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1. INTRODUCTION

This document comprises the final report for the Advanced Metallic Fuselage Cost Study. The

purpose of this study was to explore the potential cost and production throughput benefits due

to incorporating Integrally Stiffened Cylinder (ISC) and friction stir welding technologies into

the manufacturing of outer fuselage shells for commercial aircraft

1.1.

METHODOLOGY

This study was performed in the following steps:

1.

Select reference aircraft — National Aeronautics and Space Agency (NASA) selected the
Boeing 737-800 to serve as a point of comparison. Similarity to the target next-generation
single aisle aircraft, as well as availability of technical data were the primary selection

criteria.

Establish technical descriptions for reference aircraft — NASA provided technical

descriptions of the reference aircraft in sufficient detail to support life cycle cost estimating.

Estimate Direct Operating Costs (DOCs) for reference aircraft and compare to actual
costs — Tecolote used the Probabilistic Technology Investment Ranking System (PTIRS)
to estimate DOCs for the reference aircraft Costs were then validated against actual costs
from the Bureau of Transportation Statistics (BTS) database.

Recalibrate cost model and assumptions as necessary — based on the validation results,
adjustments were made to certain key estimating assumptions to drive the estimated results

to be as close as possible to the corresponding actual costs.

Develop new cost estimating relationships for ISC hardware as required — The PTIRS
model includes Cost Estimating Relationships (CERs) for all commercial aircraft
subsystems. However, ISC technology affects aircraft manufacturing cost at a lower level
of detail than that at which PTIRS estimates. ISC technology only applies to the outer shell
portion of the center fuselage, whereas PTIRS estimates cost at the total fuselage level. A
cost estimating methodology was developed that would first isolate and remove the cost of
the traditional, riveted skin-stringer outer fuselage shell and then replace it with the cost of
an ISC-based outer fuselage.

Develop technical descriptions of both the traditional skin-stringer outer fuselage
shell and the new ISC outer shell - NASA and Tecolote collaborated to develop a detailed

understanding of traditional 737-800 outer shell manufacturing processes, as well as a



consensus understanding of how those processes would vary with the introduction of ISC
technology.

7. Augment PTIRS to estimate factory throughput — A key potential benefit of ISC
technology is the potential to improve factory throughput. Tecolote augmented the PTIRS
with a factory floor model to estimate possible throughput benefits. The principle is that
production time scales with effort required (staff-hours or tool-hours) divided by resources
available (people or machines) and that resources available are constrained by factory floor

space.

8. Estimate DOC plus Interest (DOC+I) for baseline and ISC-enhanced aircraft to
quantify economic impacts — Tecolote used the PTIRS model to estimate DOC+I for the
baseline configuration and the ISC-enhanced configuration to quantify the magnitudes and
associated probabilities of economic impacts. Sensitivities to key parameters driving
economic impacts can be determined from the body of results.

1.2. DIRECT OPERATING COST PLUS INTEREST

DOCHI includes the following elements:

e Aircraft ownership costs — Aircraft ownership cost is the cost to the airline of
acquiring the aircraft amortized over the operating life of the aircraft The aircraft
acquisition cost is the price paid by the airline to the manufacturer. The price includes
the cost of manufacturing the aircraft as well as the cost of developing the aircraft
amortized over all production units. Additionally, the price includes interest accrued
by the manufacture for all money invested in developing and producing the aircraft
during the time when the money was invested to the time the investment was recovered
at the sale of the aircraft In actual reported airline costs, aircraft ownership cost is either
shown as depreciation when the aircraft is owned by the airline or flight equipment

rental cost when the aircraft is owned by a second party.

e Energy costs — Energy cost is the cost of jet fuel and in the case of electrified
propulsion aircraft, also includes the ground-supplied electricity used in flight. Fuel

taxes and cost of lubricants and other expendable fluids are included.

e Maintenance costs — Maintenance costs include the labor and material costs associated
with engine, airframe, and subsystems. Included are flight-line maintenance as well as
scheduled and unscheduled heavy maintenance and overhauls (C-checks and D-
checks).



¢ Flight crew costs — Flight crew costs include all cost associated with cockpit personnel

including salaries, payroll taxes, benefits, training costs, and overnighting costs.
e Insurance — Hull insurance is included.

e Flight equipment financing cost — DOC+I includes the interest (the “+I”” in DOCHI)
paid by the airline on money invested in purchasing aircraft during ownership of the
aircraft This interest is accrued to the lessor and is embedded in the rent paid by the

airline in the case of leased aircraft

DOCHI, as considered in this study, excludes technology maturation costs prior to full-scale
development. At the other end of the life cycle, disposal costs, or credits for sale of aircraft not
fully depreciated are also excluded. Finally, airline indirect costs, such as ticketing,

promotions, and corporate management are excluded.

DOCHI estimates in this study are expressed in terms of cost per seat-mile for comparative
purposes. This allows for meaningful comparisons of aircraft of different seat numbers when

necessary.

DOCHI is an important economic metric to use for this study because it is a comprehensive
metric that captures all aircraft-driven investment cost as well as aircraft-driven operating costs
— DOCHI improvements correspond directly to profit increases for airlines. However, as the
subject of this study is a manufacturing technology, it was also necessary to drill down and

focus on manufacturing cost, since this corresponds to profit increases for manufacturers.

1.3. THE PTIRS MODEL

PTIRS is a tool used to build a business case for incorporating a technology or suite of
technologies on a future system. PTIRS has the following features:

e Excel-based tool

e (Combines a complete life-cycle economic analysis model

¢ Infinitely flexible technology cost estimating tool (CER library)

e Integrated weight resizing tool

e Pervasive Monte Carlo risk analysis capability

PTIRS is used to determine whether new technologies make economic sense:



e What is the probability that a technology will pay for itself over the lifetime of the
aircraft?

e What is the expected magnitude of savings?

PTIRS was developed for NASA by Tecolote in support of the Environmentally Responsible
Aviation Project in 2012. PTIRS is documented in the Probabilistic Technology Investment
Ranking System (PTIRS) Final Report [1]. Figure 1 depicts the flow of a business case analysis
using PTIRS.
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Figure 1. PTIRS analysis flow.

First, a reference configuration is selected, as depicted by the first orange-shaded arrow ((1)).
The reference configuration defines a complete aircraft lifecycle including a moderately
detailed description of the aircraft in terms of both performance and design, and well as
programmatic details such as development and production milestones, fleet size, and
operations life.

Next, the user describes the impact on the aircraft’s design and performance of inserting a
technology (or technologies), as denoted by the tan-shaded arrows ((2)). As part of this step,



CERs for any new, unique hardware or software required to implement technologies are
selected ((3)). The PTIRS Technology Cost Tool guides the user through this selection process.

Finally, the user can review the model results (including technical results) produced by the
PTIRS Weight Resizing Module ((4)), plus the economic results produced by the PTIRS
Economic Analysis Module ((5)).



2. VALIDATION OF PTIRS FOR 737-800 APPLICATION

The PTIRS model was originally developed with single aisle and wide body aircraft in mind,
such as the 737-800-like baseline aircraft PTIRS was used to estimate DOCs for this baseline

to verify the model by ensuring that the programmatic and operational inputs were realistic.

The costs were then validated against actual costs from the Bureau of Transportation Statistics
(BTS) database [2]. Table 1, Table 2, and Table 3 list the inputs used to describe the baseline

aircraft and associated development, production, and operating scenarios for cost estimating

purposes.

Table 1. Programmatic Inputs for 737-800-like Cost Analysis Baseline

Units Value
Development Start to Final Test Flight mo 103
Airframe Test Flight Hours hr 4,000
Engine Ground and Flight Test Hours hr 10,000
Test Unit Quantities (excluding partial units and technology maturation test articles)
Test Unit Quantity, Complete Aircraft # 10
Test Unit Quantity, Engines # 20
Final Test Flight to Final Production Delivery mo 180
Fleet Size (exc. Maint. Pipeline Units) # 6,600
Operations Period (Overall) yr 20
Depreciation Life yr 30
Peak Flight Rate, Fleet flights/yr 8,220,317

NPV Interest Rate dyr 10%
Fuel Density Ib/gal 6.84
Fuel Price 20135/gal 1.795
Fuel Energy Density kWh/gal 371
Typical Flight Distance nmi 1,175

Actual total deliveries minus 340 assumed offfine in
maintenance

6,600 aircraft * 365.25 days/year * 3.41 flights/day/aircraft
(3.41 flights per day = average over life of 737-800 from
https://web.mit.edu/airlinedata)

Typical Weighted Average Cost of Capital (WACC) for Airlines
and Aricraft Manufacturers

2.04 in 20205/ gal (actual realized cost of fuel over 737-life)

Actual

Table 2. Performance Inputs for 737-800-like Cost Analysis Baseline [3]

Cruise Thrust Specific Fuel Consumption
Cruise Lift-to-Drag Ratio
Maximum Range

D Check
Engine TBO

10

Units Value
Ib/hr/lb 0.61
Ib/Ib 16.4
nmi 3,093
mo 96
hr 23,000



Table 3. Aircraft Design Inputs for 737-800-like Cost Analysis Baseline [3]

Units Value Units Value
Number of Engines # 2 Subsystems b 22,749
Takeoff Thrust Ib 50,000 Flight Control Subsystem b 1,857
Auxiliary Power Subsystem b 1,008
Cockpit Crew # 2 Instrument Subsystem b 484
Cabin Crew # 3 Hydraulic Subsystem b 1,079
Passengers # 160 Electrical Subsystem b 1,931
Furnishings and Equipment Subsystem b 14,597
Weights Environmental Control Subsystem Ib 1,597
Airframe Ib 42,479 Anti-lcing Subsystem b 196
Fuselage b 16,773 Avionics Hardware b 1,336
Forward Fuselage b 5,591 Empty Weight (EW) b 84,147
Center Fuselage b 5,591 Cockpit Crew b 450
Aft Fuselage b 5,591 Cabin Crew b 465
Wing Ib 15,733 Trapped Fuel, Lubricants, Other Fluids Ib 523
Empennage b 2,667 Passenger Service and Cargo Containers b 4,137
Landing Gear b 7,306 Operating Empty Weight (OEW) Ib 89,722
Propulsion b 17,583 Passengers Ib 30,560
Engine Installation b 14,331 Cargo and Baggage b 7,200
Inlet 4] 601 Zero Fuel Weight (ZFW) b 127,482
Nacelle/Pylon b 3,474 Usable Fuel b 46,766
Thrust Reverser b 1,338 Takeoff Gross Weight (TOGW) b 174,248
Engine b 8,918
Controls Ib 2,558
Fuel System b 694

2.1. 737-800 VALIDATION RESULTS

The PTIRS model was used to estimate DOCs for the 737-800-like reference configuration
described by NASA. This estimate was compared to the actual DOCs for that aircraft As a
significant portion of DOC is aircraft ownership cost, the PTIRS-estimated aircraft price was
compared to the publicized price for the 737-800, adjusted by a factor representing typical
markups between publicized prices and actual negotiated prices. This factor was derived from

revenues and deliveries reported in Boeing annual “10K” reports.

