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PREFACE

The avionics data study described in this report was performed
under Project Plan Agreements FA-643 and FA-743 sponsored by the
Federal Aviation Administration, Office of Management Systems, In-
formation and Statistics Division. It was undertaken as part of a
program to assure the quality and usefulness of general aviation
data. The study was based on information collected and processed
by FAA through its Aeronautical Center in Oklahoma City, Oklahoma.

Several representatives of the Federal Aviation Administration
contributed significantly to the study: Nick Soldo and Carolyn
Edwards, AMS-230, guided the project as sponsors; Stephen W.
Hopkins, AMS-230, produced data tapes for the analysis; George W.
MacArthur, AFS-804, answered numerous questions on avionics functions
and regulations. All computer programming, data base manipulation
and report generation were the responsibility of Ellen Laviana, of
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Kentron Hawaii, Ltd.
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1. 1NTRODUCTION

1.1 DEFINITION OF GENERAL AVIATION (GA)

The term general aviation (GA) refers to that portion of
civil aviation which includes all facets of aviation except air
carriers holding a certificate of public convenience and neces-
sity from the Civil Aeronautics Board, and large aircraft com-
mercial operators. GA encompasses such varied services as air
taxi, air cargo, industry, agriculture, business, personal, in-
structional, research, patrol and sport flying. GA aircraft
range from four engine turbojets to simple gliders and ballaoons.

1.2 BACKGROUND

GA aircraft owners compose almost 97 percent of the United
States civil air fleet1 and account for approximately 76 percent
of total operations at FAA towered airports.2 Despite this dominance
of the civil air fleet by GA aircraft, the characteristics and
capabilities of the GA fleet are subjects which have not been
extensively explored in FAA literature.

The FAA's major source of information on the GA fleet is the
.ircraft Registration Eligibility, Identification, and Activity
Report, AC Form 8050-73, the current version of which is found in
Appendix A. Since 1970, FAA has used Part 1 of the form to reg-
ister annually all U.S. civil aircraft. Part 2 is for GA air-
craft only and contains questions on several aircraft character-
istics, including avionics equipment, usage, base airport loca-

1Census of U.S. Civil Aircraft Calendar Year 1975, U.S. Dept. of
Transportation, Federal Aviation Administration, (Washington DC,
1976), p. 4.

ZFAA Air Traffic Activity Calendar Year 1975, U.S. Dept. of Trans-

portation, Federal Aviation Administration, (Washington DC, 1976)
p. 16.




tion, and hours flown.* Reports currently generated from these
forms do not provide sufficient information for FAA to assess the
GA fleet in terms of machine sophistication, the ability of air-
craft to function in the National Airspace System (NAS), and the
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typical aircraft comprising the fleet.

1.3 PURPOSE OF PROJECT
Accordingly, the purpose of this project is:

a. To enhance the information obtained from AC Form 8050-73
by providing a framework for viewing the GA fleet which would re-

late airborne avionics equipment to the capability for an aircraft
to perform in the NAS.

b. Within this framework, to portray the types of aircraft
common to the GA fleet in terms of descriptive information con-
tained in AC Form 8050-73.

This effort will enable the FAA first, to gain insight into the
; nature of the GA fleet, and second, to measure the impact on the
GA fleet of anticipated regulatory changes. :

1.4 SOURCE OF DATA

AC Form 8050-73 has been sent out by the FAA in January of
every year since 1970 requesting information on the previous year's
activities of the aircraft. Part 1 is mandatory for all aircraft,

E but Part 2 is voluntarily filled out by GA aircraft owners. In the
past three years, the response rate for Part 2 has averaged around

73 percent. When the forms are returned to the FAA, they are used,
in conjuction with the Aircraft Registration File located at the

TR
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Aeronautical Center in Oklahoma City, to create the Aircraft Sta-
E i tistical Master (ASM) File on computer tape. Appendix B shows the

*In 1978, the form will be discontinued. Part 1 will be replaced
by a triennial aircraft registration and Part 2 will be replaced
by an annual GA sample survey.
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‘gg record layout for the ASM file. The work in this project was
v;} based on the 1974 GA fleet as represented by the 1974 ASM File,
& the most current version available at the project's commencement.
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2. DEVELOPMENT AND METHODOLOGY

2.1 FLEET SIZE AND COVERAGE OF THIS REPORT

The 1974 GA aircraft fleet, as represented by the 1974 ASM
file, contained 185,350 registered aircraft. Although the re-
sponse rate to Part 2 of the registration form was only 72.8 percent
or 134,935 aircraft, avionics information for previous years was
| found in the records of 34,095 additional aircraft, so that alto-

i gether avionics information was available for 169,030 of the
185,350 GA aircraft.

! The tables appearing in this report are all based on the
169,030 GA aircraft for which avionics information was available.
Some FAA publications, such as the Census of '.S. Civil Aircraft
Calendar Year 1974, are based on the entire fleet size of 185,350.

Any disagreements in figures between this report and the Census
are due to the elimination from this report of the 16,320 aircraft
for which no avionics information was available. Other FAA pub-
lications, such as General Aviation: Aircraft. Owner and Util-

ization Characteristics, are based on those fractions of the GA

fleet selected to participate in sample surveys. Results of re-
ports such as these are estimates rather than true population

e e——.

values, introducing another cause for discrepancies in figures
between this report and reports based on samples: sampling error.
In general, however, results of this report agree with General

Aviation results when compared with General Aviation interval
estimates.

2.2 PROFILE OF GA FLEET AVIONICS

{ Table A summarizes the basic avionics data provided by the
1974 ASM file for the analysis of the 1974 GA fleet. It shows the
number of aircraft containing each piece of avionics equipment
appearing on AC Form 8050-73. Table A has only limited usefulness
because it does not enable one to ascertain the number of aircraft
containing important groups of equipment, but deals solely with
individual pieces of equipment. For example, one cannot determine

R .77 7000 250 AT TN A £, O TR0 AP A A0 T, e e R S PR X e e T




the number of aircraft containing all three components of an ILS
system, localizer, glide slope, and marker beacon receivers. The
capability groups discussed below are designed to make the analy-
sis of groups of avionics possible.

2.3 AVIONICS CAPABILITY GROUPS

2.3.1 Purpose of Groups

Avionics capability groups (CG's) are the means through which
significant groups of avionics equipment are associated with air-
craft capability to perform in the NAS. The word '"capability" takes
on a number of meanings in conjunction with the NAS. It can refer
to where in the airspace an aircraft can fly, at what airports it
can land, under what flying conditions it can fly, or to what ex-
tent it can participate in the air route, landing, and communica-
tions systems. Avionics equipment is installed in an aircraft be-
cause of the capabilities gained from it; consequently, one should
be able to identify an aircraft's general potential capabilities
from knowledge of its avionics equipment configuration. Often
several pieces of equipment are required to obtain a certain capa-
bility in the NAS; it thus becomes necessary to study groups of
avionics, rather than individual pieces. The CG definitions are
designed to provide the link between groups of avionics equipment
and capabilities. In addition, the CG's provide a framework within

which other aspects of the GA fleet can be examined.

E
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TABLE A. BASIC AVIONICS DATA FOR 1974 GA FLEET

VHF Communications Equipment

VHF Receiver Capability

Tuner 70177

180 channels or less 53835

181 channels or more 85367
VHF Transmitter Capability

20 channels or less 15398

21 thru 180 channels 47407

181 chanriels or more 80131
ILS Reception Capability

Localizer 86529

Glide Slope 46029

Marker Beacon 71092
Transponder Equipment

64 code 4792

4096 code 66497

Altitude reporting 15633
Navigation Equipment

VOR Receiver

One 58470
More than one 77829

Distance Measuring Equipment (DME) 32345

Automatic Direction Finder (ADF) 73121

Weather Radar 7666

Approved Area Navigation Equipment (RNAV)

Advisory Circular 90-45 10894

Loioiias
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2.3.2 Assumptions

Several assumptions must be made in order to simplify the pro-
cess of designing the groups and to minimize the number of groups
needed. First, it is assumed that an aircraft's avionics equip-
ment defines its capability to perform in the NAS. In actuality,
an aircraft's engine size and power, pilot's certification, lack of
cabin pressurization, or lack of other types of required equipment
may prevent the aircraft from performing at its highest capability
level according to its avionics configuration. Second, the capa-
bility groups are based on regulations and equipment requirements
for the majority of general aviation aircraft. There may be excep-
tions to the avionics needed for certain capabilities depending cn
the use of the aircraft, the model of the aircraft, and the pilot's
skill at maximizing the capabilities that his avionics equipment
gives him. Third, it is assumed that area navigation (RNAV) equip-
ment3 on GA aircraft is comprised of VOR/DME-based course line com-
puters rather than inertial or Doppler systems, since as of January
1, 1975, fewer than 0.5 percent of GA aircraft contained the self-
contained type of RNAV equipment4. Thus, RNAV equipment is con-
sidered to comply with FAA rpquirements for both VOR equipment and
distance measuring equipment (DME).

2.3.3 Methodology

At the onset of the project, it became apparent that two clas-
sifications of avionics equipment existed. The first type consisted

of avionics equipment meeting FAA requirements for use of the various

aspects of the NAS. The second type was avionics equipment which

3See the Glossary for definitions of area navigation equip-
ment and other technical terms.

4Avionics Installation Navigation and Communication Report,
FAA/AEM.
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gave an aircraft additional capability, but which was not required
equipment according to FAA regulations. These two types of equip-
ment necessitated the formation of two types of CG's.

To form the first type of CG, three sets of avionics require-
ments were obtained, one for flight in different segments of the
airspace, another for flight in different flying conditions, and
the third for landing at different airports. The three sets of
requirements were combined into one set of avionics requirements
dealing with the above three aspects of the NAS simultaneously.
These combined requirements formed the basis for the first type of
capability group. They were augmented by miscellaneous require-
ments for helicopters, air taxis, and gliders.

The formation of the second type of CG was a simpler task.
It involved grouping component pieces of avionics equipment which
together would form a complete avionics system for enabling an air-
craft to make full use of a landing, communications or navigation
system in tne NAS. However, except for the instrument landing
system (ILS), it was found that an aircraft can gain full use of
a system in the NAS by installing only one piece of airborne avionics
equipment. Consequently, the second type of CG consists mainly of
"groups' containing one piece of equipment each.

2.3.4 Definition of Capability Groups

Definitions of the two types of CG's mentioned above, known
as hierarchical and non-hierarchical CG's respectively, are given
below in terms of the avionics equipment found in AC Form 8050-73.
A glossary at the end of the report explains the numerous terms re-
lating to avionics equipment and the NAS found in the definitions
below. Appendix C shows the various segments of the airspace and
the regulations pertaining to the airspace, airports, and flying
conditions.

a. Hierarchical CG's

The FAA has established airborne avionics equipment require-
ments for aircraft use of the various segments of the NAS. In this
regulatory sense, an aircraft's avionics equipment determines its

A e S i i o S i tcachant it e ¥ e Sl .
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capabilities to perform in areas of the NAS. FAA regulations deal
with three basic capabilities: (1) to fly in different segments of
the airspace, (2) to fly in visual flight rules (VFR) and instrument
flight rules (IFR) flying conditions, (3) to land at different clas-
sifications of airports. In the formation of CG's of avionics
equipment which relate to these three capabilities, the groups take
on a hierarchical nature, that is, there is an order to the groups.
E | In general, the avionics equipment and the associated capabilities i
for one capability group are a subset of the avionics equipment and
} the associated capabilities for the next higher group.

