Ty X'ty I ¥ Xv'g2 1 ¢ %0°6T I ¢ XT°T€ 1 p %6°28 [ ¥ XG'TE€ 1 v  #%6°48 1 p Xeswecel
I8 xXp'22 1§ %s°62 1§ %®'p2 1 & %0'28 1 ¢ Xp"Zf T & %7'62 1§ %9°'9f [ £ Xewwsssl LIN3HIAOW
I 2 XT'€e 12 %X9'6T [ 2 %L°T8 1 2 Xeeeseol 2 %T'62 1 2 Xb'T8 1 2 sssewss] 2  ¥p'sS | Qvan
T %4'¢se 1T X%X9°6T 1T %6°9T I T %2'v2 1% %9°L 1 T %22 17T %2°9% 1 T  %Xp'2e 1
R et e e D T e g G b L e [=emerar e main
(YIHLVIM avd SI z MHIM
- YHHIVIM 009 WY v ANV ‘€T M9dM) YHIWAN MTIM ANV NVAW AVA-L1SIM-TIV INIVW °TI-D H7149Vl

96



I € T 4 I 9 I S I L I 1 1 1 4 I 0 I NOILIANQD
I 1 I I I I I I I NDIS
et Eb bl bbb C b Lt b e st GULO LI EE LS SILLLL LI IS CITE LT LEI LS SEELEL L P T PE e e P et A
v aby I v 1537 I¢ 96€ J O 60% I® 1:13 I o1y 1¢v vy I¢v (22T T 2T 3]

1t zZ6l I € [4:14 I¢€ 972 I¢ S9¢ It 9ve I € 1Lt I¢€ [4:14 I¢ LIZ T2 T B AWIL
12 vel 12 9z 12 [X44 I? rennnen]l T Lz 12 9Z2 12 anntunel Z 891 1 advZyH
I1 g6t I1 6LY I1 oLt I1 692 I1 [ 3 ¥4 IT [ A 11 6ve I vLs I
[eecncccnsnas]seassssnsnrn]ccancnscuccce[raasavaanacn ] sscannassnan]ncacccnerascrcancacontras [ "csrenrcccan]cacavacosacTns
Iy 6LT I%v |44 | O 1 424 I9v z9l IV 66 I v S8 1V 08 14t “tnnese] OIlvd
I € 1 24 1¢€ oL 1€ Lv1 It £E67 I € 144 1¢ 1€ 1¢ [44 I ¢ ddngana] NOIZLINa3ad
Iz 9 Iz Z6 12 SET ) 4 2etninn]l 2 1 24 Iz 0s 1z aentann] Z [44 1 XYMa¥aH
I1 I1 I1 96 11 6% 11 LS 11 |34 i1 134 I1 6L I

I== =-1= =-I~ emescajmesccacscannasncacsancaas[msacascncena[enccaren T acn [ cers s Ccannr[ancatatsacetes
I 1 ) S 4 96¢€ Iy 60V Iy '1:1% I [ $4 Iv |32 4 I¢ [T YIS

I € I I ¢ 9zZ¢ I € S9¢ It 9%z It TLY I ¢ 292 I ¢ ansnnanl NOILVHITIOAA
Iz I I1¢ Lee I3 LXTYTY TS grd Lz 4 92z I2 ranrtenal 2 891 I Swy
It I It oLt I1 692 I €12 I1 €vi I1 6v2 Il bvLs I

== (=)= = [ I== L0 Ll D) ICORC LD Ch (LT CL Ll C0) (O SO (L

I¢ 19 I¢? 96¢ I? 60% Iy SHE S oTd I¢ 1824 IV *hpnennl

It It I¢€ 9Z2Z I¢€ S9E Ie 9% 2Z I€ Lt I¢€ Z92 1€ #apanan]l ONISSOHD AVEN
I e I2 Lze 12 suennen] Z Lze 12 9z ) 4 santeusl € 8971 1 a33dS NVIW
I It It OLTY I1 692 It €1z It £Evi It 6v2 11 tvLs I

I== me=a ajeea cosscsssca [ecsnsscscsscsen [casasssosvsvs[seassanscsensna VLI L LI L bl Il Sl L DL LA LLLELSCLL L Ll Il DLl il
I I? I? 96¢ Id 60% Iy S8E I old I?v [$ 24 a4 sernaan]l

IE¢E It I¢€ 9Z¢Z 1€ S9¢€ It 942 It T I¢€ [4:14 I € LY TYTY Y NOILONA3Y
I2 Ie 12 Lze 12 srnunnael 2 Lee 12 L 144 12 santennl Z 8971 1 g33ads
It It It oLt Il 649 It €12 11 €bl It 6% It vLS I

i = S = m[eecrcacvacscc]rcccasssssna] acrnaanconn[sesssarrnvsaaccncsns cas [Tescsstcsana s osceTacannas
Iy ¢ 17 96t Iv 60% IV S8¢E Iy oly I 1844 1¢ shennen]

1 € 1¢ 1t 922 1t S9¢ I € 9vZ It (YA I€ [4:74 It #enunnsl INAWIADW
1z 12 12 Lee 12 annnnnal 7 Lze 12 9z 12 wuntunn] T 891 1 avaH
171 11 It oLy It 692 I1 g1z 11 [X A4 I1 6ve I3 vLs I
O e e bl Skt bt L ettt G LR L L P e DI L D L e e e e e

(4gHLVAM avd SI 7 YHIM - YHIHIVIM
qo09 4V ¥ ANV ‘€°T JHaM) YIIWNN YIIM ANV 2ZIS dTdWVS AVA-L1SIM-TIV INIVW °“ZT1-D T4Vl

97



£ I 4 I § I 1 I L I T 1 4 1 v 1 NOTLIONOD

1
1 I I 1 I I I I I NOIS
e e B Bt e e B bbb d Ealeb bbb hdabebebel Sl bt bl bl b
I # "D038%'@ I b *'83ST'@® I & '23ST'2 ! ¢ °"03sT'@ | » *038T°¢ [ ¢ '23ST°Q@ 1 v "03ST"2 | b "J33sescael

I € '038t'® 1 ¢ '03sT'@ 1 £ °*23ST'¢ 1 € *03sF¥‘0 I g *038F‘s I ¢ '23sT'@ 1 &£ ‘D24ST'¢ 1 ¢ "Odseessel] 1L
12 "J38t'0 1 2 "J3ST°@ 1 2 "23ST'3 1 2 "D3seesse]l 2 "038T°;c 1 2 *038ST°¢ [ C °*J3Seswas] 2 "J35T°0 I QUVZVH
“ T '03ST°w [ T °Q3ST'e I T *03S2'v I YT '03sT'@ I % "23s2°s 1 ﬁ *03ST'M 1 % "03sT'¢ I T "33yl I
mmteeuapeesd]-cneruasemme ]S e e e | e e T w J=—— e T el G etk
Iy 12'a 1l ¢ £¥2 1 ¥ 98'2 1 ¥ gt*o 1y sT'2 1 v 92 1 ¥ g6'9 1 v ssnael Olivy
I e el g g 1 £ sT'2 1 ¢ 6v'd 1 ¢ $6'TT1 ¢ Tv'e I £ 66°¢ 1 ¢ [T YD NOTLONT3Y
12 s2'es 1 2 e I ¢ 6'0 1 2 L el 2 ¢T'n 1 2 pe'a 1 ¢ sonea] 2 £v°'9 1 AYMOVY3IH
13 »9'@ m T bI'e I T £2'eg 1 % 2T°¢ 1 3 el'd 11 ge'e 1 7 89'a 1 7 2e'p 1

| e i el s s i Bl ;---um-:l‘nn------_uu.n:n--r---_-a--oul--u|-_----r- et et L DL L L L LT S
I v Sn£20°8 1 ¥ Si95@6°0 I b S19808°8 1 & $,950¢°¢ I p S,9888°@ [ v S,95@8°2 [ b S.9v80°C [ b SiJvevesel

1 £ Siop20°'0 1 £ Si9€@0°2 1 € Si99p00'@ 1 £ S,98@0°2 1 € S.9%2@8°0 1 £ S$,9600°0 1 € S.9p¢B°2 | £ SiQesnsseal NGILlvy3T3230
12 m.uoas.s 1 2 Si9v00°2 1 2 S49000°'8 | 2 Si%aeesee] 2 5,9v20°2 1 2 S:9908°0 | C S,dsveeee] 2 m.unsa.s I SHy
I 3 S:i9920°8 1 T S19v00°y “ T s.io%@p’ @ I T S.9982°'vw | T 3,96u8°@ 1 T S 9600’2 | 1 S,9p0@8°'2 1 T S49800'¢ 1