Figure 2 shows actual DOCs for the Boeing 737-800. This data is from the BTS Form 41
database [2], spans the timeframe from 1990 through 2020, and covers all U.S. domestic
flights. The schematic depicts a Microsoft Power BI dashboard that was developed by Tecolote
to summarize the DOCs for a selected aircraft in cost categories corresponding to those
estimated by the PTIRS model. The donut graph in the upper left shows the breakout of DOC
for the selected aircraft type in terms of cost per block hour (flight time plus taxi time). The

block in the upper right shows the following metrics:

e Typical Flight, Miles — the total point-to-point distance, in nautical miles, for the fleet
of aircraft of the selected type operating on domestic routes over the time span shown
in the “Total Block Hours (khr) by Fiscal Year (FY)” graph, divided by the total number
of flights of that aircraft type over that time period;

11



Typical Flight, Hours — the total block hours for the fleet of aircraft of the selected
type operating on domestic routes over the time span shown in the “Total Block Hours
(khr) by FY” graph, divided by the total number of flights of that aircraft type over that

time period;

Peak Departures/Year — the total number of flights for the fleet of aircraft of the
selected type operating on domestic routes in the year with the maximum number of
flights;

Seat-Miles/Gallon — the number of passenger seats available on the selected aircraft
type, times the total point-to-point distance for the fleet of aircraft of the selected type
operating on domestic routes over the time span shown in the “Total Block Hours (khr)
by FY” graph, divided by divided by the total gallons of fuel consumed by that aircraft

type over that time period;

FY20208%/Gallon — the total amount paid for fuel for the fleet of aircraft of the selected
type operating on domestic routes over the time span shown in the “Total Block Hours
(khr) by FY” graph, normalized to FY2020 inflationary dollars, divided by the total
gallons of fuel consumed by that aircraft type over that time period (i.e., the actual,

realized cost of fuel);

Gallons/Hr — the total gallons of fuel consumed by the fleet of aircraft of the selected
type operating on domestic routes over the time span shown in the “Total Block Hours
(khr) by FY” graph, divided by the total block hours flown by that fleet over that time

period;

Seat Utilization — the average number of passengers carried on each flight for the fleet
of aircraft of the selected type operating on domestic routes over the time span shown
in the “Total Block Hours (khr) by FY” graph, divided by the number of passenger

seats available on the selected aircraft type; and

DOC/Seat-Mile — the grand total DOC for the fleet of aircraft of the selected type
operating on domestic routes over the time span shown in the “Total Block Hours (khr)
by FY” graph, normalized to FY2020 inflationary dollars, divided by the product of
the number of passenger seats available on the selected aircraft type, and the total point-

to-point distance flow by that fleet over that time period.
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The lower left panel of Figure 2 shows the total block hours per year flown by the fleet of
aircraft of the selected type operating on domestic routes on a year-by-year basis. The lower
right panel lists the airlines operating the type and allows specific airlines’ costs to be included
or excluded. In this case, all operators are included.

Hourly Direct Operating Cost, FY2020$

826 Boeing 737-800

40547

@Fuel and Oil per Hour Typical Flight, Miles Typical Flight, Hours

356104 @Flight Crew per Hour 1.175 299
158748 @ airframe Maint per Hour ' )
26442 @Engine Maint per Hour Peak Departures/Year | Seat-Miles/Gallon
@Rantal per Hour 1.072.633 80.7
WDepreciton par Houp FY2020/Gallon Gallons/Hr
416.21 @ Hull Insurance per Hour 204 777.0
@ Operations Amortization per Hour
@ Other Amortization per Hour Seat Utilzation DOC/Seat-Mile
0.76 0.064
961.99
e
Total Block Hours by FY Aldine
W selectall

B Alaska Airlines inc.

B Aloha Airlines Inc.

W American Airlines Inc.

B ATA airlines d/b/a ATA

2 B Continental Air Lines Inc.
M Continental Micronesia
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W Miami Air International
W North American Airlines

| | Ryan International Airlines
W southern Air Inc.

vest Airlines Co,

W sun Country Airlines d/b/a MN Airlines

Bl ciids Aie 107 A s Carboem Air | imne Adhin ©

3K

Total BlodcHours (khr)

0K
1920 1095 2000 2005 2010 2015 2020

Figure 2. BTS DOC and usage data for 737-800.

Table 4 shows the actual costs from Figure 2 side-by-side with the corresponding PTIRS-
estimated costs. Airlines do not report interest costs by aircraft type in the Form-41 data.
Therefore, interest cost (see Ground Rules and Assumptions) was added on flight capital in the
center column to make the Rent/Depreciation costs equivalent to those estimated by PTIRS
(i.e. DOC+I instead of just DOC).
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Table 4. Actuals versus Estimates for 737-800

Add Interest on Reference
Depreciation Configuration
Actual Cost/Price (+1) Estimate
FY205/hr
Fuel 1,587.5 2,116.3
Crew 962.0 816.8
Maintenance 670.6 646.0
Rent/Depreciation 782.3 " 1,391.1 1,089.1
Insurance, etc. 8.3 4.2
Total DOC+I 4,010.6 4,619.4 4,672.4
FY20SM
Unit Price * 50.0 1 | 43.4

The most significant deviation between the estimate cost and Form-41 actual cost is the hourly
cost of fuel. This appears to be partly because the NASA Flight Optimization System’s
estimated baseline fuel burn is 883 gal/hr but actual historical fuel burn is less at 775 gal/hr
However, at the Total DOC+I level, results are reasonably close. The demonstrated accuracy
is deemed sufficient, since the model is used for comparative estimating, and focus is on the

cost difference between baseline and ISC-enhanced aircraft

2.2. ADJUSTMENTS DUE TO VALIDATION

During the model validation effort, it was discovered that an adjustment was needed to one of
the key estimating assumptions. The PTIRS maintenance CERs are sensitive to aircraft
utilization and if the aircraft utilization is low, then maintenance costs per flight hour will be
unrealistically high. The utilization in the original baseline inputs was low. Utilization was
adjusted based on the following formula: Flights per Year = Fleet Size * 365* Typical Flight
Duration * Flight Hours per Day. For Flight Hours per Day, the worldwide average daily

usage for single aisle aircraft of 3.4 hr/day [4] was used.
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3. FUSELAGE COST ESTIMATING METHODS

ISC technology affects aircraft manufacturing cost at a lower level of detail than that at which
PTIRS estimates. ISC technology only applies to the outer shell portion of the center fuselage,
whereas PTIRS estimates cost at the total fuselage level. Tecolote developed a cost estimating
methodology that would first subtract out the cost of the traditional, riveted skin-stringer outer
fuselage and then add in the cost of an ISC-based outer fuselage. A new “mini-model” was
developed to accomplish that substitution and added to the PTIRS CER library. That model
was delivered to NASA as a stand-alone tool to be used in future studies focused strictly on

manufacturing costs and factory throughput.

3.1. FUSELAGE PRODUCTION

The first step in assessing production cost impact was to determine the overall dimensions of
the fuselage portion impacted, since ISC applies only to the outer shell of the constant-cross-
section portion of the fuselage. Table 5 lists these dimensions and the figures referenced in the
table show how the dimensions were derived. The parameter at the bottom of Table 5
represents the portion of the fuselage circumference in which the frames extend fully to the
inner skin surface and are riveted directly to the skin (the bottom lobe) as shown in a “Spirit
AeroSystems: 737 Rapid Build” video [5]. In the remaining portion (the top lobe), the fames
do not attach directly to the skin [5].

Table 5. Key Technical Inputs Applicable to Both Baseline and ISC-based
Configurations

Value Description Rational

63.0 ft Overall length of section Measured from [6]

12.33 ft | Outside diameter of section Measured from [6]

50% Portion of circumference where frames attach | Estimated from [5]
directly to skin in addition to stringers

3.1.1. TRADITIONAL RIVETED SKIN AND STRINGER

The next step was to estimate the production cost of the affected portion of the fuselage so that
the amount could be subtracted from the total fuselage cost once the overall dimension had
been established. This required estimating the cost of fabricating and assembling only the
components in a traditional skin-stringer fuselage that would be replaced with ISC technology,
namely: outer skin panels, stringers, gussets to connect stringers to circumferential frames, and

rivets to fasten these components together. Fortunately, a literature search revealed an open-
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literature model which estimates the costs of the fuselage production at the level of detail of
drilling and setting individual rivets. This model which will be hereinafter referred to as the
Castagne model. It is a detailed manufacturing process cost model, with parametric CERs that
address each manufacturing step in terms of labor hours and material costs. The following is
an example of a parametric CER from Castagne [7]:

&

[unit time] = 1.008 x 10~'Lz_uinger[mm]
+ 67.455

—stringer

This CER estimates labor cost for stringer fabrication (¢/Zsuinger) in generic time units based on
stringer length in mm (Lzstinger). The Castagne model includes CERs for skin sheet material,
skin panel chemical milling labor and process costs, stringer material, stringer fabrication
labor, gusset material, gusset fabrication labor, rivet material, and rivet drilling and setting

(either manual or robotic).

The Castagne report [7] uses generic units to protect the proprietary cost data of their industrial
partner, Bombardier, and to make the model currency-agnostic. All labor and process costs are
estimated in generic units which are defined as the time in seconds to robotically set one rivet.
A representative time for setting a rivet robotically was needed to make use of the model. A
representative time of 8.336 seconds for each rivet was extracted from a 2013 Bombardier
press release [8]. Material costs are estimated in generic units defined as the cost of one button-
head aluminum rivet of unspecified size. To calibrate the material CERs, an average cost of
$0.035 per rivet for rivet sizes ranging from 3/32 in by 1/8 in to 3/16 in by 1 in was calculated
based on catalog prices from Aircraft Spruce [9]. While these calibration factors may not be
precisely the ones used in normalizing the CERs in the Castagne report [7], the values adopted
should be of the right order of magnitude. The estimated theoretical first (T1) unit cost for the
skin-stringer outer shell of the constant-cross-section part of the fuselage, from the calibrated
Castagne model ($5.2M from Table 6 below), was compared to the total fuselage T1 estimated
by PTIRS for the Boeing 737-800-like baseline ($20.8M) to verify that the calibration factors
used are reasonable. That the outer shell of the constant-cross-section portion of the fuselage
would cost roughly a quarter of the complete fuselage cost is intuitively pleasing given that the
total fuselage cost includes the cost of heavy and complex features such as landing gear tie-ins

and enclosures, wing carry-throughs, floor beams and panels, windows, doors, etc.
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Table 6 lists and describes the elements of the Castagne-based model used to estimate the

traditional riveted skin-stringer costs which will be subtracted from the PTIRS-estimated

total fuselage costs. Included in the cost table are the rivet counts which are a key

intermediate estimating result. The results shown are from the nominal case shown in the

second row of the Results Summary (Table 14). Note that all the cost results were estimated

by CERs from Castagne [7] except for the last row which was estimated by a generic cost

factor from the PTIRS model relating Quality Control and recurring engineering costs to

touch-labor cost.

Table 6. Cost Elements Applicable to Baseline Skin-Stringer Configuration

Name FY2022S Description
SkinStringer_TFU $5,209,627.2|first unit cost of constant-cross-section portion of fuselage
outer shell
SSNumFlushRivets 70,131.0|total number of flush rivets
CirclointRivets 3,770.0|number of rivets used in circumferential joints
StringerRivets 34,776.0{number of rivets used in for regular stringers
LapRivets 22,680.0{number of rivets used in lap joints (longitudinal)
FrameSkinRivets 8,905.0|number of rivets used to attach frames to skin in lower lobe
SSNumPrtdgRivets 28,269.0(total number of protruding-head rivets
FrameAtchRivets 16,931.0|number of rivets used to attach frames to stringers
FramelJointRivets 11,338.0|number of rivets used to splice frame segments into
continuous rings
RivetMtrIDIr $4,180.£r first shipset material cost of all rivets
RivetLbrDIr $2,250,506.6‘first shipset labor and machine cost for drilling and setting all
rivets
SkinMtrIDIr $37,289.dfirst shipset material cost of skin blanks
SkinLbrDIr S338,259.7‘first shipset labor and machine cost for forming, masking,

StringerMtrIDIr
StringerLbrDIr
CleatMtrIDIr
CleatLbrDlIr

QCandEng

$28,124.5)
$520,530.2]
$1,608.1]

$315,895.6)]

$1,713,233.1]

chemical milling, cleaning and trimming of skin segments

first shipset material cost of all stringers

first shipset labor and machine cost for forming stringers

first shipset material cost of all cleats/gussets used to fasten
frames to stringers

first shipset labor and machine cost for forming cleats/gussets
used to fasten frames to stringers

quality control and production engineering costs

Table 7 shows the parametric inputs, which correspond to the costs shown in Table 6, that are

used for the model. The rightmost column in the table identifies the source for each input and

the figures referenced in the table illustrate the inputs.
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Table 7. Technical Inputs Applicable to Baseline, Skin-Stringer Configuration

Value Description Rationale
2 Number of circumferential joints [10]
4 Rows of rivets per circumferential joint [11]
46 Number of regular stringers [12]
0.458 Width of unformed stringer, feet Stringers are inverted “hat” 3
across “brim”, 1.5 in high [10]
10 Number of lap joints (and frame sections) [10]
3 Rows of rivets at lap joints [10]
1.667 | Average frame spacing, feet 737 window spacing of 20 in
[6]
8 Number of rivets at each stringer-to-ring attachment [5]
30 Number of rivets to attach two ring segments together [5]
.5 Width of circumferential joints, feet [11]
.333 Width of lap joints, feet [10]
50% Percentage of rivets set manually [5]
0.072 Thickness of blank skin sheets, inches Estimated
0.036 Minimum thickness of chem-milled skin sheets, inches [10]
1 Number of steps of chem-milling Estimated

The portion of rivets set robotically has a significant impact on riveting cost. As mentioned
above, the labor and machine time portions of the Castagne cost model were calibrated to the
time to set an individual rivet robotically, which was estimated herein as 8.336 seconds. The
corresponding time to manually set an individual rivet was estimate by the Castagne model as
2.22 times that, or 18.51 seconds. No attempt has been made to allocate manual or automatic
riveting to specific applications — the cost factors were applied to the total number of rivets,
with half the rivets estimated at 8.336 seconds per rivet and half the rivets estimated at 18.51

seconds per rivet.