4 These groups have the additional properties that they are mu-
i tually exclusive and exhaustive. When assigning individual air-
craft to CG's, mutual exclusiveness means that an aircraft can be

PRI T T nTa Ty e

3 assigned to one and only one group. Exhaustiveness means that
every aircraft will fall into a group. 1

Table B describes the hierarchical CG's in terms of avionics
equipment and capabilities. The capabilities described represent
the highest level at which an aircraft has avionics potential to
participate in the NAS. Generally, an aircraft can also participate
at all lower levels. Each group of equipment below is described in

i terms of (1) airspace capability, (2) flying condition capability,
(3) airport capability. Exceptions to airport and airspace capa-
bilities are noted for helicopter and glider operations, 1espective- :
ly.

Figure A is a schematic diagram of the hierarchical capability
groups, which summarizes the relationship of three types of air-
craft capabilities to their required avionics equipment, namely
flying conditions, airspace, and airport capabilities. To deter-
mine the capabilities associated with a particular avionics box,

one must position the box relative to the lines of the capability
] of interest. The capabilities increase from top to bottom. Gen- L 3

b saas i i

erally, they are maximums, i.e., if an aircraft has reached a cer-
: tain level with regard to one type of capability, it can also per-
4 form at lower levels with regard to the type of capability.
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TABLE B. HIERARCHICAL CAPABILITY GROUPS

AVIONICS CAPABILITIES

Group 1
o regulatory avionics Up to and including 12,500
feet mean sea level (MSL)
Gliders...Up to and including
18,000 feet MSL
ADF...Colored airways below
12,500 feet MSL
VOR or RNAV...VOR airways
below 12,500 feet MSL
RNAV...Low altitude RNAV air-
ways below 12,500 feet MSL

VFR flight, day and night

Uncontrolled airports

Group 2
Two-way communications Up to and including 12,500
feet MSL
Gliders...Up to and including
18,000 feet MSL

VFR flight, day and night

Non-TCA controlled airports

Group III TCA's

Helicopters with 4096 code
transponders...Group II TCA's

All helicopters...Group I and
ITI TCA's below 1000 feet
above ground level (AGL)

Group 3
wo-way communications Up to and including 12,500
VOR or Automatic Direction feet MSL
Finder (ADF) or RNAV Gliders...Up to and including
18,000 feet MSL
ADF...Colored airways below
12,500 feet MSL
VOR or RNAV...VOR airways
below 12,500 feet MSL
RNAV...Low altitude RNAV air-
ways below 12,500 feet MSL

IFR flight
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TABLE B. CONTINUED

AVIONICS

Group 4
Two-way communications

4096 code transponder
VOR or RNAV

code transponder

Altitude encoding equipment

Group 6
Two-way communications
4096 code transponder

Altitude encoding equipment

Group 7
wo-way communications

4096 code transponder
Altitude encoding equipment
VOR

12

(3)

(1)

(2)
(3)

(1)

(2)

(3)

(1)

(2)
(3)

(1)

(2)

CAPABILITIES

Non-TCA controlled airways

Group III TCA's

Helicopters with 4096 code
transponders...Group II
TCA's

All helicopters...Group I and
II TCA's below 1000 feet AGL

Up to and including 12,500

feel MSL

Gliders...Up to and including
18,000 feet MSL

VOR airways below 12,500 feet
MSL

RNAV...Low altitude RNAV air-
ways below 12,500 feet MSL

IFR flight

Non-TCA controlled airports

Group II TCA's

Helicopters...Group I TCA's
below 1000 feet AGL

Non-positive controlled air-
space

VFR flight, day and night

Uncontrolled airports
Group III TCA's

Non-positive controlled air-
space

VFR flight, day and night
Non-TCA controlled airports

Group III TCA's
Helicopters...Group I TCA's

Non-positive controlled air-
space VOR airways

IFR flight




TABLE B. CONTINUED

AVIONICS CAPABILITIES

(3) Group I TCA's |
Group 8 §
Two-way communications (1) Positive controlled airspace |
4096 code transponder Jet routes |
Altitude encoding equipment RNAV. . .RNAV routes |
VOR
pMEf OF RNAV (2) IFR flight

(3) Group I TCA's
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b. Non-Hierarchial CG's

Many kinds of avionics equipment exist which give an aircraft
additional capabilities to the three types discussed in the previous
section. Whereas the latter capabilities are derived from regulatory
considerations, those to be discussed in this section are based on
engineering and safety considerations. The avionics CG's of this
section have none of the properties of the previous groups. That
is, they are not hierarchical in nature, nor are they mutually ex- ;
clusive and exhaustive. The CG's are described below in Table C |
in terms of the avionics equipment and associated capabilities.

2.4 DESCRIPTION OF AIRCRAFT CHARACTERISTICS

Nine aircraft characteristics were available on the 1974
ASM Files for analysis in the framework of the newly developed
CG's. They are listed below with appropriate comment.

a. Primary use of aircraft during 1974.

b. Base airport region: See Appendix D for an FAA regional

map. A

1 c. Hours flown during 1974: This variable was discretized
into 50-hour intervals for easier reporting.

3 d. Age of aircraft in 1974: This variable was discretized
into S5-year intervals for easier reporting.

e. Computed aircraft type: The thirteen computed aircraft
types combine the four aircraft characteristics of engine type,
number of engines, aircraft type (simple), and number of seats
i into meaningful combinations for the GA fleet. See Appendix E for
' type definitions.

f. Aircraft type (simple).
g. Engine type.
h. Number of engines.

i. Number of seats.




TABLE C. NON-HIERARCHICAL CAPABILITY GROUPS

AVIONICS CAPABILITIES

Group 1
Localizer Partial use of ILS at airports.

| Group 2
2 1 Localizer Partial use of ILS at airports.

-| Marker Beacon

1;‘ Group 3
E | Localizer Full use of ILS at airports.

Marker Beacon

Glide Slope

Group 4
%-4 RNAV Area navigation capability.

Group 5

Weather Radar Detection of storms in aircraft's
route.

i g

P
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3 i
2.5 CAPABILITY GROUPS ANALYSIS
The identification of subgroups of aircraft with homogeneous
| characteristics within each CG required the use of contingency
table and sampling techniques. The methodology used in the identi-
fication process is described in Appendix F.
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3. RESULTS

DISCUSSION OF RESULTS

Based on the 169,030 aircraft for which avionics data were
available, the following results were obtained:

Table 1: Hierarchical versus Non-Hierarchical Capability Groups

This table shows the distribution of GA aircraft into hier-
archical and non-hierarchical CG's, beginning with the least so-
phisticated groups in the upper left-hand corner of the table. Ex-
cluding the non-hierarchical CG category, a general diagonal trend
can be seen from upper left to lower right corners in the distribu-
tion of aircraft. This means that as aircraft increase their capa-
bilities in the hierarchical CG's, they also tend to increase their 3
non-hierarchical equipment capabilities. For example, aircraft
with no regulatory avionics (hierarchical CG 1) would not generally :
possess complex weather radar or area navigation equipment. On ]
the other hand, aircraft in hierarchical CG 8 would not likely be g
without sophisticated weather, landing and navigation equipment. 3

Some additional observations on the distribution of GA air- :
craft are below: 3

a. Almost 93 percent of GA aircraft cannot fly in positive
controlled airspace (above 18,000 MSL).

b. Hierarchical CG's 5 and 6 together contain only 0.13 percent

ap

of the GA fleet. Examination of the avionics equipment 1
associated with these groups reveals that both include trans- :
ponder equipment, but neither include navigation equipment.
One includes two-way communications. This suggests a reason

for the small number of aircraft in these groups and the
comparatively large number in the remaining groups to be that
the common path of acquisition of avionics proceeds from
communications to transponder to navagation equipment.

c. Only 0.49 percent of the GA fleet falls into non-hierarchical
CG 2, Localizer and Glide Slope. This would suggest that

19
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a.

the normal pattern in acquiring ILS equipment is begin with
a localizer, then add marker beacon equipment, and finally
add a glide slope receiver.

79,276 or 47 percent of the GA fleet possess none of the
avionics appearing in the non-hierarchical CG's. Of these
aircraft, 73,160 fall into heirarchical CG's 1, 2, and 3,
and comprise 72 percent of these 3 hierarchical CG's.

Tables 2 through 10: Characteristics of Hierarchical Capability
Groups

These tables show the distributions of the nine available air-

craft characteristics across the eight hierarchical CG's. Several
generalizations about hierarchical CG's and the nature of the GA
fleet were revealed in these tables and are listed below.

As hierarchical CG's increase in order of sophistication, the
predominant uses also grow in sophistication from personal,
to personal and business to executive, business and personal.

There are some differences among the distributions of hier-
archical CG's across base airport region, primarily due to
CG's 5 and 6 which are notably smaller than the other CG's.
Other variations are evident from the table.

Those aircraft containing more avionics equipment and capa-
bilities are flown more hours than those aircraft with smaller
investments in avionics equipment.

. New aircraft (0-10 years) comprise a substantially larger per-

centage of the higher order CG's than the lower order groups.
01d aircraft (over 25 years) comprise a substantially larger
proportion of lower order groups than higher order groups.

. The computed type of aircraft becomes more sophisticated as one

moves from low order to high order CG's. Not only does this
apply for computed aircraft type, but also for the four char-
acteristics individually which are combined to form the computed
aircraft type (simple aircraft type, engine type, number of
engines, number of seats).

20
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Tabies 11 through 19: Characteristics of Non-Hierarchical Capa-
bility Groups

These tables show the distributions of the nine available air-
craft characteristics across ten non-hierarchical CG combinations.
Generalizations on the nature of non-hierarchical CG's and of the
GA fleet as a whole were obtained from these tables and are listed
below.

a. As non-hierarchical groups increase in sophistication, the
predominant uses change from personal and business, to per-
sonal, business and executive, to business and executive.

b. Aircraft falling into the non-grouped category are older than
those aircraft falling into the other non-hierarchical CG's.
Within the latter groups, there is a gradual decrease in air-
craft age moving from less to more sophisticated groups.

c. The distribution of the non-hierarchical CG's over the base
airport regions are more uniform than the distributions for
the other eight characteristics. Yet, differences are apparent.
The greatest departures from the average occur in CG's 6, 8,
and 9. These three CG's all contain weather radar as one of
their avionics requirements; in fact, groups 8 and 9 are sub-
sets of group 6. It would seem therefore, that the weather
radar is the determinant of the distribution. The weather
radar is found in unusually high concentrations in the southern,
southwestern, and eastern regions, while it is more scarce than
normal in the Rocky Mountain and western regions. Weather pat-
terns of these regions provide the probable explanation for
this phenomenon. Storms in Eastern United States cover wide
areas with clouds, making the location of the storms' electrical
centers difficult. In the West, the storms are more concentrat-
ed, and easier to track visually. Thus weather radars are more
prevalent in the East.

d. Those aircraft containing more avionics equipment and capa-
bilities are flown more hours than those aircraft with small
investments in avionics equipment.