[ e LR LS LRt bbbl febhte bttt B T e (e (et faledldalts ----H--------------
1 b HGWe'@ 1 » HAWB8'@ 1 b HJWE'd 1 b HAW6'@ 1 » HdW3'T [ b HdWe"@ | ¢ HdWé‘'w [ b Hdweessel

1 £ HW2'T 1 § MAAT T 1 € MJWB'T [ £ HdW6'@ I ¢ HdWE'T [ € HdWp T 1 £ HdWT'T [ § Hdweesssl INISSOHD HVIN
I 2 HdWp*T 1 2 HMInT'T 1 2 HdAWT'T [ 2 HdHeesesl 2 HdnE'l 1 2 HdW2'? [ & Hdweesee] 2 HdWe'T I 033ds NyawW
w T HdWI'S M T HdWZ'T ” T MdWT'T “ T HdW@'T “ T HdW2'T I T HJW9'T w T HdWI'T I T Hdal'0 I

e e e B B e T ] (et iy e
I ¥ HdW9*Z 1 & Mdn9'8 1 0 HAW9'@ [ b HAWL'® 1 p HAWL'd [ b HAWL'@ 1 v HAW9*Z I b Hdnisesssl

1 © HaWg'?T 1 € HMdWl'@ 1 £ HdW8'@ | £ HdWl'@ | £ HdW@'D 1 £ HdWB'T [ € HdWe'¢ [ £ Hdnwesosl NOI1Dn03y
1 2 HIH2'T 1 2 MdwB'@ 1 2 HdW6'2 [ Z Hdreeeeel 2 HgWI'T [ 2 HdWe @ 1 2 HdWeewsa]l 2 Hdwd'T | U334
I 3 HdWg'@ I T Hdré'@ 1 T HaW@'T 1 T HAWL'® [ T Hdwé'd [ T HAWT'T I T HdWe'Z 1 T Hdas'Q I

et L ] e Bt it i SR R ~ R

Iy x2't 1o %6'C I v %9°€ Iy x9'v I v X6'¢ 1 v X9'¢ i v %9'% 1l v Kessscal

I g xp'v I ¢ X2Z's 1 £ %i'¢ I £ %6 I g x2'9 1§ %9°'9 1 £ %2°9 I § Xessssol LNIWIAOW
I e x£'¢ 12 x2's I ¢ %29 1 2 Xessssel 2 %2'9 12 %2'9 I 2 %ooeess] 2 X4'C I avin
“ T X8'9 w T X6'§ “ T %L's I v %2's Iy %9'9 I ﬂ X8 L I T %g'9 I T %&'% l

e e EEE T L EE st ~mm————— B ) EE T B T e e CE T el L e L St [===ememcemnana

(49HIVAM 4vd SI Z MH9M - ¥HHIVIM d00D HdV
p ANV ST MIIM) YIGWAN MIIM ONY NOILVIAHQ QUVANVISxZ AVA-LSIM-TTV INIVW "¢T1-0 HT4VL

98



I t 1 [4 I 9 I 5 1 L I I I \4 I 0 I NOIIIANDD

I 1 I I I 1 1 I 1 NDIS
Jmec=mecmcrcn(ccnnsctnnncs [easnsnescses [meesarecases [eecetessTann [ arecancan c [ tanacanaTeaa [ cecradscann [snannaTanseman
T % *J3ASL'L T b "D4S¥*L T b "JASS'L T b *DJ3SS'L 1 % "JdSP L T ¥ *ORASP L T b *JESE L T b *DASenmun]

I F "DRST*L I F ®"DASE*L I € "DASS"L I £ *DASS®L 1 € "JASEL I € °DISEL I € °*D23ASE L 1 € "DdSuawns] ANTL
T Z ®D3S9°L 1 Z *O3SEL I Z *DaASP'L 1 € *DASwxs#sas] ¢ *D3SE L T T *DASE"L T Z °*DaASerwenl ¢ *D3ASE*L I QHV¥ZyH

T *03SB*L I T *D3aS%*L T 1 *23SS*L I 1 *DASH*L 1 1 *DASE'L 1 F *2aSTL 1 1 °*pase’r 1 b *HusetL I

== Teasls e G2l S, | stw[ecasssccancs [srsesssansse [ Sesnsnsnasts [ SntnasnaT e[ Tasnsatrsaten ] sesnsssnannen
9v°*0 1 ¥ g0 1 ¥ Zv'0 1 b SY*0 I ¥ pZ°0 I ¢ 69°0 I ¢ 6v 0o 1 ¢ FIYT TS 0IlvyY
16°0 I € SE‘0 I € 1€°0 1 € L¥°0 I € 5L°0 I E 09°0 1 € ¥2°0 1 € T L] NO1LDNQRY
Zv°o 1 ¢ Le*o0 1 2 og*0 I 2 nnun] 2 BE®*OD T T PETO T 2 shnen]l Z 1€°0 1 AYMavay
€€°0 I 1 0z*n I I $2°0 T 1 1€°0 T 1 9z°0 I 1 6L°0 1 | 9€°0 1 1 90 I B

cmem[aseccen=

R et S e S b bl Sl
$,9%90°0 [ ¥ $,9G650°0 I ¥ S,9660°0 1 b $,9L90°0 I & S,9ES0°0 1 & $,96¥0°0 | ¢+ S,99%0°0 I b S,O%snunanl
$,9060°0 T ¢ §,9250°0 I € S$,9090°0 [ € §,9.90°0 I € S,91S0°0 I € S,9vG0°0 I € $,9Lb0°0 T £ S,O%xsxwrl NNOILYHATHIIA
S,9%50°0 T Z S.,9¥S0°0 1 Z S,0vG0°0 1 Z S,onsxuesl ¢ S,9800°0 [ Z S,9b%0°0 I Z S,onnnuxn] Z S,9¢00°0 1 Swi
$,9650°0 1 [ $,96G60°0 T I S,9890°0 T T S,9€%0°0 1T 1 $,9060%0 I 1 §,9LV0°0 1 T §,99%0°0 1 T $,9840°0 1

P £ TN

- ] = ecmcccerrsn [rraeramtssma= [

)
I - NMmMT s NM < |

lll..-l-'l-l..—l...Illl.llllHll"ll.l..ll 1 ll|-'--||||lHIlIlIl-Il'llH'll'l'l-ll--H'lllllll..l.Hl

b HAWE'Zb T b HAWP®ZP I v HAWO'1b I b HAWE®SE T & HAWb®IP I b HdWb“1p I ¢ Hdw6 0V T 7 HdWwewsxwr]

€ HAWE'EY I € HAWL®ZY 1 € HAWL 6E I € HAWO®LE I € HAWETH I € HAWb®Zb T € HAWw€ 1p I € HdWassss] ONISSUAD HYIN
Z HAWZ®lY T 2 Hdwe®Zv I Z HAWDP'6E T Z Hdww#wsnl Z HdWb 2% 1 2 HAWL TV T T Hdww¥*#exl 2 HAWI®0Y T Q434S NY3W
1 HAW9'ZH T T HAwI®E€% 1 b} HAWZ'6E T 1 HAWl®Tt T 1 HAw6 0¥ I | HAWI®EY 1 T HAWS"6E€ I 1 HdWe'lb I

L T S e L e L L e e E LD L L L Pl Bl bl bl bl o il Sttt b St Suintaiadeint b Sttt
b HAWZ®'8 I b HAWI®L I b Hdw9'8 1 v HAwb 0l T ¥ HAWI®L T ¥ HAWR®9 I ¢ HAWE'9 I v HdWesxws]

€ hdWb®9 1 F HAWL®9 I € HAW8°8 1 € HAWL"OT T € HdwS®9 T € HAWS®9 T € HdWI'9 T € Hdarssasl NOLLDnayy
Z HAWB®L T Z HAW9'9 T Z Hdwl®8 T Z Hdww##m##l 2 HAWl®9 I € KHAWE®S I Z Hdww®suxl Z HdWZ'9 I a33ds
' HAWL®L 1 T HAWZ®L T T Hdwt®e I T HAWZ'L T T HAWL®9 T 1 HAWP'S I T Hdwi 9 I 1 HdW$®S I

L S e L L P E LR e e e et ELE DL L L e Ll Sl bttt bbbl bbd S b S il Sadednlebedebtatblnll Stk albdaiihabui Sbebedeinthsie
¥ £9°8 I ¢ 2p°21 I ¢ 02 1 ¢ %192 | ¥ G0z I ¢ %8°972 I ¥ GVl 1 ¢ Snunnne]

£ §6°sz I ¢ L300 S gp°vT 1 ¢ 30°08 1 ¢ $8°82 1 f $L°PC 1 € $p°6T 1 ¢ Shunnanl INTRAKOR
4 L 1300 3 T G4 ¢zl 12 sLv1 1 2 Trnnnnn] 2 s8¢t 1 ¢ 56°Ll T C Fantnun]l Z $6°LE I avaH
1 £9°L1 11 gf*0l 11 %6°91 11 %6°¢Z 11 %9°vz I 1 %$6°vT 11 $0°8Z 11 30°LZz 1