3.1.2. ISC

The final step in determining production cost impact was to estimate the production cost of the
affected portion of the fuselage incorporating ISC technology so that it could be added back

into the total fuselage production cost.

A parametric CER was developed to estimate the cost of forming ISC barrel sections and
joining them together via friction stir welding. This CER was based on observed costs for
production of an ISC Manufacturing Demonstration Article (MDA) provided by NASA [13]

as well as estimates from a prior NASA study of production of ISC-based launch vehicle stage
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structures [14]. Figure 3 shows resulting parametric CER which was fit using log-least-squares

regression.
Welded ISC Fuselage Section First Unit Cost
4000000
3500000
ANNST CBA ) [
3000000 Parametric, 16 ft
K} ANNST CBA
S 2500000 ANNST _CBA Parametric, 27.5 ft
— Parametric, 8 ft a
T 2000000
Q .
1500000 & First Unit Cost = 65.75 * Metal Volume * 0.995
1000000 '
500000 E MDA, 10 ft
0
0 10000 20000 30000 40000 50000 60000 70000

Figure 3. CER for Forming ISC Barrel Sections and joining via Friction Stir Welding.

Only the NASA-provided MDA cost data [13] included a clean breakout of the cost of
friction stir welding the barrel sections together. Therefore, that data was used to develop a
breakout factor to determine the portion of the overall cost estimated by the parametric CER
above that is represented by welding. This factor is 0.33, meaning that one third of the cost
estimated by the CER above is accounted for by friction stir welding the barrel sections
together.

Table 8 lists and describes the elements of the new cost model used to estimate the ISC-
based costs that will be added to the PTIRS-estimated total fuselage cost to replace the
tradition riveted skin-stringer cost. The second row of Table 8 shows the ISC forming cost.
The third row shows the cost of friction stir welding the ISC barrel sections together. The
rivet counts and riveting costs are still included in the new model, since frame rings are still
attached to the ISCs partially by rivets. However, the total number of rivets is much lower,
since stringers are integral to the ISCs. Also, automated riveting has been replaced with
Refill Friction Stir Spot Welding (RFSSW) in the new cost model. Similar to the baseline
case where half of rivets are assumed to be set robotically, in the ISC case, half of the

attachments are assumed to be made with RFSSW and half via manual riveting, with no
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attempt made to allocate the robotic portion to particular applications. Results shown are

from the nominal case shown in the second row of the Results Summary (Table 14).

Table 8. Cost Elements Applicable to ISC-based Configuration

Name FY2022S Description
ISC_TFU $3,865,316.1|first unit cost of constant-cross-section portion of fuselage
outer shell
ISCFormFinish $1,081,757.1
ISCWeld $530,061.0
ISCNumFlushRivets 4,452.0(total number of flush rivets
ISCCirclointRivets 0.0|number of rivets used in circumferential joints
ISCFrameSkinRivets 4,452.0|number of rivets used to attach frames to skin in lower lobe
ISCNumPrtdgRivets 14,135.0(total number of protruding-head rivets
ISCFrameAtchRivets 8,466.0|number of rivets used in circumferential joints
ISCFramelJointRivets 5,669.0|number of rivets used in circumferential joints
ISCNumSpotWelds 18,587.0|number of robotic spot welds
ISCFrameAtchSpotWelds 8,466.0|number of welds used to attach frames to stringers
ISCFramelointSpotWelds 5,669.0|number of welds used to splice frame segments into
continuous rings
ISCFrameSkinSpotWelds 4,452.0/number of welds used to attach frames to skin in lower lobe
ISCSkinMtrIDIr 0.0|first shipset material cost of backing strips if isc sections joined
by riveting rather than welding
ISCRivetMtrIDIr $697.3‘first shipset material cost of all rivets
ISCRivetLbrDIr $659,777.4f| first shipset labor and machine cost for drilling and setting all
rivets
ISCSpotWeldLbrDIr 5195,603.0‘first shipset labor and machine cost for all spot welds
ISCChemMilIDIr $338,833.3‘first shipset labor and machine cost for forming, masking,
chemical milling, cleaning and trimming of post-formed isc
cylinders
ISCCleatMtrIDIr $1,608.1‘first shipset material cost of all cleats/gussets used to fasten
frames to stringers
ISCCleatLbrDIr $315,895.€first shipset labor and machine cost for forming cleats/gussets
used to fasten frames to stringers
ISCQCandEng $741,083.2‘ quality control and production engineering costs

Table 9 shows the inputs to the model corresponding to the results above. The rightmost

column in the table identifies the source for each input and the figures referenced in the table

illustrate the inputs.
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Table 9. Key Inputs Applicable to ISC-Based Configuration

Value Description Rationale
56.000\number of stringers Assume same as riveted structure
0.245|stringer thickness, inches Set to yield overall weight same as riveted structure,
adjusted to vary weight
1.250|stringer height, inches Guess, only drives cost as a contributor to material
volume/weight
0.125|thickness of post-formed ISC, inches Guess, sensitivity studies examined different values
0.036|min. thickness of chem-milled ISC, inches Goal would be sam e as riveted structure to keep weight in
line
1.667|average frame spacing, feet Assume based on window spacing, same as riveted
structure
50%|percentage of attachments made with spot welds versus Assume spot-welding would be one-for-one replacement
{manual) rivets for automatic rivets
1.000|number of steps of chem-milling Guess, zero if ISC forming can achieve 0.036" thickness

8.000|number of attach points (rivets or spot welds) at each stringer-|Assume same as riveted structure
to-ring attachment

30.000/number of attach points to attach two ring segments together [Assume same as riveted structure

10.000 number of frame segments Assume same as riveted structure
0.500|Cost of locating and performing spot weld relative to costof  |Guess, sensitivity studies examined different values

locating, drilling, and setting an automatic rivet

5.000|number of circumferential joints Based on maximum ISC segment length of 10 ft 6 in, sensitivity
studies examined different values
1.000|1 if circumferential joints welded, 0 if riveted Enables sensitivity study between FSW-joined and rivet-

joined circum ferential joints

The thickness of post-formed ISC input represents the skin thickness of the ISC barrel assumed
to be achieved by the ISC forming process, with no additional mechanical milling for thickness
reduction. Reduction to the final min. thickness of chem-milled ISC is assumed to be achieved
solely via chemical milling. The minimum thickness achievable via the ISC forming process
has yet to be determined. However, should that minimum be thick enough to require
mechanical milling to reach flight-weight skin thickness, additional research will be required

to determine the cost impact.

3.1.3. PRODUCTION LEARNING CURVE

Although production learning curve experience for commercial transport aircraft is not
generally publicized, available references indicated that a learning curve slope of 80% (i.e. unit
cost is reduced by 20% with each doubling of quantity) is typical for airframe manufacturing.
The PTIRS model estimates production costs by first estimating T1 costs and then estimating
the cost of every production unit by the formula: Cost, = T1 * n » 18280 where n is the

production sequence number of the unit. Regarding the cost impact of replacing traditional
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riveted skin stringer fuselage production with ISC-based production, both parts of the model
estimate T1 costs for estimation of total production run cost impact, and both parts of the model
propagate costs down the same 80% learning curve slope. While it might be tempting to hope
that a new manufacturing technology such as ISC fuselage manufacturing might benefit from
a steeper learning curve, historical precedent does not support this. In fact, looking across
commodities (e.g. missiles, launch vehicles, electronics, ground vehicles, etc.), more highly
automated manufacturing processes (e.g. integrated circuits) tend to exhibit less steep learning
curve slopes. Typically, when a new product is developed, for example, a new aircraft family,
an effectively new factory is set up to produce the new product. It may be in the same building
as the factory for the last product, but it will have newly-designed workflows and modernized
tooling. Although a Boeing 737-800-like configuration was adopted as the baseline, for cost
estimating purposes, it was assumed that it would be a totally new, first-in-family aircraft, built
in a new factory. However, examining a case in which ISC technology is inserted into an

existing aircraft might be an interesting sequel to this study.

3.2. FUSELAGE NON-RECURRING DEVELOPMENT

Estimates of non-recurring (NR) developmental costs assumed that such costs are driven by
the size and complexity of the end-item, since no historical cost data exists for full-scale
development of aircraft fuselages based on ISC technology. Fuselage-level ISC NR cost impact
was scaled based on the cost reduction factor observed in fuselage production costs using the

following simple equation:

ISC Production Cost Impact
ISC NR Cost Impact = Center Fuselage NR Cost

Center Fuselage Production Cost

where
ISC NR Cost Impact = the total cost added to or subtracted from the PTIRS-
estimated center fuselage NR cost
Center Fuselage NR Cost = the PTIRS-estimated center fuselage NR cost
ISC Production Cost Impact = The cost of fabricating and assembling the ISC-based

center fuselage outer shell (as described in Section
3.1.2) minus cost of fabricating and assembling the
riveted skin-stringer based center fuselage outer shell
(as described in Section 3.1.2)

Center Fuselage Production Cost = the PTIRS-estimated center fuselage production cost
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The following non-recurring tooling costs were also added:
e 8.7FY22$M * 10 for ISC process machines [14]
e $1.0 FY22$M * 10 for RFSSW weld heads (Rough Order of Magnitude estimate,

assuming RFSSW weld heads can be built into existing automated rivet fixtures)

3.3. FUSELAGE MAINTENANCE

Estimates of fuselage-level maintenance costs assumed that such costs are driven by the size
and complexity of the end-item because, again, no historical cost data exist for maintenance of
aircraft fuselages based on ISC technology. Additionally, the estimations are based on the
center section of the fuselage, not the entire length and evolving shape of the whole fuselage.
Fuselage-level maintenance cost impact was scaled based on the cost reduction factor observed

in fuselage production costs using the following simple equation:

ISC Production Cost Impact

ISC Maintenance Cost Impact = Center Fuselage Maintenance Cost -
p g Center Fuselage Production Cost

where;

ISC Maintenance Cost Impact = the total cost added to or subtracted from the

PTIRS-estimated center fuselage maintenance cost

Center Fuselage Maintenance Cost = the PTIRS-estimated center fuselage Maintenance
cost

ISC Production Cost Impact = The cost of fabricating and assembling the ISC-
based center fuselage outer shell (as described in
Section 3.1.2) minus the cost of fabricating and
assembling the riveted skin-stringer based center
fuselage outer shell (as described in Section 3.1.1)

Center Fuselage Production Cost = the PTIRS-estimated center fuselage production

cost

Additionally, ISC technology may impact heavy maintenance (D-check) intervals.
Presumably, a unitized structure free of rivets and rivet holes might be less susceptible to
fatigue and require less frequent inspection and repair. D-check interval is a direct input to
PTIRS, so sensitivity cases were run with D-check interval both increased from 96 to 108
months and reduced to 84 months.
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4. FUSELAGE PRODUCTION THROUGHPUT

One possible benefit of ISC technology is the potential to improve factory throughput. A
factory floor model was developed linked to PTIRS based on the principle that production time
scales with effort required (staff-hours or tool-hours) divided by resources available (people or

machines) and that resources available are constrained by factory floor space.

The labor CERs described in the Fuselage Production section above estimate staff hours or
tool hours which are translate to costs by applying a $/hr rate. For the production throughput
model, the estimated staff or machine hours representing one fuselage shipset worth of effort
for each manufacturing step were divided by the number of resources available — either people
or machines — to get elapsed time. The unit-to-unit completion interval will be determined by
the manufacturing step with the longest elapsed time (the bottle neck) since fuselages will be
produced in a production line environment where numerous end items simultaneously proceed
through the manufacturing steps. The goal was to maximize overall throughput (i.e. minimize
unit-to-unit completion interval) by allocating factory floor space to different operations such

that all manufacturing steps were completed in the same elapsed time (no bottle necks).