21




e. The computed aircraft type becomes more sophisticated as one
moves from lower order to higher order CG's. Not only does
this apply for computed aircraft type, but also for the four
characteristics individually which are combined to form the

1 computed aircraft type (simple aircraft type, engine type,
: number of engines, and number of seats).

Tables 20 and 21, Figures 1 through 15: Subgroups of Hierarchical

; §& Non-Hierarchical Capabi-
= lity Groups

These figures and tables show the results of the search for
, subgroups of aircraft with homogeneous characteristics within
each CG. A general discussion of the results follows.

The nature of the aircraft within individual capability
groups was more diverse than expected. Only 50 percent on the
average of the GA aircraft within any one CG could be classified
into subgroups, even when on exception of the number of descriptive
factors reduced to two or when the minimum subgroup size was dropped

to as low as 3 percent. Approximately six subgroups of aircraft
with two to four homogeneous characteristics were identified for

each CG. Aircraft which did not fall into large subgroups were
grouped into an "other'" category.

Nonetheless, the study of the joint characteristics of the

GA fleet revealed information about the nature of the CG's which
was in agreement with the information revealed by the study of
individual characteristics in Tables 2 through 19. A summary of
the analyses is shown in Tables 20 and 21. It can be seen that
the lower order hierarchical and non-hierarchical CG's contained
subgroups of simple aircraft such as older fixed-wing single

| engine piston aricraft with 1-3 seats which were not flown and
older personal use aircraft flown less than 100 hours. As the
CG's became more sophisticated, so did the types and uses of
aircraft. Simultaneously, the amount of flying time increased,

\ and age decreased. Examination of the highest order CG's revealed
subgroups of complex aircraft such as new turboprop aircraft and

22
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new two engine aircraft used for executive purposes flown more
than 400 hours during the year. In Tables 20 and 21, the capabi-
lity groups and the subgroups are arranged in order of sophistica-
tion beginning in the upper left hand corner of the report. The
diagonal trends reveal the strong positive relationship between
avionics sophistication and characteristics sophistication. More
detailed results of the individual CG analyses are shown in
Figures 1 through 15.

SCRRPRVISP RS
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TABLE 1

The key following the table shows the interpretation of the
symbols and numbers heading the rows and columns of the table.
The comments below will facilitate the interpretation of the table:

a. Aircraft assigned to hierarchical CG 1 ( No regulatory
avionics ) contain either no avionics equipment whatsoever @
or a combination of equipment which does not match or ;
exceed the specified requirements for any other CG.

b. Hierarchical CG 2, ( Two-way communications), indicates an
aircraft has some combination of VHF receiver and trans- i
mitter capabilities, and not necessarily a two-way radio

unit.
E c. Since non-hierarchical groups are not all mutually exclu-
E sive (that is, they overlap), the columns do not add to
the counts at the bottom of the table. The first four

groups, L through LMG, are mutually exclusive, and the ]
k last three groups, IR, IW and All, are mutually exclusive. 1
’ ‘ However, there is some overlap between the first six

groups and the last three groups, and between the first
: four and the next two groups.

d. Non-grouped aircraft, NG, are those aircraft possessing
none of the avionics covered by the other nine non-hier-
archical CG's.
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TABLE 1. CONTINUED
1 KEY

Hierarchical Capability Groups

1. No regulatory avionics 6. Two-way communications
4096 code transponder
2. Two-way communications Altitude encoding equipment
E 3. Two-way communications 7. Two-way communications
% VOR or ADF or RNAV 4096 code transponder
E | Altitude encoding equipment
& ‘ 4. Two-way communications VOR
x 4096 code transponder
VOR or RNAV 8. Two-way communications
i ‘ 4096 code transponder
3 5. 4096 code transponder Altitude encoding equipment
% Altitude encoding equipment g:: or RNAV

Non-hieraichical Capability Groups

L: Localizer

M: Marker beacon

G: Glide slope

R, RNAV: Area navigation system
W, WRAD: Weather radar

I, LMG: Complete ILS system

ALL : I, R and W

NG: Non-grouped aircraft
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TABLES 2 THROUGH 19

These reports show three numbers in each cell. The first is
the number of aircraft falling into the particular capability
group-category combination represented by the cell. The second
number is the percent of the row or category that the number of
aircraft represents. The third number is the percent of the
colunm or capability group that the number of aircraft represents.

The key appearing at the bottom of each table gives the
avionics associated with the CG's. Hierarchical group reports are
additive across the columns as these groups are mutually exclusive.
The numbers in the right-hand columns of the non-hierarchical
group reports are the marginal distributions of the GA fleet across
the categories, but are not row totals since non-hierarchical CG's
are not mutually exclusive.

i M A A T e NS S 6, S e AP BT A S S z " - - - e




000000000000 0000000000000000000000000000000008000000000000000000000000000000 0000000000000 000000 0000000

. . .
* g9t teste
¥ - 20w
. . .
‘ Leow @90 °
. . .
®00tsscnsnansennan,
. . .
*og's  teo't
. . Oﬁo— .
. . .
' £589 il .
. . .
S00dnscttsntecntan,
. . .
sLe Srey 0
" heL Ll R
. . .
$9esg  ° 92 2
. . .
LER R RS
. . .
v 2eteg ° r2tay ¢
. . QO.N .
. . .
' 99995 ° elSl
. . .
. LA RER RS
. . .
todtet C 2etee
. . 1no.- .
. . .
* efanZ * 1esg
L . .
. LR RN
. . .
* 69t C1etes
1 SNy Y
¢ 9g29  ° sfef
. . .
.
.
.
.
.

e2°'e
12%»

L0t

91’
({94}

02!

evecssoe

n2%o
61%0

L

ol'g
2s°t

S6

ssessesessecnes

L] .
*wite  *sL's
* 600 °* 02'
. .
. . . .
L] .
(IR RN RN RN RN NN N
L] .
. Cn.ﬁ L] ..oo
¢ £0°0 °* 10%0
. .
L[] n . —
. .
IEEER R RN RN RN RN NN NN
L] .
. 9.0 . mﬂoﬂ
S I § A
. .
L ] 0 . .
. .
. .
¢ g6ty C ynel
* 10%0 * s0°0
. .
. .
3 S d 62

I FE TR RN
. .
* 9Lt * 1ltet
* ne*o  * 210
. .
L] L]
. ot . of

LN RN N

L] .
*L8°E * ss’e
* g0 * #2°%
. .
2-g * sl
. .
. .
t ‘ . m
L] .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

asn AYVWIUd

. . . . .
99°s ' 2g°1  ‘ es'f  ‘el’0 % wNnn02 ¢
pEon  * 0n*02 ° 09°S ° sI°1 ] 0¥ ¥
. . . . .
2061 08 S 4m2 s e 2 Ixvy wlv®
. . . . .
0000000000000 000 0000000000000 0000NRsRsI Rttt
. 3 . . .
oS Y aetL. CEr't vty X NWNY0D %
96°0f ° sL'8s f est2  C w'w t ] =
. . . . ]
biLz *oo%2s 12 * 92 : NOLAdNuIENT®
. . . . .
6000000000000 0080000 0000080000000 AR R R R ]
. . L] . .
2550 .t NSt sge e gpty o 0 X NWN0D 2 i
95 * e2°01 ° 2go *oow'iz ' r  wuM $ &
% . . . .
091t oLf ' WE * wSe2  ° NOIAVIITdEY TWIn3v 3
. . . . . | -
secse ssscee s . sssece . V
. . . . . N
SI°6S * 20°0m 66§ ¢ T2°92 X NWNIOD 4 £
06°62 ° 1s'wp * 9u°f  ° e2'tr X wud 3 %
. . . . . w
nne9t  * oeme2 * e9t2  * miSL IINOSH3Ia® 2
. . . . . ¥
sesssce tscsses . (R RN R ssscsn . o .
. . . . . Lg]
§0°n2 ° g2°01 °* 99°n  ° o00't ° T NwnIWI 4
2s*6n  * og*wm2 * of*1  * 22°¢ 3 LT ] .
. . . . .
oogat °* e204 ° fof * 6ot 3 SEINISAH®
. . . . .
LR RN CERE RN LEE R ] e8svvssssne,
L . . L] .
Spe€  * @st0  C It *02°0 X mNWnIOD g
of'e2 ° gg'e  ° 21 * w0 3 0¥ %
. . . . .
SoLl  ° gef ‘u Ll 7 IALLIN23x3*
. . . . .
LA A R RN 000000000000 000000 000000000 rttgssnctosnisnsrcse
. . . .
" . (1 . 2 L] 1 .
. . . .
LA R essve .
AR LA
- . Uik




St O

AVNY 10

IW
(o)

a
A

juamdynba Suypoous apniyaITV

1apuodsue1l apod 960y
SUOTIEdTUNUMOD Kem-OM]

Wtdesl

ngtes

[EELIY
AR NN N
08t
1§¢2
sessesen
ri‘y
5886

“0°t

seL1

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
»

93

L

‘8

dnodd

*aut

L LT B

ee*nl  * (0°8i
s¢'t * es’0
.
L b 11
.

esececes

>
< <
..

>~

22

sessccae

Sel

ce*
ve'

0
<

.

AR |

¢ et

* n

.
cesscseen
.

LI L

b KA
¢ty

.
csssesscs
T

. &—.ﬂ

.

‘95

.

wieel

sesccscee

L

.
.
.
.
.
0
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
°
.

J0A
juaudynba 8Buypooua apnITITV
aapuodsueal apod 960%
SuoplIedTUNUWOD ABM-OM]

juawdynba Suypooua apNITITV
aapuodsueal apod 960%
suofjedTunUWoOd ABM-OM] °

juawdynbs 8urpoous apniTITV
aapuodsueal apod 960% °

€00 ‘e

9

sesssces

TL°se or®ie
LA 21°%0
ce sy

secssses

0st21
§2%9

L

niy
2%

I3

0

n
9

L L R I S S T R I I I I I O L B
.

9

vy

sl

tsccsves

0t0
o

LA}
0*¢

S

.
.
.
.
.
.
o
.
.
.
.
.
.
.
»
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

92°0¢%

0s11S

19°¢¢2
si*ie

LA 8]

tecscses

12t
ns*ne

129

secsssee

26°n
L£°Ln

$i82

uott
29%e6¢

1£9

v

AINNILNOD

T

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

CH. |

0 st e 0ttt ettt ratntreetarant ittesetecssttn senerenistosesetesasesesncstosotsssessscnesss

£9°0n
Se969

gEncus
Lecsn

6nvse

92°1
220y

994

§0°¢
nlfof

wioe

£6°0
SL’ss

e

€

dnodd

A

9

S

0569

02'6t

Ho!

oL

91°n
LIRa]

L]

2

wae

oS§

‘7 T4Vl

4

9L°si
2§992

essessase

¥L°$S
12°92
nesnl

i

69°q1

£in

66°
G0t

0
n

92

(1%
§9°

1ot

0
s

T

AVNY 10 ¥OA
1apuodsueil 3apod 9g0Y
SUOTIBDTUNUWOD ABM-OM]

AVNY 10 JQV 10 ¥OA
SUOTIBDTUNUOD ABM-OMT

SUOTIEBDTUNUWOD ABM-OMT

soTuofae Ki1o3eTn3ax opN

dnoyd

3 “(d i

.
SIviuL®

% NANT0D =

2 wwe >

.

d3isudia LON/QdLNan]"
.