S CE L L ot et Sl e bbbl Sttt ernse[rescestneren {seassstsase"ae

. (d9HIVEIM aved SI 7 MTaMm
- dHHLIVHM (00D F¥V ¥ ANV “¢€°T NHIM) YHIWAN XTdM ANV NVIW AVA-ISVE-TTV INIVW °+I1-2 dT9VL

v

99



I € I 4 I 9 I S I L 1 I I 14 I 0 1 NOILIAND2
I I I I I I 1 1 1 zuHm
D e et S LD e e C =[=ee=esm-ccaeye- e D e
I® bLE 1% 8Z¢v b (323 1t 'A% 2 v T19¢ IV 1957 IV gZd I 2 whpnnnnl
I ¢ 0 I¢ oLz I IE€ 00€ I ¢ ¥9Z I¢€ 8Ll IE €82 I¢€ *RuRuae] WIL
1z SET 12 Lét 1 12 sununanl T 1] 24 Iz LsZ 12 runtnnnt 7 T61 1 qUYZyH
I1 661 I7 s61 1 11 162 I1 9¢Z I7 vt I1 9ve 1T 8i9g I
I== osjessssansnnan] == ces=]eo=a ce[mecccematsss [ eessarreras [eacacnTassatan
I? I ¥ 621 I IV 691 | O 4 142} I 10t IV 9L I9 LTI IRY B 0Ilvd
I¢ It 68 1 1€ 8e1l It LS It vZ 1€ 1 2] It [ITYTYY N NOILONA3Y
12 8¢€ Iz 14 1 17 renpunn]l T 13/ I Ly 12 nutnanl € (13 I A¥YMQV3H
7 (4'3 I1 80T I I7 LL I1 19 T7 ] I 1T 85 I°7 76 1
e I s]ecaseceneascs]ecscacsnserane [caessnscaate(oscnacnetaca] raranrtsacan]assesstaemates
Iy biLE 1 8Z¥ v 1% otY I¢v T19¢€ 1% 1T% Iv 8Zv 19 nHunnnel
It 0 I¢ 0Lz I¢t I ¢ 00¢€ It »9Z 1€ BLT I ¢ €82 I¢ suxananl NOILVHATIOFU
12 SET 12 L67 12 1z sadnnnse] T 124 12 LST 12 snunnan] T Z61 I Swi
It 661 I1 S61 It I1 182 I71 9¢ It bLl 1 9% I1 8lag I
H.l.lll llH.ll&l'lllIllHllIll-ll"l H llll-ll.lllHIII'.I-I"'.IH||lll-llllllHlI-.IlllllllHl-IllllllIllHllllllll-llﬂll
I bLE IV BZY I £be I¢ ord Iy 19¢ Iy 1854 ) O :k4 4 I #etpgune]
IE¢€ 0 1€ oLe 1€t Lol 1€ 00€ 1¢ »92 I€ 8Ll I¢€ €82 I¢ wheananl DNISSOHD VVIN
I1e SEl 12 L6l Iz 961 12 wusnusal Z ove ) S LS 12 wnntpnn]l Z 261 I d33ds NVYaAW
I1 661 11 S61 11 8Lt 11 1914 11 9¢Z 171 VLT 11 124 I1 819 1
Hll-lllll'lllHllll--l.lIIlHl'l.lll.l'l H - ll'llllllHl--'ll-llll.H-".l."l‘.l.Hl-l-ll'-l'l-Hllll.'l lH- - W m -
TV VLE 1% 82% Iv (343 j g 4 otk I% 19¢€ 1'% IT% Id azy Ty [Irryrys
It 0 I t 0Lz IE€ L6t It 00t 1¢ »92 1€ 8Lt It €82 1 ¢ IZTIYITS ) NOILONA3Y
12 SET 12 Let I? 961 12 rnnsansl 2 ove 1z L2 T2 wrantnan] T Z61 1 q33ds
It 6671 11 S61 It 8LY It 1514 I1 9¢Z I1 vLt I7 9y I 8lg I
HlllllllllIlMMIIII!IIIIIIIH.lll-‘illll H -e IIIIlllllHlllllllllll.Hll -me llﬁllll l-HIIIIlI IHI
Iy YLE I1%® BZY I v EVE O oty ) O 2 19¢ 1% 1947 Iv 8z I¥ [T XYY YT N
TY L T¢e LT IE 187 I £ “008 -~ I € %92 1€ 8LT 1€ EBZ b ST T TY Y ¢ "INAWIRDR
12 SET e L61 17 9ST IZ rnupntnl Z VI X4 12 LSt j 4 wanvnun]l 2 Z61 I avaH
11 661 11 S61 11 BLT It 162 11 9€¢ It pLl 17 1 2/ 11 819 1
Jeemcccssscnss[scascanancass]ssccnncacsnn[arnascssnssa] e CLUCL) LU bt Gk bkl Lol Cud bl loind e ™ i e ™
(JEHLVIM avd SI 7 MddM - YHHIVHM
o0 YV ¥ ANV ‘€T MHIM) ¥HIWON YIIM ANV HZIS dTdWVS AVQ-1Sya-T11v INIVW °ST-0 dTdVL

100



I £ 1 4 I 9 1 g 1 L 1 T I 4 I & i NOTLIONGD
I 1 1 I 1 I l I 1 NIIS
[-=—vecmmemr e e e S stk [m e b Ll s X T Dt CL DS Lottt T L Bt bl e LR R i e Tttt dat it
16 *03Sp'@ ! » "93ST'@ I » '03ST'p ! v *03ST'@ [ p °*238T'¢ I b *03sT'® 1 #» 0357 I b ‘O3sesscsl
I ¢ *0387'@ 1 ¢ *93ST'@ 1 £ °'23SF'9 1 £ °*038%'®@ I ¢ *038T'¢ [ & "038T'e [ £ °"038T°¢ [ € ‘Jiseesas] IWIL
1z “O03ISE'B T 2°*93ST'@ 1 2 °*03ST'F 1 2 *J3Sesscel Z °D3IST'C I 2 *03ST'P I € *J3Sessss] g °035T°C | USYEVH
1 T '038g'@ 1| T °*33sT°0 w T *23ST*'e ! % '023sT'8 I 3 *03ST'w I T ‘03sT'@ 1 T '03sT'¢ I T '03s@'2 1
e et B St i €t bt e L el T e et
Iy gT'd I ¢ ve'g 1 v 612 1 ¢ 2e'e 1oy IT'8 I ¢ gv*2a 1 v v2'e 1 v wananl 0lLlvy
I g I ge*e 1 ¢ 2T ! ¢ 6T°¢ I ¢ (9'6 1 ¢ pg‘e 1 ¢ gt'g I ¢ spenel NOILong3y
12 '@ 1 2 Terg 12 pT'0 1 2 snsen] 2 gT1'a 1 2 @22 1 ¢ aanne] 2 T AN AYMOY3H
T st 11 gg°a 11T 52'0 I 7T 2i‘s 1 1 TtTte 1 T §e'g 1 1 T‘p 1% svte 1
e e e e e R et e e —samanm—. ] - o we e Hnme] e = e -~ it Rttt ot At
1 9 S:op20°8 1 & S:99@82°2 1 ¥ S,99228°@ 1 ¥ S«O%v02°C 1 ¥ 3.9v20°0 1 ¢ S.9€P0'% 1 ¢ S,J8p0°@ 1 ¥ S.Osnenzal
1 € S.9€08°@ I € Si99@0'u 1 £ S49622°0 I € $:96B0'@ 1 £ 3,9920°8 1 £ S,9980°¢ 1 £ S,9p0B°@ I £ Si9woesesl NOILVHIT3ID3Q
12 m.uhua.s 1 2 Si9v02°3 1 2 S49G08°2 1 2 Si9ensese] 2 w.uvas.a 1 2 $:/95p0°2 1 2 Si9csoume] 2 5,9p02°2 1 SHY
1 7 $:9620°8 1 T S.9¢08° s 1 7 Si90%72°2 I T S49v02°2 1 T $,9v28°6¢ 1 T S 9v00°2 1 T S, Upw@°e 1 T §,92084%8 1
‘ﬁ““”lll”””"lllﬂlll’}“l.ll\l\l HIIIIIIIIIII!H. llIIIlIIIIHIIlIllIlIII.!Hlll!lllllll.llH IIIIII III'IIMil!l.llllll.llHllllfllllllllt—
I ¥ HdWse's 1 ¢ 1 1 ¢ Hdw8® 1 »p HdWp'? I ¢ Hdwg'@ 1 ¥ HdWe'¢ 1 v Hdnueseoel
I ¢ HgWt*s 1 ¢ I 1 § HAWB'T 1 § HdWZ2'T 1 § HdWp'T 1 £ HAWEB'T 1 § Hdmesssel ONISSOND MYIN
I 2 HdWp'? I 2 1 1 2 HdWeseseel 2 HdW2't [ 2 HdW@'T | 2 HdWeessse] 2 Hdng'T 1 033dS Ny3wW
1 3 HdWT'T I T 1 I T HAWT*T I T HdWe't 1 T HdWp'T | T HdWg'F I T Hdaz'® 1
| (S RS O Jemseanmraswis [[Gwmaisee B T E T it ddel! atnieiid ] S S e e S
1% HaRI*s 1 V¥ 1 T v HAWE*® | b HdWB'Z T % HEWZ'® 19 HIWS'z 1 ¥ FHanwsaeel
1 ¢ HdWwe'e 1 8 I I € MdW@'T | £ HdWe's 1 € HAWB'T [ & HdWB'Y [ & Hdawesssl NOTLONU3Y
1 2 HdWg'T I 2 1 1 2 HdWeswesl 2 HdW6'Z 1 2 HdWL'B | 2 HdWeesse] 2 Hdwé'0 1 Q3348
1 3 HdWT't 1% I I 7 HAWe'@ [ T HdW6's 1 T HdWé'® w I HdW6"d 1 T HdnG'@ “
R L Db bbbl (i e e wm e ] eaeanesenees]aemet e telr s s T - [ L e i otk il ded
I v %6'2 I ¥ %e'g I v %p'p I ¥ %£'t I v %2'd 1 ¢ %v°v I v %p'g I v %eesaagl
1 g x2's T g x9'v I £ %x3'9 1 ¢ %£'s I ¢ %9's 1 ¢ X5*9 1 ¢ #L'p 1 ¢ ~Xwevensl LKA AR
132 %x6'G 12 %' 12 %L°'G 12 Kesnane| 2 %6°G 12 %8'% 1 2 %oeswon] 2 %e°L I Qv 3w
1% %p's I v %' 13 %9'g 1T %v°g 1 %9°G 1 T %v's 1 T &¢'s I T %9'% 1
e L e Eeett e B e i e e i
(4AHIVIM avd SI Z MIIM - ¥YIHLVIM d005 9¥V ¥
GNY €€ T MH9M) JI9WNN M99IM ONV NOIILVIATIQ QIVANVIS¥Z AVA-LSVI-TIV ANIVW °“9T7-D dTdVL