The minimum unit-to-unit completion interval can be determined from known estimates of the
effort required to complete each manufacturing step for a complete fuselage, knowledge of
both the overall factory floor space constraint, and the amount of floor space required by each

resource for each manufacturing step. Algebra yields the following equation:

F= i=1eifi
fr
Where
t = minimum unit-to-unit completion interval, hr
n = number of manufacturing steps (i.e. rows in Table 10 and
)
ei = effort required to complete manufacturing step i for one fuselage, staff hr or
machine hr
fi = floor space required by one resource associated with manufacturing step i, ft>
fr = total factory floor space, ft*

The optimum number of resources required for each manufacturing step can be determined once the
minimum unit-to-unit completion interval is known. The calculation comprises the estimated staff hours,
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or machine hours, representing one fuselage-worth of effort for each manufacturing step, divided by the
completion interval. This is shown in Table 10 and

simply to verify that the approach produces the calculated time interval given the factory floor

space specified.

The factory floor modeled does not include transportation aisles between operations, office
space, restrooms, break areas, tool cribs, utility enclosures, etc. It does not include space for
any operations other than construction of constant-cross-section fuselage outer shell and
attachment of frames. All of these were assumed to be equal for either a tradition riveted skin-

stringer facility or an ISC-based facility.

4.1. TRADITIONAL RIVETED SKIN AND STRINGER

The traditional riveted skin-stringer factory was modeled first, beginning with effort estimates
from the CERs comprising the cost model for comparison. The floor space required was
estimated for each resource associated with each manufacturing step based on factors such as
machine size, workpiece size, or the maximum imaginable concentration of personnel
performing a manufacturing step, as described in the Notes column of Table 10 and the inputs

in Table 10. The factory floor space constraint shown at the bottom of

Table 11 was adjusted such that the Maximum Elapsed Hr at the bottom of Table 10 equaled
24.0, because the maximum throughput achieved at the Spirit AeroSystems plant in Wichita is
31 shipsets per month [15], or roughly one every 24 hours. This gave established the

representative baseline factory floor size.
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4.2. ISC

A modified version of the factory floor model was invoked once the effective factory floor
constraint was established, which was driven by effort estimates from the CERs in the ISC-
based portion of the cost model. In this case, the factory floor space was held constant with the

objective of determining the minimum unit-to-unit completion interval for a given factory size.

This version of the model is shown Table 11 with rationale for resource floor sizing in the

Notes column, additional inputs with rationale in Table 12, and supporting figures below.

Two additional assumptions are embedded in the model:
. ISC forming is done in-house

. ISC rings arrive at factory annealed and ready for forming

In the nominal case shown in

, the inclusion of ISC technology and the elimination of the majority of riveting operations has
allowed factory space to be reallocated such that the unit-to-unit completion interval has been

reduced to 16 hours or a throughput of 46.5 shipsets per month.
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Figure 4. ISC forming machine.

5. ISC AIRCRAFT DOC+I ESTIMATES

ISC Aircraft DOC+1 includes estimates of investment cost, fuselage manufacturing cost, and
impact on manufacturing throughput. The plan for this study was to estimate life cycle costs
for a 737-800-like baseline aircraft, developed and manufactured as a new, first-in-family
model, and operated according to a 737-800-like operating scenario (fleet size, utilization rate,
economic range, etc.). Additionally, numerous sensitivity studies were performed to examine
how the cost and production throughput models respond to variations in key inputs and

assumptions.

5.1.  GROUND RULES AND ASSUMPTIONS

The following ground rules and assumptions have been incorporated in this study:

e Fuel cost is assumed to be $2.03/gal (FY20) which is the historical average cost for
fuel across all 737-800 operations (Ref. 15).

e (Cost calculations are based on worldwide fleet size for the 737 Next Generation family:

6,600 aircraft, plus spares.
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Utilization in flights per year is calculated based on worldwide average daily usage:
3.4 hr/day for single aisle aircraft (Ref 11).

All baselines and technology-enhanced concepts have been assumed to be new designs

(no design reuse) for non-recurring cost estimating.
The cost of capital is assumed to be 10% per year (Ref. 18).
Technology maturation costs prior to full-scale development are excluded.

Not included in analysis — assumed to be the same for baseline and ISC cases:
o Nose and tail (non-constant cross section)

Landing gear attachment and housing structures

Wing carry-through structure

Windows, doors, and associate reinforcements

o O O O

Any attachment fittings or equipment brackets other than gussets used to attach
frames to stringers

o Forming of the frames (although attachment of frames to stringers and skins is
included)

o Coatings, membranes, or adhesives applied between skin sections

Rivet spacing is globally assumed to be 1 in based on drawings of 737 skin-stringer
structure (Ref. 1).

The factory floor modeled does not include transportation aisles between operations,
any operations other than construction of constant-cross-section fuselage outer shell
and attachment of frames, office space, restrooms, break areas, tool cribs, utility

enclosures, etc. All are assumed to be equal for either the traditional or ISC case.
ISC forming is done in-house.
ISC rings arrive at factory annealed and ready for forming.

Post-forming machining cost for ISC is equivalent to any cutting, trimming and
additional structural element site preparation required in skin-stringer manufacturing

and not estimated as a cost impact.
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e The minimum thickness achievable by the ISC process is assumed to be thin enough
that flight-weight skin thickness can be reached by chemical milling only, without

additional mechanical milling.

e Chem-mill masking is represented by a uniform grid of 4 in wide strips, one for each

stringer and one for each frame.

e Although a 737-800-like configuration was adopted as a baseline, for cost estimating
purposes it is assumed that the aircraft will be a totally new, first-in-family aircraft,

built in a new factory.

e A learning curve slope of 80% (i.e. unit cost is reduced by 20% with each doubling of

quantity) is applied to all airframe hardware including ISCs (Refs. 16 and 17).

e All elements of production cost assumed to start at T1 (for flight test aircraft).

5.2. ESTIMATES FOR NASA-GENERATED CONFIGURATIONS

Table 14 shows the cost and factory throughput results for the baseline configuration, and all
the ISC-based analyses performed.

The first column describes each sensitivity case. The second column shows the DOC+I per
seat-mile impact of ISC technology for each case at the 50 percentile confidence level. The
50" percentile level has been used throughout this figure because the purpose of the figure is
to convey the notion that either the ISC concept does or does not show promise. Probability
distributions for each sensitivity case are provide in the Appendix should higher confidence

levels be of interest to support future go/no go decisions.

The third column shows the probability of a cost reduction. The fourth column shows the
impact on total investment cost at the 50™ percentile confidence level. Total investment cost
includes the complete cost of development and flight testing, as well as the production cost of
all aircraft of the model in the world-wide fleet. The fifth column focuses on the fuselage T1
production cost at the 50™ percentile confidence level. The sixth column shows the impact on
production throughput in terms of shipsets per month at the 50" percentile confidence level.
The seventh and final column shows the fuel burn impact in terms of seat-miles per gallon at

the 50" percentile confidence level for cases in which a weight impact was specified.
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The first row in Table 14 shows the absolute costs and fuselage manufacturing throughput for
the 737-800 baseline. The remaining rows show the relative impact of ISC technology for

various assumption sets.
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5.3.  SPECIFIC CASES

The Basic ISC case in the first row of Table 14 corresponds to the stated assumptions from the

Ground Rules and assumptions section.

The next five cases explore scenarios in which incorporation of ISC technology resulted in
either a weight reduction or a weight increase to the constant-cross-section portion of the
fuselage outer shell. The direct cost of outer shell weight changes in ISC-based fuselages
versus skin-stringer fuselages was captured by varying stringer width in the ISC case. For the
nominal case, the stringer width was set such that the total estimated weight (based on simple
geometry) of the ISC fuselage shell was equal to the estimated weight of the skin-stringer outer
shell. For cases where the ISC weight was assumed to be more or less than the skin-stringer
weight, stringer width ISC stringer width was adjusted to achieve the desired weight impact.
In addition, the PTIRS weight resizing module [19] was enabled, resulting in weight changes
rippling throughout the overall aircraft This led to magnified swings in DOC+I impact,

investment cost impact, and fuel burn impact.

The following two cases examine the potential impacts of changes in heavy maintenance
interval. As would be expected, the impact on direct operating cost is noticeable. Less obvious
is the impact on investment cost. Changes in the heavy maintenance interval causes changes
in investment cost because decreasing the heavy maintenance causes the total required
inventory of aircraft to increase because more aircraft are tied up in maintenance at any given
time. Conversely, increasing the heavy maintenance interval causes the total required inventory

of aircraft to decrease.

The next case looks at joining the ISC barrels together via rivets rather than friction stir
welding. This results in decreased total investment and fuselage production T1 costs as well as
increased factory footprint because riveting appears to be less costly and less floor space-

intensive that friction stir welding for very large assemblies.

The following two cases examine the impact of varying the cost of RFSSW. Estimates of the
per-weld cost of RFSSW were available to NASA but were not released for use in time to
support this study. However, it can be said that the cost of a friction stir weld could be related
to the cost of a drilled and set rivet by a factor somewhere between 0.0 and 1.0. In the nominal
case, this factor was assumed to be 0.5 but in these two cases, decreasing this assumed factor

to 0.2 and increasing it to 0.8 were examined. A large throughput increase was observed for
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spot-weld-versus-rivet factor of 0.2 due to a significant reduction in number of spot-welding

workstations which freed up vast amounts of floor space for other operations.

Similarly, the next two cases examine the impact of varying the assumed thickness of the post-
formed ISC skins. The nominal assumption was 0.125 in thick. In these two cases, decreasing
the achievable post-formed thickness first to 0.072 in and then to 0.036 in was examined.
Decreasing to 0.072 in had no perceptible impact. However, decreasing to 0.036 in represents
the case where sections emerge from the ISC forming process at “net shape”, ready for
assembly, with no chemical milling required to meet the weight-driven thickness requirement
of 0.036 in. This created significant benefits in both cost and production throughput.

The last two cases examine the impact of altering the baseline, riveted skin-stringer case by
varying the percentage of rivets assumed to be set robotically rather than manually. The
baseline assumption was 50% based on a statement in Spirit AeroSystems’ 2022 First Quarter
Report [15]. The 50% assumption was varied to 75% of rivets set robotically, and then 98% of
rivets set robotically. Both cases lower the apparent ISC cost reductions because the baseline
cost of the riveted skin-stringer case is decreased. However, both cases increased the relative
production throughput benefit, implying that manual riveting is more efficient relative to floor

space than robotic riveting.
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6. CONCLUSIONS

The conclusions from this Advanced Metallic Fuselage Cost study are as follows:

ISC technology has a high probability of reducing overall Direct Operating Costs +
Investment (DOCHI) if the technology does not cause weight increases or maintenance
interval decreases. However, the potential magnitudes of DOC+I reductions are
relatively small.

ISC technology has a very strong potential for increasing factory throughput
significantly given constrained factory floor space. This potential alone makes this
technology attractive and warrants much more detailed data collection and research,

ideally with the direct involvement of industrial partners.

While the ISC technology alone shows cost and throughput benefits, a significant
portion of the cost and throughput benefits observed in this study depend on the cost
benefit of RFSSW relative to drilling and robotic riveting. This area requires and

deserves more research, ideally with the direct involvement of industrial partners.

Weight reductions from ISC technology could increase both DOC+I and investment
cost benefits significantly.

38



10.

11.

12.

13.