LR R T R N
.

2 wAn U >,

2 ~la )

.

CRLIIM

.

C R R R R

X AWNIGS %
X -y ®
.

*Shy Tvindd davadulv®
.

® 8 9 0 0 s 00 000000 0000 e

.
X NWNI0I 3

2 CIVL ] "

.

vid3as/IviNISAUNT®

. .

L R R T Y

8

dnoyd

x4

i

31

o T

Y

e

0

Py



. >
(Y84 . . 5 NUNW0I .
(1] u ' “ L sy .
o .

se%e 1]

0000000000000 0000000000000000000000000000000

Lis3 SnIvinnun :.u:-u

.
o . . . .
"L o't
[ i ok 1) g2
oS

[ 15441
vi‘e

.f002¢ w

foot s

.
.
.
.
.
.
0
.
.
.
.
.
.
.
.
.
.
.
. . . .

s3Iy :uoo"

.
.

.

L]

.

.

L]

L

.

.

.

.

L

L]

.

L]

.

.

L]

L

.

0000000000000 00000000000000000000000000°00 000NN RN I NN RN NNRRNNNRECNRRRRRRORO RN ROOIIOTS
L . . . . N . . . . .
S astet C ogEtel C oe’ft 48°€1  ° s2%21 C sitel X AWAUD "
9 92°e  * 19t SO°LE C ose't C 22ter 5 won =
. ¥ . . . .
< elgs ' epe  ° 2088

. . .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
L
.
.
.

g2902 t922  * 1w

32

L] .
* 1% * o021
” 00°€ 00wl

0s*21  * ws°sl
¢ ot

.
.
.
o
.
.
]
.
.
. .
.
.
.
.
.
.
.
.
.

2 ANNY0I

.
n L0 * seif

.
o
.
] w0y d
.
.
.

'3 e b LTEIT AR

s000csssnen

18's
£0°0

2

L9091 3 »Ou

. .
0 .
* ws'tL ¢ se°2
. .
. .

IS}

9029 fone 92

80000000000 nEsv st
. .

(11} fol (TYY] anNvI9N3 ﬁzu

e e ocecovee

wng ° ] . i 9 . $ . » o € . 2 . ]
° . . . . . . .
800000000000 00000000000000000000000000000000000000000000000000000000000000000000

.
L]
.
.
.
.
.
°
fe°f “ 3 WwnI
.
.
.
.
K
.
.
.

NOIDIY LYOdYIV dSvd € T4Vl

- Eaniac sl i i e el et e n




7 ” i R e Lo TR i

ANa J juaudynba Suypooua apnifITvy fi
e - 40A y 1apuodsue1l 3pod 9604 ﬁ
juaudynba Buypodua apniTiTy ; suotlIed UNUWOD Aem-oM] °9 i
2apuodsueal apod 960%
SUOFIBdFUNUWOD Aem-oM] ‘g juawdynba Suypoousa apniIyfITy AVNY 10 JaQv 10 ¥OA -4
2apuodsueil 3pod 960% SUOTIEdTUNUWOD Aem-oM] °€ |-

Ll

¥0A

juaudynba Buypodua apniyary AVNY 10 JOA SUOTIBOTUNUUOD ABM-OM], *Z
Japuodsuei) 3pod 960% Japuodsuel) apod 960%
SUOTIBDTUNWWOD Aem-OML */ SUOTIedTUnUMOD ABM-OM] ‘4 SOJuoTA®R L103eTn8a1 oN °T _;
dno¥d b dnodd dno¥o

pcb |

®80essesetssssrennasnnnnes ssecssestsnee

.
. . . . . . . . . . o. ‘\
. . . . . . . . . . . . . . . . . . .
2 LW CURCE. RGN e0te  C eaten togeter ot aite it 3 L Y M
S 0Eee9t * 2om2t * weeZ  * S ¢ st 2 0SHIS ¢ qaemy  * ogev ¢ egoer ° L e
. . . . . . . . . . . -
. . . . . . . . . . . e
{ o 15 B L] S Hye  ter's it este "iwpts. T N W) e
1 : 3 s et TOUSS2 C getes Y 2ett Cgete % win 4
] . . . . . . . . .
i ML £ g | t 5. et ‘e t % LURE LIEE
\ . . . . . . . . .
3 . . veees D P R P N D P
] . . . . . . . . .
m * 52 . . . LY LAl . go0'2 . T W)
3 . . . . ©el*ne * 19°21 * Lu'st ° "
3 . . . . . . . . "
: L S ¢ b M 11 * 6952  ° vos LD g
4 . - . . . . . .
w R R L Y . .
i . . . . . . . . .
A ¢ 22°0  * %80 * g1t * te ¢ 1g%0 ‘egt0 * 110 . T anIud .
4 = testt * et Ceette *ome’sS ' g0%0f Csetr ° % wus e
i . . . . . . . . .
3 S ' e ‘e ] peihc 1 SRR | 4 ‘82 <
3 . . . . . ] . .
R RN R R R S A S, Ssstsncesn
. . . . . . . . . . .
COSUED Y eLTSE C 9IYRT Y L0°ST % 02°UT * @0°s1 * 91°21 Y &e'21 ' ur'st ' ¥ wwd02 .
. . hb.‘ . NO.— . CTAY . N—-o . TN T4 LR T VTS . fﬂ-n . DAL . T I .
. . . . . . . . . . .
Joses2e  * seet  * 2ef te Tl J#N99 " S e9se- " gon, T azie ° RLEIEE LEVLV
. . . . . . . . . . .
e e e e N ea e e e e a s e 0o e0ean00aeaeetaltereaetiaisntaseisratetesetetorctstostctesistiastetanans
. . . . . . . . . . .
O Lot L B T B Tot2TE2 Cr0tL 2oLl C 89°Sl Y 9g'12  * mat2l ° T Ww0I0) s
: S eSSt BITZ C 6%t m0t0  * ee'2f * 19%0m * m9'y * matgl ° x CRL] *
. . . . . . . . . . .
* 9en92 * 1ami * oec ¢ 1% vl 1 S SCie Y las0t Cmest e ° LT Ly
. . . . . . . . . . .
o--o-o.c-n-oovtoootcponnvlcoo-v-.--o-o-..c---nu--o.-.c'-.-.o.-....--.o-.non-oncvo-o-oo--.l-
. . . . . . . . . . .
bl o LR ¢ SENTE Y Retw . Y ERe v agly gty e T NanIn) :
# ML C F0°0  C te’SZ * g0'cw * gg’e  * ety ° X via .
. . . . . . . . .
' se9e ' 9ur 3 | ' e062  * aser * 0% o T A NadiSwumin
. . . . . . . . .
sssraniannese D L NP
S v € [4 T dNnoyo
QINNILNOD "€ d79VL
e T r——— — S— — — —

P~

ket o bk o i S 2

< s SR £ WDl Y sbuien 6.




T T S e YT Y e T TSI

Ssscsscsccerenened

seccsssccenene

€0 0000000000000 00000080000000 0000000000000

. . . . . . . . . . .
S BOCE  C00°L  C u2'n ' eg's  C 9wt t este  C 1O oog't toesty % NANT0I ®
s *21'LL C Ltz * 90°0 ' wi®0  * mo'9n * Imtp2 * 2f'2  ° €1%¢ 3 “Ub 4
. . . . . . . . . . .
* em0s e ¢ el S 2o ‘fpge  Cemer Wl  £9¢ ® 662 = 0%2°
. . . . . . . . . . .
. et sbsscttecinnce 0000 L R N AR R Y 0000t sgesttansnnenn
. . . . . . . . . .
48°s  CR1t0b ° 016 C uS°T  Celf  C t0'@  C geeg  C opet2  ° ow0t2 % NWNWI 7

* 6ol 0£°€  ° 20°0  * 9uto  * ge'9m ° sa°92 ° S2'2 * 02y ° x uuy 0

. ® . . . . . . .

inze  ° es2l oue * R S * 960n , ° 2%g2  ° Lel ¢ ens s eng = ov2*

. . . . . . . . .

200400000000

. L] . . . . . . . .

R1%9  * egfe  * mgt0l C sL'1 et Sl o UL TR 2 R L % NWNI0D 7

* EICT1 ° Ge'2  ° 10°0 C 90'0  ° wstim  2gt0g C e1t2  * 29 x ol *

. . . . . . . . . .

1an0t  * 2911  ° gof 2t °9 * qwen  * 991f  ° 922 * L8 2 661 = 0S1°

. . . . . . . . . .

S0t scboensncstansstonnns L N NN IEE R R R R RN ) LR R R A ]

. . . . . . . . . .

ng*ol 050l * §u°st * 6Ll ° €4S * en®SI * stt0r ° m2°L  ° ¢ewtn X NWNIGD *
S EI'L t et 10%0 Y suto  Cooltem C eecuf * mLt2  C gnte X wud

. . . . . L] . . . .

slgel * 90fl  * 69 b ‘e ® 968L  ° eSe9  ° 20S SALRN onl « 001°

. . . L . . L] . . .

Sseessssseces

e e ® e ® s e 8 e v s e e S 000 e e .0 P00 e o0

. . . . . . . L . .

g oppl  * L6'9  * 01wl * ef's  C o100 ° SS°ml * W&l C gE°€ ) ° fes QLT o 4
* 96°F C §L°1  C 100 *.10°0  * es°0f C 2ufenr | Ow°t  * ewtol ° 2 .y 7

. . . . . . . Ll . .

engr2  * L9W o2 il c 9 MELLLY AN 71 T2 S 1] ® oese 66 = 0y °
. . . . . . . . . .

L A A RN ®0ccsssnrtrnsnnne LA AR E R R RS S0P 000000t estecstetsssnittonsnenate
. . L] . . . . . .

2L°€r 2Lt tretL tometel foswtol C M1ty 05°21 * 29al ° 2s°n2 L aWn03 .
' 00°2  * 0e'0 ' Guto ' 0%0  * 69°sl s81s  * Le's % ouetge 3 wLa 2

. L] . . . . . . .

fulg2  * g9n * ev? b tu oLgve 120¢1  * 0981  ° Sung  ° CLINE S
. . . . . . . . .

s0ssnv e S secsssssense LA R R AR R L RN N .

“ . . . . . . . . . .
3 . ang ¢ " . N . 9 . 5 . ” . £ . 2 . 1 .
3 . . . . . . . . . .
M, 000 0000000000000 000000000000000000000000000000000000000000000000000s000cbosrs

i b

NMOTd S¥NOH "+ 9T4VL




¥O0A
Juauw

AVNY 210 Mm:n

-dynba 8uypooua apniITITY

a9puodsueil apod 960y
suorjedTUNUMOD ABM-OM], °§Q

dnoyd

40A
juaudynba Buypoous apnIFITY

aapuodsueal 3pod 960Y
SuoTjIedTUNUMOD Kem-OM] °/

juamdrnba Surpooua apniTITY
a9puodsueil apod 960k
suolledTunumod Kem-om] ‘9

. . - . .

. . on.h . CN.— . ﬂeub . °°.°
. . . . .

* 00691 ° 2mmel ¢ gLe2  °* 9§ st

. - . . .

B0 LP R 000000800000 80p000 0t borssntsrRa
. . . . .