101



L e e B R N e el el e R e el N R e E e Nl R N NN N e N
L] ]

€ T [ 4 1 9 I S I L 1 I I v I 0 1 NOILIANOD

1 1 I I 1 1 T I NOTS

B e R e e et o St Subadlbddtttobe® Sdabed ittt
% "D3ST L [ & °*J4ASI®L 1 b "23S6°9 T b °D3IS0°L I ¥ "JASEL [ ¥ "J3SE'L I b *Jase’L 1 b "DASsnmaxl

€ °DFS0°L T € °*DASI®L 1 € "D3S6°9 I € °"D3ISTL I € °D3SS"L I € "JISL L T € °JASE L I f *DASxswax] AWIL

2 "33ST"¢ [ 2 "3AST®L 1 2 "Q4ST*L T Z "DASH##s#xI Z "DOASE°L I Z *2aAST°L [ T "DASws#aal Z "D3St°L 1 JYVZYH
*3FSO°L T P "23S0°L 1 b *2AS0L T T *D486°9 I L *J@S8°9 1 | "du¥sz"L 1} "ddsT't 11 °JASN°L 1

sssssssssas(esscsssscens [sesnsnsasssssssssasssana[encasanasans [sansnssssstaransassaSas=] e ee]=mecsnace CO

00°0 I V¥ 00°0 T b 00°0 T ¢ 000 1 ¢ 000 I ¥ 000 1 ¥ 00°0 I ¢ wunn] pDILvd

3 no®n I ¢ 00°"0 I € 000 I € 000 I ¢ 00*0 1 ¢ w00 T £ o0 T € renanl nNOTLONA3Y

00°0 1 2 00°0 1 2 00°0 1 2 wnnunl Z 00°0 I Z 00°0 I 2 senanl 2 00°0 1 A¥YMavaH

"1 o0 1 1 0o*0 11 00"0 1 1 00°0 I 1 00°0 I 1 00*0 1 1 00°0 I T 000 1 :

L LT LN} IlllllllliilHll!lllllllll__llllllll

emtcan[tcncan=a LS LT E L LT

1

14

z

- 'H'

b S,9060°0 I % $,9260°0 1 ¥ $,5L%0°0 1 ¥ S,9L50"0 1 ¥ S,95%v90°%0 v $,9990"0 T ¥ S.,99L0°0 1 ¥ S,0%nnnus]
£

z

T

lH' I-l-lHl'
1

§,98¥0°0 T € S.9I160°0 T € ¥.D060°0 T € S,9590°0 I £ S,96L0°0 I € $,9%L0°0 T € S,5ZL0°0 T £ S,S5%#wswxsl NOILYAITAIAC

S,96G60°%0 1 Z S.9€60°0 [ Z S$,D6G0°0 1 Z S,Dsunnunsl Z $,50L0°0 1 Z $,9690°0 I 2 S,H#srsxn] T $,0660°0 I SwY

§,9160°0 1 1 $,9%¥0°0 T T S,9940°0 1T T $,96S0°0 T 1 $,9090°0 1 1 §,9690°0 I T §,95090°0 1 T §,0(90°0 I

lHl

|‘ll.l.l-l.l--H.. LT T l‘—'lllllll--l'lHI--'I-"Il-'H".-l-"l'llHl'l.lll'-l'l-\'.

LR LD EL T EALLEE LY

3E°1e T 1 %9°1Z I 1% $¥°¥1 I T $1°2Z 11 $0°LE T 1 $E°ET T 1T $0°0s I 1 sC°0¢ I

me[eecacs=a

% HAWS® TV T ¢ HAWb ib T v Hdwb®6€ T ¢ HAWZ'LE T b HAWL®9f T b HAWE"D¥ I ¥ HAdr6°9f 1 ¥ HdWewses]
£ HAWb° TP T € HAWI*PP T € HAVE®6E [ € HAWI9®O9F T £ HAWT®LE T € HAWE®LE T £ HdwZ LE I € Hdwasessl DNISSOHD AVAN
2 HAWL®6F I T HAW91® I Z HAk6®BE I Z Hdwd#ea#l Z HAW9 SE 1 T HAWI"LE ) Z Hdwe*#xal Z HdwG°Zt¢ 1 q4dds NYAW
T HAW9*TH I T HAWTI®ZF I T wdWZ®6E I T HAWO®TV I T HAw8°TH I T HAWE®OP I T HAW9"LE I T HAWS®9E I
L e G e L e L S S e L L Ll e Gl bbbt b b b Dbl bl e (e bt Sttt
¥ HAWZ®L T F MAWO®L 1 % HdAWZ®L T ¥ HAWE®"6 T ¥ HAWZ®TT T ¥ Hdw0®0T T ¥ HAWE®ZT T ¥ HIWkE#w#I
€ HAWE®"9 I £ MHdW9°*S T € HAWE'L T € HAW90l I € HAWS®ZT I € HAWE'$E I € HdWe 2l T £ HdWeswexl NOTLINGAY
7 HAWZ®8 1 Z HAWNG®L I Z HAWG®8 T Z HdAws##%#T T HdwB°IT I Z HdWF®TT 1 T Hdp#*#x*] T HAWP*6 I q3dds
1 HAW1®L 1 1 HAWL®S T 1 HAWE'L T ! Hdwe®L I T Hdwb®L I 1 HdW6®R I § HAWTI'0O} I 1T HAWZ®OT T
l‘lll!l'.lllHIIfII'lIllllHll.llll"lllHll-"lllllllHI||'l-.|l'llHll"l.ll.lll.—.'-ll-'llllllHll'lllll llH.llll'Il'll -
14 $2°91 1 ¥ 961 I ¢ %€°0Z I ¢ $2°68 1 ¥ %$9°0% I Vb $0°0% I V¥ %0°9¢ 1 ¢ [ITRTTT S
3 $P°¢Z 1 € $€°9Z T € 1E°62 T € BE'DP I T %F°9% T ¢ EL°SE T B 20°SE T E FERRREF] INIHAAOR
4 %0°fF2 1 2 $9°LT 12 %8°1y T 2 Tnnnnnnl Z vy 1 2 $0°0ub 1 2 Sraennnl Z $9°82 I UYIH
1