7. REFERENCES

. P. Frederic, Probabilistic Technology Investment Ranking System (PTIRS) Final

Report, Tecolote CR-1650, 1 January 2015

Transtats Database, Form 41 Financial Data, Bureau of Transportation Statistics, U.S.
Department of Transportation, accessed 2020,
https://www.transtats.bts.gov/databases.asp?Z1qr VOQ=E&Z1qr_Qr5p=N8vn6v10&f
Jowrp6_VQF=D

C. Nickol, B737-800 Sizing Data from NASA Flight Optimization System (FLOPS),
NASA ARMD, 2012

MIT Airline Information Database, accessed 2/16/2023,
https://web.mit.edu/airlinedata/www/2020%2012%20Month%20Documents/Aircraft
%20and%?20Related/Large%20Narrow/Departure%20per%20Aircraft%20Day%20-
%20LARGE%20NARROWBODY%20EQUIPMENT.htm

“Spirit AeroSystems: 737 Rapid Build” (Video), 2019,
https://www.youtube.com/watch?v=U7vojbkrFfY

737 Airplane Characteristics for Airport Planning, Boeing Commercial Airplanes,
2005

S. Castagne, et al, “A Generic Tool for Cost Estimating in Aircraft Design”, Research

in Engineering Design, 2008

“Bombardier to Combine Efficiency and Quality in Manufacturing of CSeries

Aircraft” (Press Release), 2011, https://bombardier.com/en/media/news/bombardier-

combine-efficiency-and-quality-manufacturing-cseries-aircraft

Aircraft Spruce Catalog, AN470AD, 2117 Hard, Accessed 2/16/2023,
https://www.aircraftspruce.com/catalog/hapages/solidalumrivets2.php?clickkey=8261
Aircraft Accident Report--Aloha Airlines, Flight 243, Boeing 737-200, N73711, near
Maui, Hawaii, April 28, National Transportation Safety Board Bureau of Accident

Investigation Washington, 1989
M. Ali, A. Hussin, M. Amiza, M. Hairudin, “Defect Analysis on Boeing 737-400

Skin Panel Rivet Row Aft Ward Fuselage”, International Journal of Innovative

Technology and Exploring Engineering, 2019

D. Jeong, et al, Strain Fields in Boeing 737 Fuselage Lap Splices: Field and

Laboratory Measurements with Analytical Correlations, Volpe National

Transportation Systems Center, 1995
A. Boddorff, Working Notes Pertaining to Costs of Integrally Stiffened Cylinder
Manufacturing Demonstration Article, NASA Langley Research Center, 2022

39



14.

15.

16.

17.

18.

19.

M. Stoner, A. Hehir, M. Ivanco, M. Domack, Cost-Benefit Analysis for the Advanced
Near Net Shape Technology (ANNST) Method for Fabricating Stiffened Cylinders,
NASA Langley Research Center, 2016

“Spirit AeroSystems Reports First Quarter 2022 Results” (Press Release),

https://www.spiritaero.com/pages/release/spirit-aerosystems-reports-first-quarter-
2022-results/

B. Bhattacharyya, B. Doloi, "Machining processes utilizing chemical and

electrochemical energy", Modern Machining Technology, 2020

G. Klepper, "Entry into the Market for Large Transport Aircraft," European Economic
Review Vol. 34, No. 4,1990, p. 775-803.

R. Baldwin, P. Krugman, “Industrial Policy and International Competition in Wide-
Bodied Jet Aircraft,” 1988

P. Frederic, Working Notes Pertaining to Weighted Average Cost of Capital for

Aerospace Companies, Discount Rate Calcs.xlsx, 2013

40



|8%

S8 %06

9'8T %05

8'€E %01
‘ow/s1un ‘eseaJou] Ayjiqeqod

Humo_rc_ 9]y uondonpoJd

. V/N TT0  (UMA/$0Z0TA4) 321d Add1o3|3
vy (%0S “INSOZOTAA) @214d HuN WnWIUIA V/N €0C (188/$020TAd) @214d |94
9SL°69¢ (%0S ‘INSOZOTA4) 1B10L JUBWISAAU] V/N %0T \D38Y 153493U] Jusunsanu|
(poo8si-)  yenoay yeny V/N 0099 97519314
Pedw| pasueyu3y  duIBY ( PBUO) %0S) s, J31n3ey .xom.r:gw.v_uw‘_m pawnssy si1912weled Apnis
fan4 fa%4 (poo3 si pedwi +) ymy 1uajeainba Jad sa|iw-1eas
L'8L L'8L (poos s edwi +) uojjeo Jad (ainjeis) sajiw-1eas
99.'9y 99L'9 (peq st pedwi +‘ql) 3y31M [2n4 3|qeasn
LYT'V8 LYT'v8 (peq st 1edwi + ‘q) ySiam Ardwz
8YT'vLT 8YT'vLT (Peq st yedwi + ‘q)) 3yBI9M yoaxeL
2SI Yy1m Ja8utiis-upjs ade|day - yenay yenay
papnpuj saiSojouyda) p yu3 I ( PIIUO) %0S) sanjeA aanesedwo)
9|1W-1e95/$020ZA4 92U3PRUOD ——
ISR RN &8 00°T :31y9uag 350D 30 AjIqeqosd WG
& & & & & © Mjevsdmmm €
311W-3e35/$020ZA4 3
| !0 pue o4 0000000000005 0066569S =S
31eMpJEH DS|-UON ‘3ouBUBIUIRIN 88888888888888888888 ]
L OO0 O0OO0O00O0DO00D00O00O00O0 00O H
SrueINSU ORERONNPOORNOOREOGOOIT® °
| ! ® 000 000 3
“"JS|-UON ‘Isa491u| pue uonenaidag g 010 01’0 s
. £ oo oo g
F 2IeMpJeH DS “IsaJ1a1u| pue uolepaldag £ 00 050 Ed
g < 0v'o 050 =
| alempJeH S| ‘@dueusiulen S g0 090 5
S 090 0£°0 S
L a2 > 080 ]
g 00 060 a
L 080 00T H
syoedw 1507 a1193ds 1oedw| 3509 SunesadQ 12110 e
To- STsT 9757 (%05 $0207Ad) 331d 39PIL Y2e0) WNUIUIN fpe 2z0z "xed 09T ‘II-008-LEL VSYN 1y duljaseg
10000- 6610 00510 (%05 “$020ZAd) 11u-1835 Jad 350 Bunesado |e1oL Id 60°€ £2/6/T 3380
12500 2S00 %05 "S020ZAd) 311183 15d 3503 BUessdo 1aiia
(pooSsi-)  yenuy yenouy a8ejasny J21uad JS| YUM 008-LEL
wedw) pasueyu3 I (3au3pyu0) %05) 3509 s Jojesado

SHNSNY
LOVJIANI INIVIA ON ‘LOVJINI LHOIAM ON ‘OSI DISVd 'y

SLTASHY DILSI'TIdVE0dd — XIANAddV



(44

000°0S 00095 000°¢y 000°0 0000 0000 laquinu sJagulis Je|ngdal Jo JaquinN
760°0 ¢L0°0 0500 000°0 0000 000°0 saydul $199YS UD{S Jue|q JO SSaUXIY L
0000 000°0€ 000°0¢ 0000 0000 000°0 Jaquinu| Jay31a801 spusaw8as Suld 0OM) Yydelje 01 SI9AL JO JaquinN
000°0T 000°8 0009 0000 000°0 000°0 Jaquinu Juswydene 3uld-03-493ul43s Yoea 1e S19AL JO JaquinN
<00 9€0°0 0€0°0 0000 0000 0000 saydul S3YdUl ‘S193Ys UIS P3|IW-WYd JO SSBUNIIYY “UIAl
000°€ 000°€ 000°€ 0000 0000 0000 laquinu sjuiof dej 3e S19ALI JO SMOJ
99€°0 €EE0 00€°0 000°0 0000 000°0 199} suiof dej Jo yipim
000°CT 000°0T 0008 0000 0000 000°0 Jaquinu (syusw3as sweuy pue) squiof dej Jo Jaquinn
L9L°T £99°T 1991 0000 0000 0000 1994 Supeds sweuy a8esane
0009 000 000t 000°0 0000 000°0 Jaquinu julof |eIUBFWNIII 42d S}BALL JO SMOY
009°0 0050 00¥°0 000°0 0000 0000 1994 sjulof |elRUSJ4WINIII JO YIpIM
000°¢ 000°'C 000°C 000°0 0000 000°0 Jaquinu siulof |elrUSISWINII JO JBqWINN
000°€ 000'T 000°T 000°0 000°0 00070 Jaquinu Sul|jiw-wayd o sdajs 4o JaquinN
19A11 d13eWoOINe Uk Suas pue ‘Suljjlup ‘Suneao| Jo 150
0060 0050 00T0 0000 0000 0000 10108} 0} 9Alle[ed p|am 10ds Sulwiojiad pue Suiedo| Jo 1s0)
0490 00S°0 0€E'0 0000 000°0 0000 judd.ad Ajlenuew 33s s3aAll Jo a8e3uddsad
S193U14}S 01 UOIIIPPE Ul UIS 0}
0090 0050 00¥°0 0000 0000 0000 uaouad| Apdadip yoene sawies) 349YM 32UI3JWNIIID JO UONIOd
000'89 000°€9 00085 000°0 0000 0000 1934 uo[303s a3e|asny Jo YisuaT
00€°0 00¢°0 00T0 000°0 0000 000°0 sayoul SSaUXIIYY J9BULIS
0S¢'T 000°T 0SL°0 000°0 0000 000°0 sayoul 1ysiay J28uLns
0ST0 SCT0 00T°0 000°0 0000 0000 saydul JS| paw04-350d 4O SSaUMNIIY L
FETNEEL
00001 000°0€ 000°0T 000°0 0000 000°0 Jaquinu|  sjuawsas Sull oMy yoene o3 sjulod yaexe Jo JIsquiny
1uswydene 3ul-03-423uLns
000°0T 000°8 0009 000°0 000°0 000°0 Jaquinu| yoea je (spjam 10ds 4o s3aAL) saulod yoeie Jo Jaquiny
S19ALI (|enuew) SNSIaA
0490 0050 0€E0 0000 0000 0000 judd.ad Sp|am 30ds yum apeuw sjuswydelie Jo a3e3uadiad
000°0S 00095 000°Zy 0000 0000 0000 Jaquinu Ss1a3uli3s Je[ngal Jo JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul JS| p3||iw-Wayd JO SSaudIYy] “UllA
L9L°T £99°T 99T 0000 0000 0000 1994 Supeds sweuy a8esane
000°¢T 000°0T 0008 0000 0000 0000 Jsquinu SIUSWISIS dWiel) JO JIqUINN
000°€ 000'T 000'T 000°0 0000 000°0 Jaquinu Sul|jiw-wayd 4o sdajs o JaquinN
00S°CT 00S°CT 00S°CT 0000 0000 0000 199} uo1323s a3e|asny 4o Jarpwelq
anjep anjep anjep anjeA }nejaq ysiH MO pPaAIRSqO syun J9A14Q 150D
wnwixen Ay 3son wnwiulA paniasqo

synduy



1974

9'8 %06

8'8T %08

V'Ee %0T
‘owl/s1un ‘@seaJou] Ayjiqeqod

uquE_ 9]y uondonpoJd

. V/N 110 (YM3/$020ZAd) @214d Ad1i193|3
‘ T'T :UOISIDA X
€0 Ty vy (%05 ‘INSOTOTA4) 31d HUN WNWIUIN V/N €0'C (188/$0202A4) 2214d [9n4
[BZECTTso1'89c  8vv'0Lz (%05 ‘WS0TOTA) [€30L JUBWISIAU| /N %0T 218y 1S2493U] JUBWAISAAY|
(poo8si-)  yenay yenay V/N 0099  9z51994
pedw pajsueyu3y  aduaiasRy (92uaplU0) %0S) JUBWISAAU] S JaInYEINUBIA §o&7:0>o.v_wo‘_m pawnssy si91pweled Apmis
€T'C fan4 (poo3 s11pedwi +) ypmy 1us|eainba Jad sajiw-1eas
06L L'8L (poo3g s11pedwi +) uojen Jad (a1n1e1S) S3|IW-1BAS
1159 99/'9% (peq st oedwi + ‘ql) 3yS1I9M N4 d|qe3asn
6€9°€8 LYT'Y8 (peq s wedwt +‘q)) ydrom Ardw3
TGS'ELT 8YTvLT (peq si edwi + ‘q)) 1ySiM Jjoxjel
2SI Yyum Ja8unis-upys soe|day - yenay yenay
papnpuj saidojouydal pasueyuj aujeseg (22uapiuo) %0S) sanjep aAnesedwo)
9|1Ww-1e3S/$0Z0TAS 20UapIUOD
$ 00°T :3J3u3g 150 Jo ANjiqeqoid Wjouag mmm
Ayjeusd e
. 3|1W-1835/$0Z0ZA4 3
saueansul 0000090000000 55605560 =S
aiempJieH JS|-UON ‘@aueusiulelp 2888888883838888888888 m
GRESISRNR 8382383882238 3
aJempJeH DS ‘1saJ4a1u| pue uollepaldag - 000 000 bl
“3G]-UON 159191U] pue uonepaidaq S oo mwm m.
Y N
S1eMpIEH JS| ‘DIURUUIEA Z 070 mwm Z
F e . Z
110 pue [an4 < 0€0 0s'0 =
o . 09°0 ()
g 0v0 020 S
= 090 0T 3
spedwy 3507 diydads 1edw) 3s0) Sunesado Paua L
€0- STST 8'7ST (%08 ‘S0Z0TA4) 2214d 312011 Y20 WnWIUIN [pe zzoz ‘xed Q9T ‘OX1|-008-LEL YVSYN  :Hesduly duljaseg
€000°0- 66YT°0 T0ST0 (%05 ‘$0Z0ZA4) @|1w-1eas J4ad 350D Buiiesado |eloL INd 856 €2/LT/T :®1eQ
- 12500 %2500 %08 'S0¢0CAd) 9[1t-1835 19d 3567 8UireIsdg 13iid
(pooSsi-)  yenany yenay 98ejasny 121udd S| YUM 008-LEL
pedw| pasueyuj auieseg (22uapiuo)d %0S) 3150J s, 03es2dO