¢ £9%€2 * €£5°Cl  * 25°91 ° 00°¢2 ° me'yf
s FELYe - T ety Bl < e * wi‘o
. . . > .

¢ 6L0n  * 6591 ¢ 2en ¢ nl * 8

. . . . .
0000000000800ttt RS
. . . L] L]

. uﬁuo . ﬁ?-u . Qﬂ.— . ‘N.GA . 0:-#
* b * 2ty * noto * S0%0
. . . . .

* legmel C owil * 9 NG Sl

. . . . .

F S S O ST S PG S S T Y
. . L] . .

L TAN] * 966l * @201 * motel  * 9ncil
# * gl'el  * 952 * go‘o ¢ ni'e
. . . . .

* Cue2l  * pang * 90§ * * Al

. . . . -

. . . . L]

et i ST 1 RS R e 2
s * 05*ie * o2°2 * oo S )
- . . . .
*oon.g * LYy A &% )

. . . . .

. . . . .
oL PR AN -t s SRR S e A
* STES e A taes R ¢ Lo’o * 9%
. . . L] .

L LR (L) t s.2 *s

. . . . .
$00060a0s0sssesescsasssssccsesscsacesarcsoae
. . . . .
bR S ) I R - 7 | PR 4
g by g 7 I & A ¢ * ed%o * el
. . . . L]

* 0k0S * 96 Rt S e

. . . . .

.

8 L 9 4

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-
.
.
0
.
.

juaudynba 8urpooua apniyITVY

dNoyo

1apuodsueil apod 960% °G

AVNY 10 ¥OA
13apuodsuelil apod 960%
SuoyjlIedTunumod Kem-oMm] ‘4

AVNY 20 J4Qv 10 ¥O0A
SuoTIEOTUNUOD AKBM-OM] °€

SuoyIEOTUNUMOD LBM-OM] °7

sotuoyAe K103eTn8ai1 oN T

Xax

0000000000000 0000000000000000000000000000a000000008000800000000030000000000000rPesrsivsinsonstossscrnnia

dnoyo

. . . . .
92°0f * £9°00 o1°n * 9L°s1 * 3 rOY ¥
Ll . . .
05118 ” 48949 0fe69 “ 25992 ” $ivioL*®
.
000 00000t atesR ettt anitnttsnssstRssssstRansenn
. . o
Lnld  ° we'R2 we'neg * ne*ze ° Z NeNT0D
9212 * e2'wn 62°n tap X wia
. . .
08601 * n2nel 2Lt ” néos “ S8NUN UdLNanl
A RN RN R R R R R R R R N R )
. . .
niy * 51y of’nt  * mgt1g ° % NeNWD
e * wgtel 269 In°ws . 3 “ o
. "
nas ¢ geen Seb * oony iy N*OT4 LON
. . .
LIL LR N ) R R R R R A R
. . .
£9°yq * 95 eLtL *eLR 7 X NhN LD
ALng  * 99°s§ 21°n * 2Lt e X L]
. . .
S1S»  * ou8vw S§5S * sne <$
. . .

sesanse

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.

.

.

.
.

.
.
.
.

.
.
.
.

.
.
.
.

.

.
.
.

ssssscsnse

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
uf = ysr*
.
T RN
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

. . .
682 g2l or*t  * 60 ° % NWNTOD
26%4s ¢ g1°92 60°§  ° §6°L ° x mu
.
ecer 12w Le * 62 2 obn = Con
.
B R R T T R PR PP P PR L PR P PP PP PP
. . .
en*e  * o1°l E el S T b I 2 N
nutte  yetne 66°2 et * 2 rus
.
siel ° osse s Ll 2 66§ = 0Nf
“esessssen.essesseasasssessssacassstasesttetastttennnnns
. . .
s2°v ° ou°t %@ - tawtt L T T NWND
8L%¢n  ° ne'n2 60°% - Sty X »u8
. . -
fL12 ° 92l L8l * sef i ong = Outg’
. . . . .

/

JINNILNOD

€

4

‘v 4T14VL

G860 000 s 0 e 0000000 e00000000000000000000800000000000e0rriasieceteciitestoesiocssesssssssstssssncttssnnssas

T dnoyd

dno¥sn

35

g PR

et

A

5

£
&

R e o T Y oy




LR Y T RN R

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

® ® e e e 0000000 000 e e e e 000

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

sseessesssccss

L]
.
.

L R R N N

.

* sLel
* 1%

se0esecsscsccesss

LIVIOYIV d0 HDV

“evescessscscrces

€esssscccncene

40s0csss500s0cane

@ ® ® 29 00 e 0000000000005 e e

®scssssssscnanrin,

‘S 9714Vl

.
.
.
.
.
.
o
.
.
»
.
.
.

e o 0o o

Suv3a S2 = 12

80 et 080000000000 0000000000000000 0000000000 sRessstntsncssstoe

SuviA 02 = c_“

Suy3a S1 = ——.-

SuviA 01 = § °

R Y

Savia ® =0 ”

E
g

I

s dd e

Gt

36

i T

T Y—

) g W

RN PO

¢
m
g



IWa

. AVNY 10 ¥OA
juaudynba Suppoous 3pnITITV
Japuodsueal apod 960%
SUOTIBOTUNUMOD AeMm-OM]

¥0A

juamdynba Suypoous apniIFITV
aapuodsueal apod 960%
SUOTIEDTUNUNOD AeMm-OM]L

‘8

A

dnodd

R R T R R R X

e

juaudynba Suypooua apPNITITV
Japuodsuell apod 960
suorjedTunuuod Aem-om] °9

juaudynba Suppooua apn3iTaITV
1apuodsueil 3apod 960% °S

AVNY 10 ¥OA
aapuodsueil apos 960Y
SUOTIELITUNUMOD Aem-OML ‘%

dnoyd

P |

92°us

0stis

[T
29°s¢

snee

21%
0S°s

£9

ov'o
20°9

nSs

. . L] L . .
S SRYST L CATES T FPUE Oy e g0
. . . . . .
* 050691 ° 2npel  * w62 ' 9S t st %
L . . . . .
R T L R A R AR AR AR R
. . . . . .
* R3°s  * en’0ol * 00°s ° ef's  twrler
. . C—Iﬂ— . cmid . mo.e - ONOO .
. . . . . .
* 2606 * 1081 ¢ enl =i ‘ ce >
. . . . . .
R R R AR RN
. . . A . .
* 0t * ol®0  * o030 ° o0 w90 °
. . FODQ . N—-O . O.O . ‘0‘0 .
. . . . . .
. 1081 . 21! L] [ . [ . 1 .
. L4 . . . .
B R T P P T T P R R P PR
. . . . . .
S ap's  teotl  *-09f0 | %.0%0 |t sstR ot

| . . —n.& . —nne . eoc ] Fo.o .
. . . . . .
¢ ngus  * 9ft * 9 270 ‘n i
. . . . . .
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

f9°0n
S8989
Cosasrsre
19°¢
96°n2
CYATS

9€°0
st

gne

9n°1
8oLl

5001

0569

2000090

nEw
28°S

#Ls

ssecsense

f6°1
nn°L
net

t52°9

LIy
asn

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Eaa

vLtst
eg£992

L0t
Le°g2

L1592

£0°s
onne

ongt

8Ltnl
88 °99

Sfof

AVNY 10 J@v 10 JOA
SUOTIEOTUNUWOD KBM-OM], *€

SUOTIBITUNUMOD AemM-OM], °*Z

sOFuoFA®R Kiojeyndaix oN °T
dnoy¥o

0000000000000 0000006900000000000000000000000000000 0000000000000

.
Y wud o
.

Sivius*
.

essvesssssssessssssens
.

% NWNTUID ¥

4 LIVE) ®

L]

Qiioud3id LON®
.

2 NWNI0J
LIv ]

Suv3A SE ¥3IA0

.......'.Q..'..'..W..
.

X NWNIGI ®

3 (L] A

SHY3A Sf - _-”

0P e 00000000000 iesrtoentosssestssitosecscsstnctenestettoersdotontChsersstconenennioctonconssettonsnnsse

8

L

9 S

TINNILNOD

v

€

‘S HT4VL

[4

T

dnoyd

37

AL R Ly

B

AR i 57 7 AEAIY

®
3
b
M
£
i




(194

.5LS8S

T R I R T I A

notl

e ® o0 0 00 00 0 0 00

. .
*elsy °
TIeEraT
. .
¢ S9¢el 4
. .

G48csscccsccccnssactessee

g
€Wl

201

. . .
*s2'v  * semt * wicol
2 teftus togete
. . .

¢ efofi * sgam oS
esesessssseversssssecseses
. . .
et * oe9tse 21ty
~ ' 40'n  * mwt2
. . .

* wntaL  ° 261§ ¢ Lve’?
. . .

secsssseanes

2 .

L

® e e 00 0000000

B R R R Y

161
22'0

<

escesece

95°91
6l’0

92

wn'eg
96*0

is

12%ig
o

on

esssssne

S

u9tLl

0

61°0

[T 311

So

csessces

29°

Si*an

§90

o1°qi
£0°SS

92¢

oi*oL
96°nn

LGuSE

So*

e

L

L

68°9

v90

n

stto

fol

.
.
* eL9s
.
.
.

Ly
9n°ni

Lo08

20°2

fnsl

.
.
* 98's
.
.

s§°1s
§2%up

0L25§

see

s6°sn
f101s

oLi0g

e §

0000000000000 0000000000000000000000000809000000°000ssertannscass

ddAL LAVIDUIV AI4LNdWOD °9

.
0°0
0°o

-

e e oo oo
-
I
.
-

L]
.
* $9%0
.
.
.

91%0
1o}

fs

Ove

s o0 0
-
-
.
-

CER R

fo°Ln
25°s

6%2%

. 2

e2

0L%0
SS°¢

ol

Lot

se'n
9yt

wele

o6l
fR°s¢

LLAR ¥4

.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.

®0ss00000000000000s

q74V.L

3
X

2
X

X
X

X
3

sc0sccens

”»

NI
rud

9 3aal

NaN D
iy

S 3d¢al

NN T0OD
LIe7.]

?  3aAl

NRND
i

£ 3dal

NI
N

2 3aal

N2 0D
(4. ]

L I I IR R I A I I I

1 3aa1’
.