‘l'l-llllallwlll-l-.l-lIll‘wllllllllll..ﬂ ssssssssa==s] llll.l"‘l.lu'l.l-‘lllll.Hl'll'lll--'lh'll-

. (MFHLVEM QVe ST 7 MHEM
- YGHIVEM Q00D HJV ¥ ANV ‘€T NddM) JHIWAN XTEM ANV NVAW AVA-ISHM-S/0 ENIVW °LT-D 474Vl

102



P bt b b b e el e S b B bt e b bl bl e bl b bl Ded b bt bt Bed e bt e
»

€ I 4 I 9 I S I L I ¥ I v 1 0 1 NOILIANQD
I I I I I I I 1 NDIS
et b D E Ly LD R R L LS < asesuy== bt LI S SLLLLEL o e L e O DL & b OLLES E1 e
v o€l Iv oLt IV Z61 Iy boe IV 96 ) S s9 ) O sz IV *epnnne]
£ L9 I € 08 It 911 I ¢ 187 I¢t 6t 1€ vi It [\F4 1t LA LITTT ¢ dWIL
z 19 12 16 j 4 2zt 1z wenenunl 2 LS 12 (34 1z nantunn] Z vl I Ud¥ZYH
T L9 11 L6 It 11t 1 LL It Le 11 st It oz I1 96 I
- - ol I== soanssfanssas cesssecscacsccnscs [cnsvancanena ]eemccencs acaa[Tescesstassas]oraaramasan=an
v [ 1 1% oLY I z67% IV vozZ I¥ 96 Id $9 Iy 14 ) O Sennnnnl OIlvd
€ L9 I¢€ 08 1€ 911 I¢€ 181 1€ 6€ IE€ (A} I€ 0z 1€ e en] NOILONA3AYH
z 19 12 16 e (44 Iz #ununanl 2 LS 12 sz 1 e sxanana] T vl 1 AYMAYHH
T L9 I1 L6 I1 113 11 LL I1 Lz I1 ST 11 0z It 96 I
onecleoeaen H - l.-l'.l".l-Hl.. 'l'll--l'Ml.l.-l-.-lllH'.--lllll'llﬁl'l-..l-'l. R 'l"ll'll-lH-"Il'lIllllH-'ll-lll--llll
 / o€l Iy oLy IV z61 I voc I¥ 96 IY S9 I? 114 I+ ARannse]
3 L9 I ¢ 08 It 911 T € 181 I ¢ 6t I E LA I E 0z It #exanan]l NOILVHITIOAQ
[4 19 12 16 12 [4AS ) 4 nnnnnnl 2 LS 12 114 12 reataan] T vi 1 Swi
T L9 It L6 It 111 11 LL It LT I1 st I1 0z 11 96 I
ll‘ll-i!ll‘H - lllll‘l'lﬂll IIIIl‘l--Mlllll-llllllHllllllllllllHlll-lll-lll H IIIIIIIIIIIHIlllllllllllHllll-lllllllll
4 OE1T Iy oLy IV Z61 v volZ IV 96 1¢ s9 Iv 114 i O 4 [EZTTTY 3
3 L9 I € 08 I ¢ 9171 I ¢ 181 It 6E 1 ¢ vl 1¢ 14 1¢€ sexanne] ONISSOHD VAN
z 19 IZ 16 I (42} 12 sunnern] 7 LS ) 4 sz I¢ ruutnenl C vl I q33dS NV3IW
4 L9 I1 L6 I1 111 11 LL I1 Lz I ST I1 0z I1 96 1
eemecccmcsaseseccnacecne]an I== R C L e S C L e L CL L LT Ll a et Gk
4 0Et R 4 oLy 1 (41 19 vot I¢ 96 ) S s9 ) O 4 14 IV Aupnanel
€ L9 I¢t 08 I¢€ 9Tt It 181 1€ 6t It 1 A I € oz 1 ¢ wunnnanl NOILJud3d
z 19 b 4 16 12 (XA 12 snannual Z LS 12 114 ) G4 anntnunl 2 vi I aa4ds
1 L9 It L6 17 111 Il LL I1 Lz It ) I1 124 11 96 1
e 5= I==- I== e O CCl (LG O U COCOC DL U ) Kt el ) bt b f i
¥ otTl Iv 0Ll I 61 Iv voz Iv 96 Iy s9 I°v 114 1% shnanen]
€ L9 It 08 1¢ 911 It I8l It 6¢€ I¢ vi I € [¢X4 I¢ rhnanae] LNIWIAOKW
Z 19 Iz 16 12 zet I sannenn]l T LS 12 (14 12 #nntenal T A 1 avak
1 L9 I L6 I1 117 | LL I LZ I1 St I1 0z 11 96 I
L L et R L) LD LI DL L L E el b S Sl Sl Sl bl bbbt S e

(JEHLVEM ave ST z MH3M - YHHIVIM
4009 A4V v ANV ‘¢ ‘T NIIM) YHIWAN MHIM ANV dZIS FTdWYS AVA-I1SIM-S/0 INIVW °8T-D HT4VI

103



¥

7!4#1H'4P‘H'4F1HDﬂhiHIHFdHDHFUHD4h|HD4hIH|ﬂF1HDﬂh1H SR ]
] ' ]

v
€
[4
1
b
€
z
1
1 4
3
z
1
LY T
14
£
[4
T
12
€
z
1
b
t
[4
T

€ I 4 I 9 I S I L I T I 14 1 0 I NOILIQNGD

1 1 1 I 1 1 1 1 NDTS
.-Ill'llllHllllllllllllHl-'llllll‘llHlll'llllllllHIllll.llllllHl'llllllllIIHIllll.llllllHlllllllIllllHlIlllIllllllll

"03st®0 I v "J3ST®0 I ¥ °J3AST®0 I ¥ *DISI®O0 I b "DASI0 I ¥ "D3ST0 I b "IJ3SI0 I b "JSwwuasl
°23ast®0 I € °D3SI®0 I € *J3ST°0 T € °*JIST®0 T € °DASI"0 I € °*D3AST°0 I € *23ST°0 T € °DAS#mnwsl AWIL
To3ST®0 1 2 °J3SI®0 I Z "JAST0 I T "pagswwwsI 2 "J3ASTT0 I 2 “J3STT0 I 2 "HaAsessssI 2 "HIFITO 1 QUYZHH

®J3SI®0 I T *D3ST"0 I T °*J23SZ°0 I F “D3ST®0 I T “DasZ®0 1 T °DAST®O I T °®H3IsSt’e I T °23AST’0 I
llll'l.llH'l'll'.-"'lHII'.I.'I-"IHl-.llll-l‘-lH-ll.l-l-ll"Hl'.l--'ll-l'Hll'-'l-'l.l.Hl"l'll"l.lHll"l'l-l'---.
1Z°0 1 ¥ €1°0 I ¥ 90°0 I ¥ SI°0 I ¢ GI*0 I v 9z°0 I ¥ §6°9 1 ¥ nananl oIlvyd
T1°€ I ¢ €E°0 I € §1°0 I € 60°0 I € PS*TII € 19°6 I € 66°€ I € PYYYITN NDILONAdzY
E1°0 1 2 60°0 I Z snenn] T ST°0 1 2 0€‘0 1 Z seunul T £b°9 1 AYMAQV3H

eﬁqo Il nN 01Tt 01*0 I 7 0L°0 1 1 BZ°0 I 1 mo.o:ﬂ T 28"v 1

I-H"
.Unco LI O w.UMoo [N O 4 w-Umoo 0I?Y §,900°0 I ¥ $,9€00°0 1 § S,DE00°0 1 ¥ uswvoc 0 I % §,9%ssnus]
$,9v00°c I € S,D€00°0 I € S,5¥00°0 I € S,DE00°0 T € S,9¢00°0 I € §,9500°0 I € S,9%00°0 I € S,D%nswws] NOILVHITAO3C
§,9900°0 I Z S,H5¥00°0 1 T S,5%00°0 I Z S,0umesns]l Z $,9%00°0 I Z §,95%00°0 I Z S,onuswnnr T §,0600°0 I Swi
§,9%00°0 I T S,9%00°0 I 1 §,5600°0 I T §,9%00°0 I T §,9600°0 T T $,9600°0 I T S,9v00°0 I T S,9€00°0 I

L L L Y ) H-Illll-l-'mlH.'.l'llllll-'H'-lI'l'l.l'l Hlllll.'ll'llH'l-l"ll'l"Hlu-l'l'""I-Hll-lt'-|I|.-H'l'|l.-l-|'.'l

HdWB®0 T v HAWB'0 I ¥ HAWB°0 T b HAW6E"0 T ¥ HAWO°T I ¢ HAW6°0 I v HAW6 0 I ¥ HdWssaxse]