SHNSNY
ONIZISHY HLIM NOILLONAAY LHOTAM TTHHS dALNO %S v



144

000°0S 00095 000°¢y 000°0 000°0 000°0 Jsquinu SJa3ul3s Je[ngdal Jo JaquinN
¥60°0 ?L00 050°0 000°0 000°0 000°0 sayaul S193YS UDYS Yue|q 4O SSAUNDIY L
000°0% 000°0€ 000°0T 000°0 0000 0000 Jaquinu| J3y1a303 SJUBWISIS SUlM OM] UYdelie 03 SI9AL JO JaquinN
000°0T 000°8 0009 000°0 000°0 000°0 Jaquinu|  juawydene Suli-03-J38UllS YIed 1B SI9AL JO JaquINN
w00 9€0°0 0€0°0 000°0 000°0 000°0 sayoul S9Ydul ‘S193Ys UD|S Paj|IL-WaYd JO SSBUMIIYL "UIIA
000°€ 000°€ 000°€ 000°0 000°0 000°0 Jaquinu sjuiof dej 3e S19Al JO SMmOU
99€°0 €EE0 00€°0 000°0 000°0 000°0 199} siuiof dej 40 yipim
000°CT 000°0T 000'8 0000 000°0 000°0 Jaquinu (sausw3as saweuy pue) spuiof dej jo Jaquiny
L9L°T £99°T L9S°T 000°0 000°0 000°0 1934 Supeds sweuy agesane
0009 0001 000" 000°0 000°0 000°0 Jaquinu ulof |errualjwnou 4ad S19AL JO SMoY
009°0 00S°0 00v°0 0000 000°0 000°0 1994 sjuiol |enuaJwnoIId JO YIpim
000°¢ 000°¢ 000°¢ 000°0 000°0 000°0 Jaquinu sjujof |ernuaJ4WwnIII 40 JaquinN
000°€ 000°T 000°T 000°0 000°0 000°0 Jaquinu Suyfjiw-wayd 4o sdais Jo JaquinN
19A1J 213BWOINE UB SUiIas pue ‘Suljjidp ‘Suizeao| Jo 3s0d
006°0 0050 00T0 0000 0000 0000 10108} 0} aAlle|ed pjam 10ds Sulwiojuad pue Suieao| 4o 150D
0490 00S°0 0€e0 0000 0000 0000 juadJad Ajlenuew 33s s19A1J Jo 28ejuadiad
sJa8ulJ3s 0} UORIPPE Ul UD|S 0}
009°0 00S°0 00t°0 000°0 000°0 000°0 juao1ad|  Apoadip yoenie sauied) 949YM 92USI9JWNAIID JO UONIOJ
00089 000°€9 00085 000°0 000°0 000°0 1994 uo01303s age[asny Jo Yidua
SLT0 SLT0 SL0°0 000°0 000°0 000°0 sayoul SSaUMIIY} 493ULIAS
0sT'T 000°T 0SL°0 000°0 000°0 000°0 sayoul 1ysiay Ja8ulns
0ST0 SCT0 00T'0 000°0 000°0 000°0 sayoul JS| paw.04-3s0d J0O SSaUNIIY |
FEIGEY:{o)
000°0% 000°0€ 000°0¢ 000°0 0000 000°0 Jaquinu|  spuawigas Sull oMy yoepe 0} sjulod yoele o Jaquiny
Juswydene 3ulu-03-493ulls
000°0T 000°8 0009 000°0 000°0 000°0 Jaquinu| yoes je (sp|am 10ds 4o S19AL) spulod yoelle Jo Jaquiny
S19ALI (|enuew) SnSJaA
0490 00S°0 0€€'0 0000 0000 000°0 juad4ad Sp|am 10ds Yyum spew spuswyoene Jo a8ejuadlad
000°0S 00095 000°¢Y 000°0 000°0 000°0 Jaquinu s493uld3s Jejngad o JsquinN
00 9€0°0 0€0°0 000°0 000°0 0000 sayoul JS| P3[|IW-WaYyd JO SSBUXIIYY “UIN
L9L°T £99'T £9S'T 0000 0000 000°0 1994 Supeds sweuy adesane
000°¢T 000°0T 0008 000°0 000°0 000°0 Jsquinu S}USWESS dwely o JSquINN
000°€ 000°T 000°T 000°0 000°0 0000 aquinu Sul|jiw-wayd jo sdajs jo JaquinN
00S°CT 00S°CT 00S°CT 000°0 000°0 000°0 193} u01309s ade|asny Jo Jaewelq
anjep anjep anjep anjeA yneyaq ysiH MO7 pPaAIasqo syuun J9A1IQ 150D
wnuwixep A1 3soN winwiui paniasqo

synduy



97

06 %06

V6l %08

€ve %0T
‘ow/syun ‘@seaJou] Aljigeqod

HUNQE_ 9]ey uondnpo.d

21 osion V/N 110 (YM3/$020ZAd) @214d Ad1i193|3
60 STy vy (%05 ‘INSOTOTA4) 31d HUN WNWIUIN ) V/N €0'C (188/$0202A4) 2214d [9n4
[Ceaso6'vor  89'TLT (%0S W$0ZOTAL) [BI0L JuBWISIAUI V/N %O0T 318y I52.33U] JUBWISAAU|
(poo8si-)  yenay yenay V/N 0099  9z51994
pedw pajsueyu3y  aduaiasRy (92uaplU0) %0S) JUBWISAAU] S JaInYEINUBIA (%05)  usna-yealg  pawnssy si91pweled Apmis
€T'C 0T'C (poo3 s11pedwi +) ypmy 1us|eainba Jad sajiw-1eas
6L 8LL (poo3g s11pedwi +) uojen Jad (a1n1e1S) S3|IW-1BAS
€10'91 99/'9y (peq st pedw! + ‘q|) WyS19M |2n4 d|qeasn
9z1c8 LYT'V8 (peq st pedw + ‘q)) wysiom Axdw3
VLY TLT 8YTvLT (peq si edwi + ‘q)) 1ySiM Jjoxjel
2SI Yyum Ja8unis-upys soe|day - yenay yenay
papnpuj saidojouydal pasueyuj aujeseg (22uapiuo) %0S) sanjep aAnesedwo)
9|1Ww-1e3as/$0Z0TAS 20UapIUOD
$ 00°T :3J3u3g 150 Jo ANjiqeqoid Wjouag mmm
Ayjeusd e
. 3|1W-1835/$0Z0ZA4 3
saueansul 0000909000506 055605560 £
JempJeH JS| ‘1sa491u| pue uonenaldsqg 28888888883838888888888 m'.
_ GRRE3%28228888883883¢S8 s
aJempieH JS| ‘@dueualulely © 000 000 .o.m
21EMPIRH S-UON ‘@oUBUSIUIBIA m. <00 mwm T
“3G]-UON 459191U] pue uoneaidaq g oro mwm =4
F 050 =
10 pue an4 S 510 090 a5
5 00 S
2. 020 mm“m ]
= szo 0T 3
spedwy 3507 diydads 1edw) 3s0) Sunesado Paua L
60- 0'¢stT 8'7ST (%05 ‘$S0Z0TA4) 9214d 193211 YdBOD WiNWIUIA fpe zzoz ‘xed 09T ‘@1I-008-LEL YSYN eIV dul|seg
8000°0- ¥6%1°0 T0ST0 (%05 ‘$0Z0TA4) @)1w-1e3s Jad 350D Suresado |eioL NV CT:0T €2/6T/C 1@
- 971500 %2500 %05 'S0C0CAd) 9[ii-1e3S Jsd 1567 Suiiessdg 1311d
(pooSsi-) yeouy  yenay a8ejasny 493udd JS| YUM 008-LEL
pedw) pasueyuj auieseg (22uapiuo)d %0S) 3150J s, 03es2dO

SHNSNY
ONIZISHY HLIM NOILONAAY LHOITAM TTHHS HALNO %07 £V



9

000°0S 00095 000°tv 000°0 000°0 000°0 Jaquinu s493uldys Jeindal Jo Jaquiny
¥60°0 2L0°0 0S0°0 0000 0000 0000 saydul S199YS UDJS U] O SSaUNIIY L
000°0v 000°0€ 000°0C 000°0 000°0 000°0 Jaquinu| Jayiado) syuawdas Suld 0m) Yoepe 03 S19AL JO Jaquiny
000°0T 000'8 0009 000°0 000°0 000°0 Jsquinu juswydene Sul-03-493Ul3s YIes Je SI9AL JO Jaquinn
00 9€0°0 0€0°0 000°0 000°0 0000 saydul S9Y2UI ‘S199YS UDYS PI|[IW-WYI JO SSAUXDIY “UIA
000°€ 000°€ 000°€ 0000 0000 0000 Jsquinu sjuiof dej 3e s32AL JO smol
99€'0 €EE0 00€°0 000°0 0000 0000 139} sjuiof dej Jo yipim
000°¢T 000°0T 000°8 000°0 000°0 000°0 Jaqunu (s1uswidas aweuy pue) syulof dej Jo Jaquiny
L9L°T £99°T 99T 0000 000°0 000°0 193} Supeds sweu) a8esane
0009 000'¥ 000V 000°0 000°0 000°0 Jaquinu ul0f |erRURFWNIUI J3d S1DALL JO SMOY
0090 00S°0 00t°0 000°0 000°0 000°0 1334 Sjulof [e1UBIHWINDIID JO YIPIM
000°C 000°C 000°C 000°0 0000 0000 Jaquinu sjulof [el3uaJWNI 4O JaquinN
000°€ 000°T 000'T 000°0 0000 0000 lequinu Suy|jiw-wayd Jo sdais jo JaquinN
19ALI 213eWOINE Ue Sul13aS pue ‘Sul||up ‘Sul3ed0] 40 350D
0060 00S°0 00T°0 0000 0000 0000 103084 0} 9ARe|ed pjam 10ds Sutwuojiad pue Suneso| Jo 350D
090 00S°0 0€€°0 000°0 0000 0000 juos3d Ajlenuew 19s s19AL jo a3ejusdiad
$198Uul41s 03 UOIIPPE Ul UIS O}
009°0 0050 00v'0 0000 0000 000°0 1u2243d| Aj3934Ip YoeNIE SBUIEL) DIBYM SDUIIDJUWNIII JO UONIOG
00089 000°€9 00085 000°0 000°0 000°0 199} uo123s a3easny Jo Yi3ua]
SYT°0 S0T°0 S.0°0 000°0 000°0 0000 sayaul SSaUIIY3 Ja3U1AS
0s¢T 000°T 0SL°0 000°0 000°0 0000 sayaul FVEEVIEEVS
0ST0 S¢T°0 00T0 000°0 000°0 0000 sayaul S| paw104-1s0d 4O ssauxdIY L
JEIGEES]
000°0% 000°0€ 000°0¢ 0000 0000 0000 Jaquinu|  sjuawidas Suld omy yoene o3 saujod ydoene Jo JaquinN
1uawydene Sul-03-193ulis
000°0T 000°8 0009 000°0 000°0 0000 Jaquinu| yaea je (spjam 10ds 1o S1aAld) syulod yoene Jo saquiny
SI9AlJ (Jenuew) SNSIaA
0,90 00S°0 0€€°0 0000 0000 0000 ju4ad Sp|am 30ds yum spew spuswydelie Jo agejuadiad
000°0S 00095 000°tv 000°0 000°0 000°0 Jaquinu s493uldys Je|ngadl Jo Jaquinn
00 9€0°0 0€0°0 000°0 0000 0000 saydul DS P3||lW-Wayd JO SSaUIIYY Ul
L9L°T £99°T L9G'T 0000 0000 000°0 193} Suioeds awely a3esane
000°CT 000°0T 000'8 000°0 000°0 0000 Jaquinu S}USWI3as dwiely Jo JaquinN
000°€ 000°T 000'T 000°0 0000 0000 Jlaquinu Suy|jiw-wayd jo sdais jo JaquinN
00S°CT 00S°CT 00S°CT 000°0 000°0 000°0 1994 uo12as agde|asny Jo Js1dwelq
anjep anjep anjep anjen )nejaq ySiH MO PaAI3SqO spun 19A14Q 150D
winwixejl A@j17 150N wnwiui pan1asqo