2]

Dot hin

B A

-4 e,

G it o

ﬁ
!

pr-~cmo

PO 4




aule o oo gy Bl et " o it i ” . e

3 juaudynba Sujpodua apnITITV
AVNY 10 ¥ 1apuodsueil apod 960y

¥O0A SUOTIBDFUNUMOD Aem— .
juaudynba 8uypodua apniIrITY FIedy oML ‘9 |

13puodsue1l apod 960y ; Jusudznbe Suppoous spalgiry AVN¥ 10 JaV 10 HOA i
STUTIROTUNUWOD KeM-OM] '8 1apuodsuery 3pod 960% 'S suoyIEOTUNWWOD Aem -

juaudynba 8uypooua apnitITV AVNY 10 jOA
| aapuodsue1l 3pod 960 1apuodsue1l 3apod 9gQY
| SUOTIBDTUNWWOD Kem-OM] */ SuoTIEdTUNUWOD AeM-OM] °¥% sdoTuolae Kiojern8ai oN ‘T :
| pT anouo dno¥s i3

D P R

i
Suoyledunuuod Aem-oml ‘7 ~

. . . . . . . . .
. *es'L C el * £0%0  * #0%0 * 9205 * fatam * 01w * .
. . . . . . . . . .
S 0f0avl * 2mm2l  * aze2  * o< * sy JOSHIS Y Suewu  * cgae * 7
. . . . . . . . . .
ereseenene . '
; . . . . . . . . .
3 . 251 * 19% * 01 ¢ 0G%21 * 2e°f . . . . . . . §
. * meto  * 21%0  * 12'  * fev  ° . . . . .
. . . . . . . . . . .
Seese gy °f e :® ! MRl Sumnnt - Sgpmgs o0 $1 dern® 1"
. . . . . . . . . . . |
D P P T TP PP PP P PP PP PP PP PP .
. . . . . . . . . . s
.ty ot I T L T IR TR ¥ S U VLTS PGP S . £
2 * S entE ° % Swetn ® goter  * watts ¢ & lad o 2 .t * -
3 . . . . . . . . . . =
b 1 S T s 2 ‘o o W AT TR T . 21 qrast m
. . . . . . . . . .
R T - &
1 . . . : . . . . . . £
SEHEt 60ty Cagte S mwtel C 0I%6 % a0 f getn  C sctal f wats  * % oseieyd . 2 §
. SE(%6 9 260, Saptyit, @ wave t dimesy vlgtdy 8 atees 8 pwieetiar i a N g . M B
. . . . . . . . . . . i
. . . . . . . . . . . z
. . . . . . . . . . . .
S . . . 3
b . . . .
J . . . . . 3
. . . . .
. . . . .
4 < et . . .
. . . .
eeesaniins . . i
. . . . . . . .
LA % TR S aheT - Mgty . Wiggly 8 T e 1) *
’ 2 . s 1 SIRRE T DRSS O ) v.ie e
. . . . . . . . .
9 2 : S we b kg § & w . o ezt
. . . . . . .
. . . .
. . . . . . . . . .
i oL b, TN L 0 S N el i o SRR e L TR < R e T NaY) 5
% TOSETLL T uEtE T w0t 90t 0u'eE t ertel * asts  C nater * T “n ¥
; . ' . . . . . .
;. M * ws M) ML) it 4 | ML) b v odear*
3 . . . . . . .
R P PP PP PP RN
. . . . . . . . . Ve .
L SR S L TR RGN T Gl TR T TR | T ) 2 o T *
. CLITLY C a2 otn t ugn t 02%we tgits ® . . X .
. . . . . . . . . . .
ML TR T UL 1 ‘o *e R * 2 B g s L denst
. . . . . . . . . .

D P

i ¥k v £ Vv 4no¥s
INNILNOD °9 9149VL




okl 2 datag . Liais,

e .
q
|
o
|
|
L N R R RN
. . . . . . . . . . .
¢ 852 tetto - osLlt S Ieto t 22ttt C SIS X NWMIDD 4
P *9vto ottt *158%e ' 2nel * 99teg C gL°1f X wud .
. . . . . . . L .
* soge 4 * 2 oy 1] LTI I 111 S 14v880304°
. . . . L] L] . . .
. L] XX RN st . X R N . ssevee
. L] . L] . . . . . . .
* 9L°CE  C 62°TL * mSDI 99UVt 62%92 ° £0°12 ¢ e2n°f  ° Lg'l  ° 9%t ° X NW3I0D :
. . -.,ﬂ . .‘-u . .0.& . ‘—bo . ’QOGQ -ﬂOG— . —..o . NQ.— . N R .
. . . . . . . . . . .
* 22t ° elle  * €fv ¢ ot ‘e ° 1501 C 0sg2  ° se ¢ 9 ¢ 3140w ONIW GIXT4°
. . . . . . . . . . .
@000 0008c0stntsca LA RN 0000000000000 0000 0000000000000 9080000000000 00000 0000000t sRe)N
. . L L] . . . . . . .
S A1c20 C 0n%92 C 19%fe ° 9a'2m ° 59°f9 f Sles ° 1€°Se ° e1°09 ° euuw ° % NWNTWD : .
5 *egf2  t e’ * 20% ° L0%0  C mLtwe C €1%¢0 C 00°f ¢ se9l ° 11 “ou *
. . . . . . . . . . .
*.4009fT * Svef  * ger2  °* me ¢ 001 S nieef €9889  ° Qglm C g0ws2  * 3WUNIS INIM Qaxls*
. . . . . . . . . . .
8000000000000 000atotlociannieltoenitittar PN Rttt Nttt tltNitieitecslinintriititenienenssnsetavsssnotosnsanne
@ . . . . . . . . . .
*00° ° 0° *ot'0 * o0°c * 0° "o00% * 0% ° o‘0c ° o00°0 ° % NWNTUI "
. . °.° . °°.°‘ . °.° s °.° . °G¢°~ . aoﬂ . °.° . OOQON . 2 Oy .
L . . . . . . L] . . .
‘s *o o 1 ‘o ‘o ‘1 ‘o ‘o 258 v 378191810/dn1 10° o
. . . L] . . . L . . . 4
P00 NIt talent RN ae st i el tat Tl et titnieenientinNietnisianio it esninestniinsienssnsssssnsssnsssens
. L . . . . . . . . .
* @20 to'o * 00 tost2r *el*t  ° 00 * 0% * %0 a1y T NKT0I ?
4 ‘22'0  ° 0fo ettt uffT  ° sS%0  C 29%0  ° 99%¢l * 2ptlw X  wOM X
. . . . . . . . . . .
* 99¢ YAl G e 20N * e b L3 ‘ wo2 % LTUSRET T
. . . . . . . . .. . .
esstssvens ®esscbosrttntenens LERE RN 0000000008000 cssnbsssststennnece Ssnee
L . . . . . . . . . .
beil | il SRR PSR 1 ®p9'0  * 10°0 ‘ S0°0 * Ge°mi ° 12°n X NHNYD ]
‘ * e toete of *sufo  *erto ' oGt o2°uv * ro'1s S TV A
s . . . . . . . . . .
‘etz o S co el L s s o 1 I -5 S 430179°
. . B . . . . . . . b
2 S8b0csttesitvsnn R A R R 9080000000000 00000 00000000 esssbtesencene
. . L . . . . . . .
. “Nng . ® L L . 9 . (4 . v . (4 . 2 L] 1 .
. . . . . L L . . .
....'-nt.l.-oo....OOQIOOOQQ...-..a.....-.o.oQ....u...J...o.ootu.vo-...uo-.tu-oo-
3
i $
b
4dAL LIVIDYIV L dT4VL 3
2
: §
£
-




i AR LS R T T O T T e T sfaali TR oy

TR Y T

u:a u:ﬂl&asvoucavouuouv:u«ua<
S¥N 39 Mno> 1apuodsueal 3apod 960y
juaudynba Buypoous IpnIFITY SuOjIEdTUNUMOD Aem-OM] °9Q
aapuodsue1l apod 960%
SUOTIBOTUNWMOD Aem-OM] °§ juaudynba Suypooua apn3yITYy AVNY 10 JQV 10 ¥OA
3 xapuodsuexl apod 960% °S SuOTIBOFUNUmMOD ABM-OML
q0A
juamdynba 8uppodoua IPpnITITV AVNY 10 ¥OA SUOTIBOTUNUMOD KBM-OM] °Z
aapuodsueal apod 960% a3puodsueal 3pod 960Y
suoyjedjunumod Lem-oM] °/ SUOTIBOTUNWWOD Kem-OM] ‘% ~ soyuorae K103enda1 oN °T

FT ) b dnouo , ano¥s -
i

w.,‘..w
%
&
F 2
¥
o
.
3
%
¥
&

000000000000000000000000000000000000000°0000000000000000000000000000008000000000000000000000000000000000

]
g
{
3
.
4

. L . . . L] . . L] . .
b Cef%L  * 9Lt * £0°0 " evto ‘9205 ° fetor ° 01°w  ° 9r's1 ° x L) E
. . . . . . . . . . .
® 050691 ° 2pp21 ° wileZ ° 9§ ® 4St * 0SIIS  ° SRew9’ ° 0ge9  ° 2%992 ° sIvios®
. . = . . . . . . . .
00080000000 00000 0000000000000 00 0000000000000t 0000000000000 00000,00000000 0000000000000 00000 00000000
. . . . . . . . . . .
¢ 0% 2 0fo ° 0% ¢ 0% ¢ 0° ° 0% ° 00 ° 0'0 ° 0°%0 ° % wwN0D &
. . GOG . OOO . O-G . °0° . °.° . O.O . 0.6 . O.O . % nod .
i . . . . . . . . . . .
" * 0 s 0 ‘o * o ‘o ‘o * o *o ‘o : Gu8Uddn LuN®
b . . . . . . . . . . .
9000000000000 00000000000000000000000000°,00000000000000000000000000000000000000000000000%00 0000000000

: 8 L 9 S Y £ z 1 dno¥s
@INNILNOD ‘L TT14VL




(134 13
sont

99°Se 09°9¢L
oo.a

Le919t 0§se

[ EE R R R R NN N
.
ans *
.
LR NN

esscscccse

.

* el
bl [
.

o |

Lo°o
£1%0

Sebetoten

.

* oLt

* sv'e

.

o

.

I R R RN NN N

. .

® 6L°9L * 1v'es
. 50%0  ° e0%0

L1534
L0

9t

e6°le
o't
wie2 °* €v iny
. .
Sessessetnn

L]

N 9

L]
LR R N RN N

ddAL INIONH

esnecsessee

S0 0ssscsssnetrene
.

* f0°0

. ONQ—

.
(T3 ¥
.
Sssssssan
.

. ﬂhlo

MR LML

.

S9s§ n 2es

S0000000b0snarre

.

* s0°0

L] ‘..N

.

ree *
.
IR RN RN
.

92°ve  * 11°66

90° 1§ ” ni*ze

st1%0
61°9

1o
p2°0§

£9°0
06°02

95208 u 20089
I AR R RN NN NN
.
" 1
.
Csssssniten

‘g 914Vl

(28811
'y

2298

[ 4

® e oo 000000

£2°0
Se's

0t'o
e2°

9w

9z re
£5°s1

f9182

T MunWI
X rus

X AR W)
3 -0y

“%39 wlv INIwang

X NRNYID
% vie

13f0keny

X AWPI02
3 i

J47uSi-rn

$ecsssssseescenssnns

2 kwitWI
x vy

cl.yalienny

X Awn)
X »UN

UNILYDnalI3a

Sescesncenstcscanses

v e o 8 60 0 ° e 8 000000000 seseee e




TR

ikt i

Ina
a0
AVNY WOA

juaudinba Buypoous apnaITITV
Iapuodsueil 3apod 960%

SUOTIBDFUNUMOD ABM-OM] °g

. 40A
juaudynba Buyrpodua apn3yaTy
I1apuodsueal apod 96Q%

SUOTIedTUNUWOD Aem-OM] °/
dnodd

juaudynba Buypooua apn3faTy
Iapuodsueil apod 960%
suorjedTunumod Aem-oAl °9

juaudynba Sujppooua apnIFITY
aapuodsueal 3pod 960% °G

AVNY 10 ¥OA
Iapuodsue1l apod 960%
SUOTIBOTUNWMOD ABM-OM] ‘¥

AT

dnodd

AVNY 10 JaV 30 ¥OA
SUOTIVDTUNUMOD ABM-OM] °*f€

SUOTIBOTUNUMOD ABM-OM] °Z

sdjuoyAe £103e[Nn831 ON °T

P 00000000000000000000000000000000000000°0000000000000000000000000000000000000R0000000000s0se00c0000RRO

. L]

* * 95

. .