-.H..l '-'lll'-H"-l-l‘ll'-'H'l-.'-- - .H"' lH-I' -H'l.'-.l--'--'l

T HIR9'C I %

HAWZ®T T € HAWT®T T € HAWO®T I € HdW6®0 T € HAWE'T I € HAWP°'T I € HAWI’YT T € HdWesséssI ONISSOAD HYIN
HAWV*T T Z HAWI®T I Z HAWI®l T Z Hdweesesl 2 HAWE'T I Z HAWZ®T I Z Hdwet#eal T HAAE'T I 03345 NYaNW
HAWT®T T T HAWZ'T T T HAWI®T I T HAWO®T I T HAWZ'T I T HAW9°T I T HAWI®T I T HdWL®0 T
soasee IllHlIllllllllllﬂ ll-llllllllHIIIIIII-I-IIHllllllllllllHIllll'llllllHllllllllllllHllllllllllllHllllllllllllll
TP HAWS*O T ¥ HAWL®0 T ¥ HAWL®O T ¥ HAWZ®D 1'% HAW9"0 T ¥ HIW###WFT
HAWO*T I € I € HAWB"0 I € HAWL'0 I € HdWO'T T £ HAWO®T I € HAWB'0 I € HAWesssee] NOILONA3Yd
HdWZ"T 1 2Z 1 Z HAWE®0 T Z HAWwewnaeel T HAWT'T I Z HAW6'0 1 T HAww¥esal T HIWO"T 1 aJ3gs
HdW8°0 1 1 I T HAWO®T I T HAWL®0 I T HAW6*0 I T HAW!®T T T HAw6"0 I 1 HAWS®0 I
ermrncsssTaen s{eessccsnssscn]ecsrccscacan[cescsscscacc]ascnacancabafmcccacantaas]=ne=e csalescescencantan
$5°9 I $1°9 Ib £8°S Iy $8°9 I %0°0T I ¥ %2°21 1% $2°61 1 ¥ toaneanl
$2T°0T I ¢ L 1: 0 IE $5°8 IE €°L IE€E €6°ST I € $9°S2 1 ¢ etz 1€ Thendné] INIWIADH
%8°01 1 2 $0°8 12 $6°8 ) 4 Sunanne] 7 $2°€1 1 ¢ $9°61 1 C Suntsns] ¢ Wz 1 avaH
E°IT 11 $v°8 11 RL°9 I1 $6°6 I $9°81 I 1 $9°LT 17T 2 11 6 I
sassesscssrconcscscsccalsacsnsnncs=nacascrocnacss[cncsssccsaceracconscancrs [cascnsnarcoss [ *mncanrsassassan acaanasTaw

(JHHIVAM aved SI Z YH3IM - YFHIVAM J00D HYV
vy ANV ‘¢ ‘T JMHIM) YIGWON MXTIM ONV NOILVIAZQ TYVANVIS%Z AVA-LSHM-S/0 ANIVW °“6T1-D T4V

104



¢ I Z I

1 1
llllilllll!lM!lllillllillull
*038g*¢ I ¥ '03spL I ¥
'D3sTe 1 ¢ "03s¢°¢ g
*0389°L 1 2 035y 2
'o3s¢te 10T *0389°¢ T
202 1 %
80 1 ¢
20°0 1 2 v

pe*a 1

14

£ I
S 1
T i
l!ll!lllllllmllllllllll le
14 I
g I
4 1
¥ 2°e 1T

- ‘llllll!llHl‘llllllllllHll

I
I
I
I
I
1
I
!
I
I
1
I
I
I » S.9Tg@°@8 [ & S497194°2 1 v
I £ S.97g0°0 1 € S4919k°y 1 €
1 2 S.9698°'8 1 2 SiJ%6806°0 1 ¢
I T S.9690'2 1 T Ss9498'w 1 T
I e e Rl Ll s
I
I
I
1
1
I
I
I
I
I
I
l
1
1
I

HdWo 'SP 1 ¢ Mdwp'ep 1 v

HdWT vy 1 € HdWB°2p 1 ¢
HYWT‘Ty I 2 Hdne'gy 1 2

P

£

2

T HdW9'LP w T HdhG'pp I T
-
n
N
ﬂ

HdW3*ST I »
HdW9's 1 ¢
HdW2‘2T 1 2 Hdn9'¢
HdWT‘'s I T Hdwg'®

||llli|l|l|lmll'lllllllllmll

Mdh@°8
Hdnp '8

¥ %2'¢y 1l X141
£ %89z |
N xm.ma~
ﬁ “

9 1 g I L I T 1 v I < I NOTLIONOD
1 I 1 I 1 1 N9Ig
o S DO e bR b e b LD Bl Lt Do - emanan e e b L
*0384°¢ 1 v *038L'L I p "33SL'L 1 v "03S9TL 1 v "03SETL I b *Odsesenal
*03S(°¢ 1 € *03sB'¢ 1 g °*0389°c I £ ‘03SpL 1 & '03Sg'L 1 § 'O3zseesal wly
"03S6°L 1 2 *J3%eseewl 2 "D3E9'L 1 2 '0U356°L 1 2 "J3Seswns] 2 ‘033b°L 1 OHVZEVH
*0389°¢ I T '03s9'¢ I § "D4Sgf¢ 1 T *03Syt¢ I T f03s9t¢ 1T tL3setl |
et e il G E T T BT ey | I e G B
ep*e I ¥ e 1 v vd'o 1 b pov 1 v wd'e 1 v ensvel Ullvy
gg‘e 1 ¢ pa‘e 1 ¢ 22'0 1 ¢ ge'e 1 ¢ g0'0 1 ¢ sanas] KOTLONO3Y
4o'v 1 2 sesos] 2 ge'e 1 2 poto 1 ¢ coesa] 2 e 1 AVNQY3IH
a1 aé'e 1 % ae'e 1t gnta 1 7T 20'g 1 7T pE's |1 ;
...... e B e e e e bt EEL LT EEE LR
Si9TLE'@ 1 v S49287°'0 I p 3.9vL@'0 1 v S.96GR2°C | ¥ S.924R°B | v Si9wénsnsl
S192£p°2 1 € S.928u°p | £ 3.92(0'8 1 ¢ S$.9890°'¢ | £ S.9p90°@ I £ S.9essecsl NCILV43I?3D30
S19798°@ I 2 Si9weeees] Z 3,9698'0 [ 2 S.98b0°C 1 2 SiJusesan] 2 5.9vba‘0 | SWy
S:9%82°@ I T S.9¢9d'2 I ¥ 3.,9890°'0 I T S.9v92°vw 1 T S.,9640°0 I T S:i9%ebu's |
e e e iy e e e fals Sy Baemad] e S
Hdnl'@b [ ¢ HAW9'LE | p HAWT'yb | v HAWL'EY | ¥ HAWL'SY | b tidnoewscsl
HdWB8'2p I £ HdWh'9E 1 £ HdWb'6f I € HAWG'Ev 1 £ HAW9'Ch I & td.#nesel ONISSOyD uyaN
HdWE'eEL 1 2 HdWeesaal 2 HJWl'2p 1 2 HdWL 'SP [ ¢ HdWessse] 2 hdn2'gr | g53ds Ny3hW
HdWZ°6S 1 T HdWp*Tb I T HdWwe tp I T HdWP@ Gy | T HdW2 Ty I T Hdnd°'68 I
llllllll sl—lltllll li!lilmlllliilallllll
HAWZ*2T I 9 HAWB'EYT 1 b MdWB'ZT I b HdWl'L [ 7 HdWG'9 [ b Hdeawssl
HdWGuT? | € HdWwP'ET | B HdWG'sT 1 € Hdwé'8 1 £ HdWe'8 | £ Hd.eeesel NOTLON03Y
HdWZ'6 1 2 HdWessae] 2 HdW '8 1 2 HdW9'9 | ¢ HdWesess] 2 HduT'9 | G33ds
HdhB8'TT I T Hdwi'6 1 T HdWp*w [ T HdW9'9 1 T Hdws's 1 T Hd~8°2¢ |
e e el R ) E L b et e e e e PR ELS EE Ammmme [ ————————
%0w'te 1 ¢ X628 I %6'6¢ 1 ¢ %191 1 v 46°¢1 I ¥ Xeanana]
%8¢ 1 ¢ X1'¢ey I ¢ %92 1 ¢ Xp°gT | ¢ %zt2Ze 1 ¢ Yensanse] LH3IRIAOR
#1691 I 2 Keonses] 2 %0'9¢ 1 ¢ %¢*8T I ¢ haacwca] 2 %uv'92 1 Gv3H
%96t 1 T %p*22 1% x6'gz 171 %97 11 %8°8%F 1T xg'ef |
R R e T R e e e B =il SRt DIt b DL L
(49yivam avd SI 7 MHdM
- YAHIVAM dO0D FYV ¥ ANV ‘¢ T X9aM) dIIWNN MIIM ANV NYIW AVA-I1SYI-S/0 ANIVW “0Z2-D HT9VL