synduy



'8
9'81
ve

‘ow/syiun ‘esealoul

%06
%05
%0T
Ajigqeqod
1oedw| a1ey uondnpoud

21 oo v/N 110 (YM>I/$020ZAd) @d14d A1d1IYB|3
€0- [sk47 347 (%08 ‘INSOZOTAL) 321d HuN WNWIUIA ) V/N 90t (1e8/$020TAd) 3214d [9n4
[SOETT N ecov'vor 852997 (%05 NS0TOZA4) (B30 JuauiasaAul V/N %0T 21y 152193U] JUBWISAAU|
(poo3si-)  yenay yenay v/N 009'9 S 1934
pedw| pasueyuy  dUIYRY (22uaplu0) %0S) IUBWISIAU| S, 424n3esNUBIAl Axom.r:gw.v—mw‘_m pawnssy si919wesed Apms
0T'C 60°C (poo3 s1 1pedwi +) Yy 1us|eAinba uad sa|iw-1eas
8'LL SLL (poo3 si 1edwi +) uoj|en Jad (31n3els) S3|1W-1e3S
LLS'9Y 99/'9t (peq s 1edw! + ‘q)) 1yS1oM [9n4 |qeasn
6€9°€8 LYT'Y8 (peq s wedwt + ‘q)) ydrom Ardw3
1SS€LT 8YTVLT (peq s 1oedw + ‘q)) 1ySioM Hoddel
2SI Yyum Ja8upis-upys aoe|day - yenay yenay
papnpuj saiSojouydal pasueyu3y aulaseg (22uapiuo) %0S) senjep annesedwo)
9|1W-1e35/$0Z0ZAS 20U3PIUO) ——
S S ooo.a 00°T :1y9uag 150 Jo Aljigeqoid Wouog mem
o.ao 0&0 oeo oro ooo & Aeusmmm <
a|1W-1895/$0Z0ZA4 E]
suensul 0000000000000 55568650 =3
aJempJeH DS|-UoN ‘@aueualulely m m m m m m m m m 88888888888 m
. GREIRRR3382SRRR8&{22R o
aJempJeH S| ‘1saJ4a1u] pue uonepasdag o 000 000 b
“3G]-UON 159491U] pue uonePaidag S 500 mwm m..
2 0T'0 .
a1eMpIEH JS| ‘DIURUNUIE 2 1o mwm 2
Z ozo 050 =
]l0 pue [an4 9 sz 09°0 o]
S 080 0L°0 S
@ ¢ 080 E)
Z S€0 060 2
[0/40) 00T 3
D
mHUNQE_ 150D U_&_UOQW ﬁUNQE_ 3s0) MC_HN;—WQO HUW.-_Q -
v'0- TLLT SLLT (%05 ‘$0Z0TA4) 331d 111 Y2BOD WNWIUIN [pe zzoz ‘xed 09T ‘OX1I-008-LEL YSYN  :HeLIIY duljaseq
¥000°0- vLT0 4ZA%0) (%05 ‘$0Z0TA4) 3|1w-1eas J4ad 350D Suiresado [e3oL INV LT:0T €2/6T/T :91eQ
€500 /5700
(poogsi-)  yenny yenay a8ejasny J23uadd JS| YHM 008-LEL
pedw psoueyuj aujeseg (@2uapyuo) %0s) 150D s, JojesadQ

TVO/LO'YS LV TANA ANV DONIZISHI HLIM NOLLONAAT LHOTAM TTIHS dALNO %S

S)NSNY
vV



1%

000°0S 00095 000°¢ 0000 0000 0000 laquinu SsJa3ul3s Jeindad o JaquinN
760°0 ¢L0°0 0500 0000 0000 0000 sayoul S193Ys UB{S Jue|q JO SSauxIyL
000°0t 000°0€ 000°0¢ 0000 0000 0000 Jaguinu| 1ay3a30) SjusWISSS Suld OM]) Ydelle 01 SI3ALL JO JaquInN
000°0T 0008 0009 000°0 000°0 0000 Jaquinu Juswiydelre Suli-03-498Ul41Ss Ydoea 1e SI9AL JO JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9Youl ‘s199Ys UD}S P3|[IW-WIYD JO SSAUNDIYL “UIlIAl
000°€ 000°€ 000°€ 000°0 0000 0000 laquinu sjuiof dej 3e s19Al 0 smol
99€°0 €EE0 00€°0 0000 000°0 000°0 1994 sjutof dej Jo yipim
000°¢T 000°0T 000'8 0000 000°0 0000 Jaqwinu (s1uswidas sweuy pue) syulof dej jo Jaquiny
L9L°T 99T £L9S'T 000°0 0000 0000 1994 8ueds sweuy a8elane
0009 000'¥ 000t 000°0 0000 0000 laquinu juiof [elua4wNdII J3d SIDAL JO SMOY
009°0 00S°0 00¥'0 0000 000°0 000°0 1934 SJul0f [BRUBISWNIIID JO YIPIM
000°C 000°C 000°'C 000°0 0000 0000 laquinu S3UIOf |BI3USIJWNIIID JO JBqUINN
000°€ 000°T 000'T 000°0 000°0 000°0 laquinu Suyjjiw-wayd Jo sdajs jo JaquinyN
19ALI 213eWoO)Ne ue 3uilas pue ‘ul||up ‘Sunedo| Jo 3s0d
0060 00S°0 00T°0 000°0 000°0 000°0 J0108) 0} 2A1e|eJ pjam 10ds Sulwiogiad pue Suneso| 40 150)
0£9°0 00S°0 0€€’0 000°0 000°0 000°0 1uad4ad Ajlenuew 13s s1aA1J Jo 98ejuadiad
SJ93UulJ1S 0} UOIHPPE Ul UlYS 0}
0090 00S°0 00¥'0 0000 0000 0000 juso4ad|  Ajpoadip yoelle sawed) 919Ym SdUSJ94UWNIIID JO UOIMIOd
000°89 000°€9 000°8S 0000 0000 0000 1994 uo1393s d3e[asny Jo Y13ua]
SLT°0 SLT0 SL0°0 0000 0000 0000 sayoul SSaUIIY3 J93ULIAS
0sC'T 000°T 0SL°0 000°0 000°0 0000 saydul 1ysiay J4a3ulns
0ST0 SCT'0 00T0 0000 000°0 000°0 sayoul JS| paw.oy-1sod Jo ssaudly |
Jay1a301
000°0% 000°0€ 000°0¢ 000°0 000°0 0000 Jaquinu|  spuawdas Sul oMl yoeyre 0} spulod yoene Jo JaquinN
jJusawydelre 3ul-03-4a3ulils
000°0T 000'8 0009 0000 0000 0000 Jaquinu| yoes 1e (sp[am 10ds 4o S}aAl) squlod yoene Jo saquinn
S19ALI (|enuew) SnSIaA
0490 00S°0 0€E0 000°0 0000 0000 jusouad Sp|aMm 30ds yim apew spuswydelle Jo a8e3usd4ad
000°0S 00095 000t 0000 0000 0000 laquinu sJa3ul3s Je|ndad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 sayoul JS| P3JJIW-WdYd 4O SSaUNIILY] “UlA
19.°T £99°T £9S'T 0000 0000 0000 199} Suioeds sweuy a3elane
000°CT 000°0T 0008 000°0 0000 0000 lequinu Sjuswidas awely 4o JIaquinN
000°€ 000°T 000'T 000°0 000°0 0000 laquinu Suyjjiw-wayd Jo sdajs Jo JaquinyN
00S°CT 00S'CT 00S°CT 000°0 0000 0000 1994 uo[303s age|asny Jo Jalawelq
anjep anjep anjep anjeA }nejoq ysiH MO PanIasqo syun 19A14Q 150D
wnwixep AP 1son wnwiuip paniasqo

synduy



V%

S'8
6'8T
T°€e

‘ow/s1un ‘eseaJdu|

%06
%05
%0T

Awjiqeqod

Huma w| ajey uolldnpoid

IR V/N 110 (UMI/$0Z0ZAd) @1id Aad1d313
10 9Ty S (%05 ‘INSOTOTZA4) 3214d HUN WNWIUIA ) V/N €0°C (1e8/$0z0TA4) 14d [9N4
[l ssv69t  £90°69T (%05 ‘WSOZOTAA) [€301 3uswisaAUl V/N %0T 218 153J91U| JUBWISAAU|
(poo8si-) yenay yenuy V/N 0099 97|15 1994
pedw)| psoueyuy  2dudidRY (92uspu0) %0S) IUaWISAAU] S J31n3deNUBIAl Axcmvr:gw.v_mwgm pawnssy si912wesed Apnis
IT'C IT'C (poo3 s11oedwi +) ym| 1usjeAinba uad sa|iw-1eas
1'8. §'8/ (poog s1 pedwi +) uojen yad (a1n1els) sa|lw-1eas
9569 999 (peq st pedw! + ‘ql) yS1dM [2n4 3|qeasn
£59v8 LYT'V8 (peq st pedwt +‘ql) 1ysom Ardwg
LY6'VLT 8YT'VLT (peq st pedwt +‘ql) yS1oM yodxel
2SI YyHm 1a8uliis-urys aoe|day - pedw| yenay yenay
papnpuj saidojouydal pasueyu3  aujsseg (22uaplu0o) %0S) sanjep aanesedwo)
9|1w-1e3s/$020TAL 22U3plUO)
O 20°0 :1y2uag 150 Jo Anjigeqoud wouod e
& & & & & &L Ajeus mmm ¢
a|1W-1295/$0Z0ZA4 E]
""JSI-UON ‘3sa11u| pue uonjealdag CoO0OO0O0O0O0O0OODbObLOLbLbbbb o =
0000000000000 0Q 000 o
110 pue |ang [sE-N-N-N-NeNeleNeleNeleNeleNe e leNe el £
FRERESSSEERRRBRARRIITS 5
aJempJeH DS|-UON ‘@dueudlule|p . vR R WS = . °
® 000 000 3
aoueansu| S oo mwm S
i) .
alempJieH JS| ‘@ueuaiuleln S oto mwm m
aiempueH JS| ‘1saJaju| pue uolienaudag < 0€0 050 =
el o - 09°0 o
2 0r'0 070 S
2. 050 080 =
< 060 &
090 00T 3
spoedwy] 1507 1y193ds 1edw| 3s0) SunesadQ 122.41q <
10 0°€ST 67ST (%05 “S0Z0TAd) 214d 13P1L Y20 WNWIUIA [pe zzoz ‘xed 09T ‘OX!-008-LEL VSYN  :JBIdIIY duljdseq
1000°0 ¥0ST°0 €0ST0 (%0S ‘$0T0TA4) @|1w-1eas Jad 350D Bunesado |erol Nd YTt €2/6/T :@1eQ
92500 S¢50°0 (%05 ‘$0¢0CAd) 9[1W-1ess Jad 3507 SuireisdQ 193110
(poo3si-) yenuy yenuy 98e|asny 191udd JS| YUM 008-LEL
pedw| paoueyu3z auljaseg (92uspuo) %0S) 1s0) s,401esado