¢ o0gceat “ el
Ssssssssetessnttan
. .

® 00‘0 0o

. °.°

.

ik | 0

.
LA |
.

.
.
.
.
.

esecssecserssccccne
.
.
.

. .
.
.

* els2

. L] . . . .

* L% ° 50°0  * 60'0 % 92%f ° §9°'0m ° O1°w

. L . . . .

* wLe2  * 9s * sy S OSTIS  ° GAvwe  * 0fey

. . . . . .

L R R A Y N
. . . . . .

6% - ° 0% " 0% ‘° 0'c “° 6’0 ° 0%

. G-O . e.o . °.° . °.° . 909 . °.°

. . . . . .

. ° . ° . ° . ° . ° ". °

. . . . .

L Y PR RN RN Y 9000000 dcctctccncraqetren
. . . . . Ll

¢ 0°0  C o0S%et C 20t C 10°0  ° 50°0 * §n'sl
‘0% @20 *p2°0 % 02°0 ° u2°t ° wner

. . . . . .

‘o ol 2 bl ‘e : 6901

. . . . . .

.
¢ st

.

* 1992

.
sessssces
°

* 10%

* 00°o00t

°%

.
escscsans
.

T
” »S°SS

® o6l
.

.

1 w0 3

.

ua«-:>n

A R R R R R R )
.

2 NWNWI ®

2 nOY R

.

Q31004 3N —CJH

QBB atRcgsentansssnan
.

X MWNI0ID >

X Uy 2

Ll

INIONG :a”

B 00000 es PN et errteenettetsentloetntensensniitnitostioiestoesonttdlonnesiesetsdosntnicecssontsodonsssssescssennens

L 9 S / € 4

JIANILNOD °8 FTEVL

T

dnoyd

dno’d

43/44




et s i

aNa
a0
AVNY m._g

Juamdinba Suypodus Ipn3iyITY

aapuodsueal apod 960y
SuojIedFUNENOD Aem-omal ‘8

¥OA

Juamdynba Sujypodua apnyyaTy

aapuodsueil 3pod 960Y
SUOTIEdFUNEEOD Aem-oM] ‘[

. .
*erty * 1eto
. * mo's
. .
‘Celse

. P

* e ¢ wi2

. .
Sestcreansccanns
. .
o Y qu’e
s * teton
. .

MELd L)

. .

. .
ML 2 B L V')
* * IntyS
. .

T 0teze “ Loww

. .
S oLtry ° eete?
ko c e
. .

¢ Sqrgey ¢ ote
. .

. g 0

juamdynba Buypooua apnIFITY
Japuodsueal Ipod 960
SUOFIEdTUNUEOD Aem-0M]

juamwdynba Sujpodua apnITITY
1apuodsueil apod 960Y

; AVNY 20 YOA
13puodsuell Ipod 9§00y
SUOTIBDITUNUMIOD AeM-OM]

. . . .
f0°0 L et ” £9°0n

%0

. . .
. ¢ ager e
o tete “entea ot
. . .
‘e .oy * aay .
. . . .
stessssscccsessianas “reessecssssessanee
. . . . .
% » gog P
2 o ety T e0%s  C st
. . . . .
.9 .y "> s .
" . . . B
sesetinas sesessesesssessraaas
. . . . .
e L o ps%ap Viggtg e
. 901 sty B LGGAGN -~ Sty -
. . . .
ot * arsgl * ae2¢  *
. . .
Cressseans
. . . .
* e2°se tetur towmtes
T CEltee * srtes
.
.
.

‘9

Y

A dnows

eSS a a0 e0eraasereesara st taetenesrtatstseieeresetosiseetesestesestotissansitannsss

.
oF%  *
.

.
.
.
.
.

ot

“ecetrsrsssannae

2ntse

ei’"

Ad0) 3

T
d

dQv 10 AVNM 10 ¥OA
SUOTIBDTUNEWOD ABM-OAML °€

SUOTIBOTUNUANOD ABM-OM] °Z

sojuorae K103eTn8a1 ON °T

. .
oL°st n “
. .
.

. .

S, S L e

L 3 v f
. .

LTS S ot
. .
. .
. .
. .
. .
. .
. .
.

. .
5% % L ] 5
f1'r 5 . - 7
. .

0 . .
. .
Shecsiessbsnea st taseniosenssone
. .

egte:  * X et %
ETALY B 2 v L
. .

. . .
. .
R S
. .

S ) ¥ %) y
£ el il 3 s !
. .

. .

.

.

.

.

.

.

.

.

SANIONT 40 ¥44WNN °6 FT9VL

dnowd

SVRNE BT

w
<




B0 000000000000ttt ttitertenecaiiessoetsengatt®enentonsiitieoetenssnsitonceessnesesstoesossdod®oncensocsansocs

. . . L] . . . . . . .
MM L L L SLvter Co2stwi et C il 260 ° % ARNI0D ’
. . .nvﬂ . . F—oo . Feofﬁ . ﬂ'oN— . "ae . n'-— . X U .
. . . . . . . . . .
* et R ‘e *ee *-Jne -t oo C R i : €1v3s 9 ®
. . . . . . . . . .
e Plevtsscnee ®essscstssrnnee seetsssenerne .
. . . . . . . . . . .
2 te2's 0e'e i D, s MR | s T, R | o) X MunI02 2
2 *es°e r ety ¢ ‘avto * 2iten co’es * 06t turte X mta .
. . . . . . . . . . .
S99 owse : s9¢ L] . Somess 0 2902 * 9nd *oo02g S Sivis § ?
AR R RN E R R R R EE N LA AR LR R R RN AR AR R RN R R R .
. . . . . . . . . . .
*49tIn C fitvl C oeltse ©4S°0§  ° 9e'eS ° e0°sm * 0u°SE * sttt * T NunUd . 2
. . ﬁﬂ.ﬂ . ‘h-“ . . FO-. . ‘..ﬂ. . —'-'. . .ﬁ.— . ﬂ..N . Y vOl .
. . . . . . . . . . .
*fam0L  * 0gg2  C Imel  ° €1 L] * 9190f ° emg2g ° weol  ° ge02 ° Sivis v <
. . . . . . . . . . .
S0t sssnen Sesetscsatbennnes LA AR RN RN LA R A R R R R A R A R )
. . . . . . . . . . .
L ® %0%0  * 1o * oo0°sz ° teg'0  * 2tw " o00°12 C ometsy ° 2 MmN %
S *e0%0 ‘*w2'0 *e1%0 ° tS1f2 Cosetuf Cowetvl C yetee L ] 3
. . . . . . . . . . .
LA DI * 12 ) =& sl W17 SR T L S 111 S Sivis € e
. . . . . . . . . . .
00 sdspsbsnnsane AR A AR AR RN RS R g . A AR E R R R AR 2 . 6
3 . . . . . . . . . . -
SRR Wt G RS9 ¢ S odtep tIs% C wyien * aL's 2 AWAL) i
4 el | SR L * w0t yE'e  C tetes ° Inte2 ° 3 viiy 2
. . . . . . . . . .
* onder ° we * 102 ‘s * e *omiRt * sgoe2 LZVE S S1vis 2 e
. . . . . . . . . .
. L ] LA RN N S00sssstessnsnnes LA ERE R R RS AR R A A R R R R R
. . . . . . . . . .
* si's " woe  * w2°0  ° tL%01 ° elf01 * 12'0  * er°1  * % T NWNT0J =
B S 110 cge0 * geto w0t 12*t C efte s z »ih 3
. . . . . . . . . .
‘otus "ol ‘e Sy * 9 * ot tLe 5 s 1v3s 1 2
. . . . . . . . . .
TR RN RN Sessssstssnne Secscssvssvnenne -
. . . . . . . . . .
. 33“ . v . F . 9 . ﬁ . » . n . 2 . — .
. . L] . . . . . © .
B0 0000000 et st sttt sl itadieni ittt Nt i ettt aniiNiieite snssedesesesitssstecssnss
| SLvdS 40 YIEWNN “0T FT4VL
b | by = Fs
3




AVNY 10 ana juauwdynbs Suypoous apn3ITITV

JOA
ods 02
oo S b Bl

lapuodsuell apod 960%
SUOTIBOTUNUWOD Aem-OM] '8 jusudynbs Buypooud apn3ITITY
Sk lapuodsueil apod 960% °S

juaudynba Sujppoous apnaTITV i AVNY I0 ¥OA
aapuodsuexl apod 960% 1apuodsueal apod 96Q%
SUOTILOTUNWNOD ABM-OM] °/ SUOTIBITUNUMOD ABM-OM] % sojuoyae Ki1o3ern8ax oN °T

—_— LB dnoyd
dnoyd ey dno

$ 0 0008l 0000000000000000000000000000000000000000000 0000000900000t ts0rtNittcnssesess®snsoten~ssonnes

AVNY 20 4@V 10 J0A
SUOIIBOTUNUWOD ABM-OM] °f

SUOTIBDTUNUMOD ABM-OM] °ZT

. . . . . . . . . . .
= $98%L 9"t * 50%0  ° e0°0 ° 92'0f ° f9‘0n °* Of°w ° e°s1 ° L BT >
. . . . . . . . . . .
*.0fce9T * 2mp2l  ° Rled  * 9§ * sl ° 0SIIS  ° SR9W9  ° 0fey  * 29992 ° SIvaey
. . . . . . . . . . .
LR N N N R Y
. . . . . . » . . . .
Sl B el S SRR o G ol ISR A ) FENR N T SR o R 1 T I X n0W0D 2
. . °.° . 9.9 . °.= . °.° . °.° . °.° . °|° . ee.oo— . b 3 ‘°. .
. . . . . . . . . . .
‘e * o ‘o L ‘o g ‘o ML ‘e - udLu0d3y LUN®
. . . . ks . . . . . .
SR 0000000000000 0000000 0000000000000 0000000000000 0erR 0ol etetsnnNitoissssnespensinienss®atgencsscnonnias
. . L] . . . . . . . .
o1gte St eer  f o2t S el’t- ° 0'h * g2% ° €1’ * 9900 * lo'o * X NwnCI » ~
. . hm-ﬂﬂ . ﬁ—-— . 0—-9 . O-O . ﬂanFN . N~;ﬂ~ . FN.O . WG.M . b 3 noH . <t
. . * . . . . . o . .
° tes °tee Sk oy ‘o o1 Mt w 61 2 Sivis on - 05°
. . . . . . . . . . .
0000000000 0000800000000 0000 000000000000 000000000000 0000000000000 0000000000elsgsecsseritravsssosrPrarinss
. L . . . . . . . . .
‘esta % ope'y Cgste  C 6Ll  Cwvte  ° 7e'c £ C F2%p "t gi0 * 3 MAnD >
¢ *se§p ° 9f'F  * b0%0  * 60°0 ° yS°@2 °* §rr0e * el fL'C X v0d ?
. . - . . . . . . . .
* 660l * fuv L >y R * nig M L1 ° 91 L 2 $4vis ev -~ 02°
. . . . . . . . . . .
LR R RN
. . » . . . . . . . .
* ws®d  * wE'C  * om0 C ei*l  * ®9%0  * wp'0  * 0R°0 ° 6R°0 * %°0 ° X NWAI0D .
' ‘gnf2m C ge'L c 010 C 0l%w  * 20°22  66*91 ° G5 * fe’s ° H UM 4
. . . . L] . . . . . .
T e * sl K1 4 9 . see * 991 M) T le ¢ Sivis ol = 21°
L R R R R R RN
. . . . . . . . “ . .
S TIte * 9utwe t2f'f eS¢t avtL  C wytm  ° me®0  ° L0®1  * ew'0 ° T NWNWI e
* ¢ s2°05 * ge*t  * woto ° L1°0  ° 9e’sg * wgte  ° loO°V  * 2e¢'f  ° X so ~
. . . . . . . . . L4 .
* imes  C leni b L ca * G6f¢  ° w9 Ll * ne2 > S1vis 11 = ¢
. . . . . . . . . . .
S0 0000000000t larttniteteitntnenionele®atisnstotoncnetoectteslonitnsaetotesstontsoitastosesevessasscsoncenes
8 L 9 S v € [4 T dnoyd

: @ANNTINOD °0T HT4VL 2 72

"

_,

i . o TR Ta—




!