105



1 I 14 I 0 I NOILIGNOD
1 I I NDIS

cmmmencaas

I 13 I 4 1 9 I S I L
I I I I I

EES LT

]oe=cccsnceca]sscancssnaca]acas es]escccses esress]tcacscfcsase [srasacadaaceSan

Id SoT I ¢ 621 I1¢ L9t 1% SL1 IV 18 9§ 190 1€ 190 [ZTYYTYY
1 ¢ 0 IE€ L9 1€ 06 I ¢ ot It 6€ 92 I € BI It *hpnnanl AWTIL
Tz 1% 12 v9 12 L 12 snenxnel Z 06§ [44 12 snn¥ren] T 61 B | QHYZVH
It €9 I1 Le I1 (4} IT 8g IT be 81 It 91 It 06 1
5 QL L XL L T CO) I== =] s e COOUCI LS EL LA LT ) e L Ol ol
Iy S01 1 14 Iv SLt Iv 18 Iv 9s 14 193 ) G 4 *hennen] 0Ilyyd
1 1 3 It otl It 6€ 1€ 9z 1€ R 1€ wnusnenl NOILONAaY
1 T z 12 wnnansnl 7 0S 12 144 12 wnatnenl T 61 I AVMUYIH
I 1 T 171 8¢ It 123 171 R4 11 97 17 08 1
H H - IIIHIIII IIIIHIlllllll.lllHllllllllllllHIIIIIIIIIIIIHIlllllllllllHllllllIlllIlll
I I 14 IV sLt Iv T8 Iy 9 I ¥ 113 ) R 4 LI YT ZX N0
I I 3 I ¢ o€l IE 6t 1¢ 92z 1¢€ 8t 1€ reppaanl  NOILYHATIOIU
I 1 4 12 wnnnnin]l T 0s ) S 2e 12 sandanel T 61 I SwH
I 1 1 I1 8s 11 123 It 871 I1 91 It 06 I
1 1 - llllHl.rllllll.lllnllllllllllllHllllllllllllHllllllllllllHllllllllllllHlll.ll..lllllll
. 4 1¢ I? 14 SLt I¢v 18 J O / 9S ) O 143 ) O 4 snunnan]
1€ I E€ 1€ I ¢ og1l I € 6€ 1€ 92 I¢ 81 1€ npnunn]l ONISSOED VAN
12 Iz I1¢ 12 rnunennl T 0s Ie (44 It rnntnenl T 61 I a3dds NVAW
11 1t Le It (402} 1t 8¢ I1 143 It 8l 11 91 11 06 1
I=- |HlllllonlllllHllllllllllllHllllllllllllHl|||||||||||H|l'||||l||||n|l||||l|lo eI= ane=]e-

T ¥ sov I¥v 62t ¢ 191 10 sLt A 4 18 1% v 1€ P a¥knanal
I¢ 0 I € L9 I € 06 1€t CET I¢€E 6t It I¢ 8t 1¢ *egnnnn] NOILDNA3d
12 157 12 Y9 12 L 12 sunoneal Z 0S 12 12 aruntnnel 2 61 I q334s
It €9 I1 Le 171 (4R 171 8§ It 143 17 11 97 11 06 1
Jemmececcccsajuaccrmcensssjencscacscnan]esasncanssna]sssnnnsssass]=- m]=sescsaacca=]" e e e e
1 1t} O 4 6217 I? L97 19 SLt L 4 18 Iy b 1€ 1% REnn@an]
I'eg o0 1€ L9 1€ 06 1T € 0¢T I¢ 13 T € 1 € 8T 1€ FaRnuEY LNIATAOK
12 134 12 v9 12 L 12 rannnnnl 2 0s 1 12 nantnanl T 61 1 av3H
11 €9 11 LL 11 zot 1 8¢ It ve 11 17 91 11 06 1
[eee=esscsscm]esmeccsaccno[easssacscese[mmesnsasaoan[mennsnsssasnoe majessssemessss[eesssssecean]essassSeoneses

YHHIVAM avd SI 7 MHEM - YHHIvVIM dO0D
4V ¥ ANV ‘¢ T MAdM) YIgWAN YI9M aNV HZIS dTdWVS AVA-1SVH-S/0 HNIVW °1Z-0 dT4VL

106



I £ 1 é 1 9 I s I I3 1 T i 14 1 v 1 NOILTONOD
1 1 1 1 I 1 I I 1 N31§
I= ||||r|-||||_|nus||:r||||~c|||n;||||u|_t||-r||a|nn|H|r|;|--n-||n_||-uus|u|||-H||s|:||nnu|u~||||||u|||||~|||||||||||||1
I » *03Sp°@ I % *93ST'@ I ¢ *23ST'2 I v °03sT'@ I v "038T'2 I v ‘03ST°@ I v *33ST°C I ¢ "D3seswsel
I g *D3st'g I € *93sT°@ 1 ¢ *03ST's I ¢ *03s71'@ I g *038t's 1 ¢ *03ST'@ [ & *03ST°L 1 § °*Dissessel ELIPR
TTTO0ISTTe T 2 CO3STCP I 2 COJ3ST'@ I 2 'O3Féeewsl 2 'J3IST°F I 2 C03STD I 2 *03Sewwes] 2 "UISTT T OQEYZYH
I 7 '03sg’s I T °03sT°@ I T °038T'2 1 T '03sT°@ I T *03ST'v I T 'D3st"'w I % *04sT'¢ I T '03s0'2 |
L et B R e e T it ottt et et L St L L
iy T2 I ¥ P I » 6t'e I ¢ 2¢'w I Tt'e 1 ¢ gP'e 1 v v2'0 1 ¢ [T YT Y 0Ilvy
18 eed 1 g gg'g 1 ¢ BT'2 1 ¢ 81'0 1 ¢ 9'6 1 ¢ gs'g I ¢ gT'8 I ¢ oheuy] NOTL3NnQ34
12 ze'e 1 2 Te'w 1 2 pT'E 1 2 snenal 2 gT'0 1 2 g2'w 1 2 canue] 2 Ge'p I AVMQv3H
M R3 TP T gg'g I' 1 688 1 1 2¥'e 1 1T ITTEIr T F5'0 1 T T8 1T e T
|a|ru|||||_nunnnunn:||-~||||-|a|n|||Hnunsulannuun_n:nan||a|o1|_-|| |||||| S e L L L R e € o~
I 9 S.0vB08°02 1 % Sa0982°2 1 ¥ S'9P00°0 1 » S.9%02°C [ ¥ 349022°0 1 v S:99P0°2 I b S.9F00°2 ] » S.Jewsscael <
1 £5:9028°2 1 € Si99p00°3 | € S4990@°@ 1 £ Si96Ru°w | ¢ 3,9p28°2 1 € S.9980°0 | £ S:9pu@'2 1 &£ SiOeseseel NOILYY3I13030 =
1 2 5:9480°8 1 2 S49vBE6°3 1 2 S49620°@ 1 2 SiSeessnasl 2 m.uvas.a 1 2 S.9¢002°0 1 ¢ SiJencesc] Z 5,9902°2 1 Sy
I 3 S/90620°2 1 T S4940¢'v 1 T Si99T0'2 1 T S.9v@0°2 1 T S.9p00'2 | ﬂ w.uvss s I T S:9pu@°@ 1 T Si928r°02 1
[ =====s=s=ss=lss=s=sz=== hl\hHIHFHNlhhn\III Illllllllllnhﬂ e — - HIIIHMI.II.UI,H"HI HIIIIIIIIIA N e e S T |
I ¥ HdW6'@ I ¢ MdWl'@ [ ¢ HdWé6's 1 ¢ KHdW8°@ 1 » HMHdWB'T 1 v HdWg'@ [ b HdWé6'¢ 1 ¢ Hd.eresel
I £ HAWT'T 1 £ MdW2'T [ € HAWT'T 1 £ HdWB'T I € HdWZ'T [ £ HdWh T [ © HdWE'T 1 ¢ Hdnssasel 9INISSOuD yyan
I 2 HdWp'T 1 2 Hdr@'T 1 2 HAWE'T [ 2 Hdhweeew[ 2 HdW2'T [ 2 HAWZ'T | 2 HdWeeees] 2 Hdwf'% I 033ds Nyaw
1 T HAWT'T I T MdWT'T I T HdW2't w T HAWT'T I T HAWZ'T I T HdWP'T I T HAWE'T I T Hdwil'e® I
b bl ol el Edatlad b it e el et SE Tt i B T e e et DLt b e e e e
"y H4WZ*P 1 v MAW9°P I P ALRE'T 1 ¥ FIWE"O 1 b HIWT® T v HAWL™0 1 ¥ HAWY'S 1 b Fdae¥¥esl
I £ HdWi'e 1§ Hdne'@ [ £ HdWR'T 1 € HdWB'T 1 £ HdWé'd [ & HAWB'T [ £ HdWE'Y [ € Hdneweaes] NOILONG3N
[ 2 HJWE'T 1 2 HdWL'@ 1 € HdWD'T [ 2 HdWesesel 2 HIWE'F [ 2 HAWL'B 1 2 HdWesess] 2 Hdnd'? | 33ds
I' 3 HaWI'T I T HaWB'T I T HdWE'T 1 T MdWé'@ 1 T HaWwé'd 1 T HdAW6'2 1 T HaWwe'v [ T Hdws'e I
_-r-.--lfnauuﬂ B i B e e el B b e e L L L T e
I v %0°'L Iy X£'¢ 1 ¢ %*€°9 1 ¢ %2°L I v XL°64 I ¢ X8'6 I v %921 1 ¢ Yennoanl
1€ %8°6 I g %Xa'¢e 1 ¢ %t'8 | %L'8 l g %g°Pt I ¢ X2'vT | ¢ %9°'8% 1 ¢ Resvwanl INIAIAOH-
12 x2'et I 2 %' I e %76 12 Yesaees] 32 X2y I 2 Xv*9T I ¢ Ghanoere] 2 %¥z'cve 1 Qvi3H
11 X6'07T 1% Xu'e 17 %6°¢L I X901t 1 1 XG°'PT I T %921 1 1 %661 11T X584 1
| i i e bl e it i e | el e e