Ssenssrscsce
. .

e00s00csstnne

$000000000000000000000000000000000s000ssessacss

. . . . . . L] . . .
A2 LR ) 0 NEL A Bl L5°QL 01906 CTerte. fSECE P sete - ¢ pgeg e ggeal s egEy . 2 MWD =
. . 0“.0— . 1.01” . —N.N— . em.' . OFDm— . —NOO . ﬁﬂ.wo . ﬂN.F . Q’.G . ﬂﬂ" . ' Ccu .
. . . . . - . » . . . . .
I LLLAN VT IR 1| Y1999 tiooRs S R0l SUSORS L tugagel wiene) T X eY SEpREL T Ixv: ula®
. . . L] . . . . . . . . .
v Seccvcvee 90800000t 00rbeessrsnscbocennsnen *08ssv00c0cnee escscecnse LERE R Y
. . . . . A e . . . . ° .
T0E'S ' Ieth 100 C Imt0 €8T * 200 * e€'2  * «l'n  ° se'T  * @®'s  * 20°s5i ° X NAnI0d d
% *18%0a t or'o ¢ §2°0  * meto  C 950 set2 pG*02 °* 28%6  * 93°0 °* 9¢°re ° X vus "
. . . . . . . . . . . . L
' fSow ' asef ‘e * e * 99 S et *us? *eful ° 6E a8 ML U PR ULITLT :
. . . . . . . . . . . . L] L
®escare 4000030000000 000000000000000° 00000 cRlsINsILIIIIRSSNBRRRRRS LR AR AR RN (AR R AR R R R R 7.3
. . . 0 . L . . . . . . . 2
CEETZ tglte  C 60°%0  * 900 22°0  * 2% * tpty  C g2%0 ' 12°0 * 19%0 ° §s°0 ° X A WD L5 :
< S 20°te 900 C £S°0 220 * wS°0  *s2'l  *eff  C IE'T  C e1%0 ° g% ° x w0 o m
. . . . L . . . . . L . . L7
R S el ‘e L 1 * e St ° s * el * NOILVIIldav viads® -
. . . . . . . . . . . . . i
teae Setsssanssstnse Scssccsevanse Sesesssovene serescsves .
. . - . . . . . . . . . .,Wr
$estis c0es2 tdet2  C §ptI2 G opwte  C w2tec f WSt02 T E'wp * Be°SE ° 6M'9E * X KeNY) ¢ ;3
> ] SCRRNG ol SR S e | R RS ot e T A e T A R U 5 9 ;
. . . . . . . L . . . .
* 9aseq KT AN LT * a2 S eats ° g2te o c001 ° e2 lases e AL
. . . . . . . . . . . . -]
E cessscece B e R T T T L T T e cecssssese esscscesessessceccanse <t
3 . . . . . . . . . . . .
St “htoiel  Crestfy ° S 09°52 ° 06°9z  ° koAl C 2utel * ws'e  * L RUTURTE] =
% L ¥ b SN | T S L R T A VR R VAVE B TR B A S 3 iy N
. . . . . L] . . - . .
* afore LA *.68FT 0 ‘sz C 25411t toen et * %Lt SSinlsie®
. . . . . . . . . . .
Sssssvscvetesersnns IR R A R R N ®ttssscsccnen LA AR AR R E RN Sessssssssne
. . . . . . . . . . . . .
. av’s . ~=.0 . uh-wﬂ_ o 50-03 . NO-N . HM.FQ . Dﬁ-n— . ﬁN-N— . 19%0 . ﬁ.ﬁo\ . c—-— . X Nafl 11D .
& Coudte  tentul t 08%6L C e%n * eltwe C oS'f2 * Il%zv ' Se*2 Y eit0  * es’s  * x vue f
. . . . {; . . . . . . . ®
® wyes  * uls ' ESIL C f9n2 * nw2 ‘0298 Tuml * 25ns ° wal e * e : aAlanodngd’®
. . . . . . . . . . . . .
LR R NN CE R R RN esslssnccces AR A R R R RN R A R R R R ]
. . . . . . . . . . .
Ly oS ) - SRS ER O R S b SRR A L GRS N ) PR L SRR [T e Sl f Rk L lhoisid
. . . . . . . . . . .
L R P TN ®00svssens .

asn AYVWI¥d °1T 9749V




. .

. L2

. .

. .

L4 .

. .

. .

¢ egtes

. .

. .

MECAL R T

. .

Sstasqgeorn

. .

RS L) S

. .

. .

b S LT I

. .

Sessscsnae

. .

. niey .

. .

. .

" engs  °

. .

Sessssenen

a3 . .
& | * 90t °
& | T %
. .

! * fert
i » .

3jeadaye padnoa8-uoN :ON
M pue ‘¥ ‘I TV

wa3shs §7I @337dwo) :HWT ‘I

lepel IayieaM :AVIM ‘M
dnoyd

wa3sAs uojiae8yABU BAIY AVNY ‘¥
adoTs 3PTTI :9
uooeaq INIABW KW

19zITe20T 1
dnodd

S0t sassstovsese LA AR .'o.'..Q.lc-oboooouo...-.-.-.o.o-o.o.-.oo‘.c-co-..u- .
. . . . . . . . . . L4
06en  °* e2't * et°f * gz%o2 ° we’gl * ert0  ° e0°it ° % viu ¥
. . . . . . . . »
ataeL ° setz  ° engs  ° * qngnn ° ore2z ° nee * osewt ° sivaue®
. . . L . . . . .
Getosscssnetecccsstonnnscssen LR RN LR R S48 cescestanarsssssessssnsbNaneS
. . . . . . . . . . e
Znton  * g0l * 92tz * 15tz * eftez ¢ 22tve C ietf2 ¢ . * er'we ° ;
29%0s  * L0 252 t ettt mite  C gefn  ° ehtwl ¢ 2 ® Arsee I
. . L] . . . . . . . .
05025 ° bes * orer * et ¢ ezt * eg92  * erfor * : LIS SR VR EF LA AV TULT
. . . . . . . . . . .
@8sasssssssasssstogntecsnes . . R R R R R R R A R L R R -
. . . . . . . . . . .
00t ° e8%2 " 99t2 sttt awt?  ti2't Cssfr fyto oot vooerl o T nR512d i
‘—Onﬁ . Pm.N . WOOO . NOO“ . 0‘.0 . NN.T . NOQGN . Qal‘ . ﬂf.O . m‘-—ﬂ » X » s .
. . . . . . . . . . .
ongl  ° <9 * gst ML ¢ o0ee * efl * 08y T ¢l * 00f R ed=iL”
. . . . . . . . . . .
@0ssssnsscnsccssin . -...-t-o.‘-'Ulunotonn-.00~.0-.'n.o-.t‘.o.-.t-.
. . . . . . . . . . .
P%2  GI%h C 69%0  C 91%2 290 ° 29°1 e  tepts C&2%n o 2k's  C % wenD 2
Go1f * 6p°0 ° 02'0 * snt  ° ei®l  * s€°f  ° uSt2g ° sewl ! 99%0 G oeifel T X >
. . . . . . . . . . .
%01 * 92 G Sk i > SSETId i 0h s * eint tgnu Twine tgvusulv?
. . . . . . . . . . .
Sssstsnctee LR NN ooo--o'l....-tvtouioon-QOOCOQ-n-cn.l-o.-.o-i.-.lcoo LR R
. . . . . . . .
si*t  *reto t e b DR 1 TSR D SR b L X VA1) ¥
0L*0s * §5%0 ‘e * nt®te ° oe0%  C ety oeetwl O % MuE -
. . . . . . . .
656 %9 'S eLs ¥ 7 °e2s *OWIdiess viers il
. . . .
Seessssstece s

ON TIv

QINNILNOD

‘TIT 974VL

49

et NN Ta S el




‘et 211

66°00

f2812

Sre@

e e oo
s eaec oo

. .
*19's  * 99°g
b * 6L%90
. .

* w029 ¢ so0e2
o .

S Ny * Bm

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
go’gn  °
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
.
.

oy | Atety
L700 B VS T
. .
%3 ¢ oSt ¢
. .
TR RN NN NY
. .
oL b eety e
L I I
. L]
091 * w2t
. .
TR R NN NN Y
. L]
%02 * eL°12 °
Lt . Y usts . ¢
. .
11} ¢ golt 4
. .
Sesssssdsetenien
. L
og*ne * ef°te
D—.N L ] 30-5 .
e .
1ss  * gel1
. .
Gessscassen
L] .
Lv'St * 109t °
o PR AR Ty
. L
RES ¢ 95w y
. .
(AR TN RN ]
L] .
w2 ¢ 252 s
ng°0 * g0*2 °*
. .
s ¢ et X
. .

My

L L N A NN
. . .
b2 AT 1 3]
by * eSS
. .
*S§9Y  * dwun
. °
. .
2iSetE st
- * 2540y
. .
® olell * Q06
. .
LR R RN RN ]
. .
* 821 * 00°et
2 * n2*an
. .
¢ fo92¢ °.190st
. L]
®eccecsce LA RN RN
. .
coastel Coeetgl
. .
. .
® g29v2 °* L0901
. .

(204 ]
L 788 ]

1st

SE°L
022

292

92°g1
002

1S9

L9l
99*2

$%9

eL®21
60°2

950

e e e o

le*2
15°2
fee

‘e
Lo

Lon

sg'12
20°'s

L1591

s0°22
W9

0691

ne°st
9s8°s

® 6 ° © 0 00 000 a0 0000000 0000000000

ni2l ¢

L]

LA RN
.

Cﬂ- .
0°2 e
.

1|
E
(AR N NN
.

Uvdm  °
.

LA RN RN

16°n  * L0°P  ° 0Oe°f
91°9 ¢ pL°02 “ 91°01
.
(X 13 * qonlt ® ?20q
. .
LR .
. .

§2°L  * 0S°9  ° s2°9
£9°9  ° L1°n2 ° we'll
. .
06L n 1892 “ fent

. .
96°61  °* g£2°81  ° 9’12<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>