. (YIHLIVIM aVd ST z daM - YTHIVEM d009 TV +
ANV ‘¢ ‘T NgIM) YIINAN MTIM NV NOILYIATQ T4VANVISxZ AVA-1SVI-S/0 ANIVW "ZZ-D 9719V1L



APPENDIX D
ANALYSIS TECHNIQUES

D.1 ANALYSIS OF VARIANCE (ANOVA)

The results in Sections 4.2.3 and 4.2.4 were analyzed as an
incomplete unbalanced block design. The '"treatments' were the
signs --0 for the base sign and 1 through 7 for the new signs.
The "blocks" were the sites, numbered 1 through 5.

The incomplete unbalanced block design was abstracted as

follows:
Treatment 0 1 2 3 4 5 6 7
Block 1 1 0 0 1 0 0 1 1
2 1 0 1 0 1 1 0 0
3 1 0 0 0 0 0 0 0
4 1 1 1 1 0 0 0 0
5 1 1 0 0 1 0 1 0

This represented the incidence matrix according to the notation

in Reference 2 and was interpreted by example as follows: The "1"
at the intersection of column labeled 3 and row labeled 1 indicated
that sign configuration 3 was tested at site 1. In the analysis in
Reference 2, the treatment effects were represented by %i and these
quantities were determined by the second equation on page 229. The
matrix to be inverted on page 229 is singular, but this was cured

by replacing any row by the side condition on the ?i's (loc. cit.).

Relative treatment effects (referred to as relative mean
estimates in Ehe Eody of this report) were determined by ?i - %j;.
The value of T; —Tj was unaffected by the choice of which row to
replace. The matrix inverse yielded the proper covariance factor
for all contrasts as indicated on page 231 and this was invariant
with respect to which row was chosen (verified by actual computa-
tion). The variance estimate was formed from the residual sum of
squares defined in the analysis of variance table on page 229, 1In

using t1; as the estimate of the effect of the ith treatment and the
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residual variance estimate as the estimate of the variance
involved in the experiment, the following linear model was

assumed :

Yij = Hot Ty ¢ Bj + eij (Ref. 2, p. 228)

where i represented the treatment; j the block; Y the "obser-

1.
vation" (e.g., % head movement); L the treatmentliffect; Bj the
block effect; u a constant; and eij normal variables with a common
variance. The key assumption was the additivity of the effects.
{i.e., the absence of a term Yij which would not have been ''noise"
- like eij - but a true interaction effect.) There were no reasons
to suspect any interactions in this experiment and the analysis
proceeded on the basis of such an assumption - a common practice.
The redeeming aspect was that the measure of noise plus inter-
action, the residual variance, was used to form the denominator for
the t tests. The treatment effects were not considered significant
unless they were considerably larger than the square root of this
variance. This, it is believed, gave fairly conservative results

for the moderately sized experiment.

Table D-1 shows the ANOVA results for the head movement,
Ohio - all vehicles - daytime category (corresponding to Table 11.3
on page 229 of Reference 2). It is a simple matter to show that

the treatment effects as a whole are not significant at the 5

percent level. The variance estimate for treatments is 1619.38/7 =
231.34 while that for the residual (interaction) is 705.19/8 =
88.149. The ratio is 2.6244. For 7 and 8 degrees of freedom 2.62
is just significant at the 10 percent level. This lack of
significance (i.e., at the 5 percent level) is because the new
signs are all at about the same level of effectiveness.

The specific questions to be answered in Sections 4.2.3 and
4.2.4 were whether the new signs were more effective than the base.
The answer was a clear "yes" if one tested the contrast of the base
sign with the average of the seven new signs:

7

~+

A
T - T.
[0} P 1

i=1



TABLE D-1. HEAD MOVEMENT ANOVA RESULTS
OHIO - ALL VEHICLES - DAYTIME

Degrees of

Sum of Squares Freedom
Blocks 5577.8125 4
Treatments 1,619.3836 6
Residual 705.1906 8

For this contrast, a variance correction factor (from the
inverse matrix referred to above) of .5179 was used. Thus, the

denominator for the t test was

5179 x ‘/322—1—9 = 4.862.

The difference between the average treatment effects for the
new signs and the treatment effect for the base sign was 18.7% and
the ratio was 3.85. This showed a highly significant result.

D.2 GROUP CONTRAST TESTS

Contrast tests were used to evaluate driver behavior by groups
(Sections 4.3.1 and 4.3.2). For the Ohio data, in order to correct
for any interaction of site effects with driver group effects in
terms of the measures of effectiveness (MOE) - - e.g., a slow-
speed site might have had an unusual preponderance of male drivers
- - the average difference in the MOE's between driver groups for
each site was found and averaged over sites. The relative means
were calculated as follows:

sites
AA = Z NHi AAi
i

sites NHi

2
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where AA; was the difference in the MOE's between driver groups at
site "i" and NHi was the harmonic mean at site "i'" of the driver

groups.
N, . & 2

where Nl-and N2 were the respective number in each driver group.

The variance estimate was

sites signs
2 1 2 2
g = < g: NHi o 2: o ) §

8 x  ix/] \&VNyi

Oik was the total variance of the MOE at site "i' and for
sign "k".

For the Maine data, the results were presented in terms of the
means of the measures of effectiveness for each group averaged
over all weeks (the entire experiment). The variance for each
grouping was estimated as:

werks 9

N,. N. o’
2 _ ] Hy "3 7]

wog} ) 5
» Ny,
j Hj,

where NHj was the harmonic mean of the driver groups for week "j",

Nj the total population for week '"j'" and Oj the total variance
of the MOE for week '"j'".

D.3 "E" TESTS

The "F'" ratio test for relative sign configuration effective-
ness by different driver groups (Section 4.4.1) was constructed
from the sum of the squares of the differences in relative sign
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effects. This was used to construct an "F" ratio type statistic
for null hypothesis (i.e., zero differential response). It
specifically had the form:

.
Tl g BN

18

1 11 ) 21) //2 C(o,1)

6 (Resi + Res )

where O11 was the relative treatment effect over the base sign for
51gn conflguratlon "i" and for one respective driver group

(T - T ), 094 the same for the other driver group, C(o,i), the
variance correction factor for contrasting sign i with the base
sign o, and Resq and Res, the residual sums of squares for each
respective driver group. The variance correction factors for the
incomplete, unbalanced block design are given in Table D-Z.

Significantly high values of the "F'" statistic indicate a
differential response effect. Nonsignificant (i.e., low) values
tend to indicate no differential response.

TABLE D-2. CORRECTION FACTORS FOR CONTRASTING SIGN i WITH BASE

SIGN o
Sign i 1 2 3 4 5 6 7
Correction .57 .81 .81 .81 .81 .81 .81

Factor
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APPENDIX E

PARTICIPATING STATES OF PROGRAM
ADVISORY COMMITTEE

California
Colorado
Connecticut
Georgia
lowa
Kansas
Kentucky
Louisiana
Maryland
Michigan
Minnesota

Mississippi
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Montana
Nebraska

New Mexico
North Dakota
Ohio
Pennsylvania
Rhode Island
Tennessee
Texas

Utah
Washington
West Virginia
Wisconsin
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