ONIZISHI HLIM ASVAYONI LHOTAM TTIHS ¥ALAO %S

SHNSNY
SV



0¢

000°0S 00095 000°¢y 000°0 000°0 000°0 Jsquinu SJa3ul3s Je[ngdal Jo JaquinN
¥60°0 ?L00 050°0 000°0 000°0 000°0 sayaul S193YS UDYS Yue|q 4O SSAUNDIY L
000°0% 000°0€ 000°0T 000°0 0000 0000 Jaquinu| J3y1a303 SJUBWISIS SUlM OM] UYdelie 03 SI9AL JO JaquinN
000°0T 000°8 0009 000°0 000°0 000°0 Jaquinu|  juawydene Suli-03-J38UllS YIed 1B SI9AL JO JaquINN
w00 9€0°0 0€0°0 000°0 000°0 000°0 sayoul S9Ydul ‘S193Ys UD|S Paj|IL-WaYd JO SSBUMIIYL "UIIA
000°€ 000°€ 000°€ 000°0 000°0 000°0 Jaquinu sjuiof dej 3e S19Al JO SMmOU
99€°0 €EE0 00€°0 000°0 000°0 000°0 199} siuiof dej 40 yipim
000°CT 000°0T 000'8 0000 000°0 000°0 Jaquinu (sausw3as saweuy pue) spuiof dej jo Jaquiny
L9L°T £99°T L9S°T 000°0 000°0 000°0 1934 Supeds sweuy agesane
0009 0001 000" 000°0 000°0 000°0 Jaquinu ulof |errualjwnou 4ad S19AL JO SMoY
009°0 00S°0 00v°0 0000 000°0 000°0 1994 sjuiol |enuaJwnoIId JO YIpim
000°¢ 000°¢ 000°¢ 000°0 000°0 000°0 Jaquinu sjujof |ernuaJ4WwnIII 40 JaquinN
000°€ 000°T 000°T 000°0 000°0 000°0 Jaquinu Suyfjiw-wayd 4o sdais Jo JaquinN
19A1J 213BWOINE UB SUiIas pue ‘Suljjidp ‘Suizeao| Jo 3s0d
006°0 0050 00T0 0000 0000 0000 10108} 0} aAlle|ed pjam 10ds Sulwiojuad pue Suieao| 4o 150D
0490 00S°0 0€e0 0000 0000 0000 juadJad Ajlenuew 33s s19A1J Jo 28ejuadiad
sJa8ulJ3s 0} UORIPPE Ul UD|S 0}
009°0 00S°0 00t°0 000°0 000°0 000°0 juao1ad|  Apoadip yoenie sauied) 949YM 92USI9JWNAIID JO UONIOJ
00089 000°€9 00085 000°0 000°0 000°0 1994 uo01303s age[asny Jo Yidua
SYE0 S¥C0 SYT0 000°0 000°0 000°0 sayoul SSaUMIIY} 493ULIAS
0sT'T 000°T 0SL°0 000°0 000°0 000°0 sayoul 1ysiay Ja8ulns
0ST0 SCT0 00T'0 000°0 000°0 000°0 sayoul JS| paw.04-3s0d J0O SSaUNIIY |
FEIGEY:{o)
000°0% 000°0€ 000°0¢ 000°0 0000 000°0 Jaquinu|  spuawigas Sull oMy yoepe 0} sjulod yoele o Jaquiny
Juswydene 3ulu-03-493ulls
000°0T 000°8 0009 000°0 000°0 000°0 Jaquinu| yoes je (sp|am 10ds 4o S19AL) spulod yoelle Jo Jaquiny
S19ALI (|enuew) SnSJaA
0490 00S°0 0€€'0 0000 0000 000°0 juad4ad Sp|am 10ds Yyum spew spuswyoene Jo a8ejuadlad
000°0S 00095 000°¢Y 000°0 000°0 000°0 Jaquinu s493uld3s Jejngad o JsquinN
00 9€0°0 0€0°0 000°0 000°0 0000 sayoul JS| P3[|IW-WaYyd JO SSBUXIIYY “UIN
L9L°T £99'T £9S'T 0000 0000 000°0 1994 Supeds sweuy adesane
000°¢T 000°0T 0008 000°0 000°0 000°0 Jsquinu S}USWESS dwely o JSquINN
000°€ 000°T 000°T 000°0 000°0 0000 aquinu Sul|jiw-wayd jo sdajs jo JaquinN
00S°CT 00S°CT 00S°CT 000°0 000°0 000°0 193} u01309s ade|asny Jo Jaewelq
anjep anjep anjep anjeA yneyaq ysiH MO7 pPaAIasqo syuun J9A1IQ 150D
wnuwixep A1 3soN winwiui paniasqo

synduy



08
L'8T
LYE

‘ow/s1un ‘eseaJdu|

%06
%095
%0T
Aigeqod
1edw| a1ey uondINPoId

IR V/N 110 (UMI/$0Z0TA4) 3214d AapLida|3
10 8Ty L'ty (%05 ‘INSOTOTZA4) 3214d HUN WNWIUIA ) v/N 90 (188/$020TA4) 321d |and
S 69t SvS'69T (%05 ‘WSOZOTAA) (€301 3uswiIsaAUl V/N %0T 218 153J91U| JUBWISAAU|
(poossi-)  yenuy yenay V/N 009’9 9zS 19314
pedw)| pasueyul  3dud4949Y (92uspu0) %0S) IUaWISAAU] S J31n3deNUBIAl Axcmvr:gw.v_mwgm pawnssy si912wesed Apnis
10T 80'C (poog s1 pedw! +) Yy 1usjeAInba uad sa|lw-1e9s
89/ T/LL (poog s1 pedwi +) uojen yad (a1n1els) sa|lw-1eas
9569t 99L'9v (peq st pedw! + ‘ql) yS1dM [2n4 3|qeasn
L5978 LYT'V8 (peq st pedwt +‘ql) 1ysom Ardwg
LY6'VLT 8YT'VLT (peq st pedwt +‘ql) yS1oM yodxel
2SI YyHm 1a8uliis-urys aoe|day - pedw| yenay yenay
papnpuj saidojouydal pasueyu3  aujsseg (22uaplu0o) %0S) sanjep aanesedwo)
3|1W-1e35/$0Z0CA4 22U3plUO)
S 00°0 :133uag 150 Jo Anjigeqoud WjauSg
& & & & & &L Aeusdmmm £
) a|1W-1295/$0Z0ZA4 E]
"DSI-UON ‘353.93ul pue uolea.dag CO0O009000000006666666606 s
o000 O0ODO0ODDODODOOO0O0ODO0OO0OO0OODOOOOO ww
!0 pue |an4 O OO0 0000000000000 00 oo =
FRERESSSEERRRBRARRIITS 5
aJempJieH DJS|-UON ‘@dueusjuleln . UR R WS = . °
3 o0 e 3
S 500
oueJnsu| g 010 0z0 W
alempJieH JS| ‘@ueuaiuleln S <10 mwm M
F 070 .
aiempueH JS| ‘1saJaju| pue uolienaudag .M ST0 mwm .\Am
® 0€0 010 o
g or 060
= spo 0T 3
spoedwy] 1507 1y193ds 1edw| 3s0) SunesadQ 122.41q 2
[0 7'8LT T8LT (%05 ‘$0Z0TA4) 3314d 19311 Y2e0) WNWIUIN [pe zzoz ‘xed 09T ‘OX!-008-LEL VSYN  :JBIdIIY duljdseq
20000 €SLT0 1SLT°0 (%0S ‘$0T0TA4) @|1w-1eas Jad 350D Bunesado |erol INd TT:S €2/6/T :@1eQ
99/0°0 %9200 (%05 ‘$0¢0CAd) 9[1W-1ess Jad 3507 SuireisdQ 193110
(poo3si-) yenuy yenuy 98e|asny 191udd JS| YUM 008-LEL
pedw| pasueyuj auileseg (92uspuo) %0S) 1s0) s,401esado

TVI/LO'YS LV TANA ANV ONIZISTI HLIM ASVAIDINI LHOTIM TTIHS YALNO %S

SHNSNY
9V



[4S

000°0S 00095 000°CY 000°0 000°0 000°0 Jequinu s4a8ulils Jejndad o JaquinN
7600 .00 0S0°0 0000 0000 0000 saydul S199YS UDIS JUB|q JO SSaUXIY L
000°0t 000°0€ 000°0Z 000°0 000°0 000°0 Jaquinu| Jayia80o) syusawsas Suls OM] Yydelje 0 SI9AL JO JaquinN
000°0T 0008 000'9 000°0 000°0 000°0 Jaquinu juawyoene 3ul-03-198ul43s Yoea Je S19AL 4O Jaquinn
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9YdUI ‘S193YS UD|S P3||IW-WaYd JO SSSUNDIY] Ul
000°€ 000°€ 000°€ 000°0 0000 0000 lequinu sjuiof dej 1e S19ALI JO SmoJ
99€'0 €EE0 00€0 0000 0000 000°0 1994 sjutof dej Jo yipim
000°CT 000°0T 000'8 0000 000°0 000°0 Jaquinu (syusw8as aweuy pue) sulol dej jo Jaquiny
[9L°T £99°T £[9G9'T 000°0 000°0 0000 199} Supeds aweuy) a8esane
0009 000t 000t 000°0 000°0 000°0 Jaquinu 1uiof |enuaJ WNIIIY Jad S19AL JO SMOY
009°0 0050 (0[0)740] 000°0 0000 0000 1994 S3ulOf [BI}USJJWNDII JO YIPIM
000°¢C 000 000 000°0 000°0 000°0 Jaquinu S3ul0[ |BIIUSISWINIII JO JBqUINN
000°€ 000°T 000°T 000°0 000°0 000°0 lequinu Sul|jiw-wayd jo sdais jo JaquinN
19A11 d13eWOINE Ue 3uINLs pue ‘Bul|up ‘Buiedo| Jo 150
0060 0050 00T'0 000°0 0000 0000 Jopey| 0} dAne|es pjam 10ds Suiwioylad pue Sul3edo| 40 1s0)
0490 00S°0 0€€0 0000 0000 0000 juosad Ajlenuew 18s s1aAl Jo a3ejuadiad
$J98Uu111S 01 UOIIIPPE Ul UIYS 0}
009°0 0050 000 0000 0000 0000 1u9243d|  Ajpdaulp Yoene sauiel) 949YM SDUSJ9JWNDIID JO UONIOG
00089 000°€9 000°8S 0000 0000 0000 199} uod3s age|asny 4o Yidua
Sve0 SvCo SVT°0 000°0 0000 0000 sayoul SsaudIy} Jasuliis
0SC'T 000°T 0SL£°0 0000 0000 000°0 sayoul 1ysiay Ja3ulns
0ST'0 TAN0) 00T°0 0000 0000 0000 sayaul JS| paw.o4-3s0d 40 SSaUYdIY L
Jay31a801
000°0v 000°0€ 000°0¢ 0000 0000 0000 Jaquinul  syuawsas 3ull om} yoexie o3 spulod yoele Jo JaquinN
jJuswydene 3uld-03-198ula3s
000°0T 000'8 0009 000°0 000°0 000°0 Jaquinu|  yaea e (spjam 30ds 4o S19A1) spulod Yyoene Jo Jaquinn
S19AL (Jenuew) snsIan
0,90 00S°0 0€€0 000°0 000°0 000°0 juad.2d Sp|am 10ds yum spew spuswydelie Jo agejuadiad
000°0S 000°9S 000°¢Y 000°0 000°0 0000 Jlequinu s4adulils Jejndad o JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayaul JS| P3||IW-W3Yd 40 SSaUMIIYY Ul
L9L'T £99°T L9S'T 000°0 000°0 0000 1994 Sumpeds swe.) a3elane
000°CT 000°0T 000'8 0000 0000 0000 Jlequinu SjuaW3as swely Jo JaqunN
000°€ 000°T 000°T 0000 0000 0000 lequinu Sul|iw-wayd jo sdais Jo JlaquinN
00S°CT 00S'CT 00SCT 0000 0000 0000 1994 uod9s a3e|asny Jo Jarwelq
anjep anjep anjep anjen )nejyaq ysiH MO PanIasqO spun J9A1IQ 150D
wnwixep A1 3son wnwiuln pan1asqo

synduy



€S

9’8

6'8T

T°€E
‘ow/syun ‘eseaJdu]

%06
%05
%0T

Aligeqod

1edw| a1ey UondINPoId

. V/N 1T°0 (UM31/$020TZA4) 1d Ad1P313
10 9y sTh (%05 ‘WS$0Z0ZA4) 3014d NUM WNWIUIA crmeme v/N €07 (188/$0207Ad) 201d [2n4
Bl ssv'6or  €90'697 (%0 ‘WSOZOTA4) €30 JuauIsaAUl v/N %0T 218y 152.93U] JUBWISAAU|
(poo8si-) yenay yenoay V/N 0099 971S 1939|4
pedw)| pasueyu3  dudI3RY (92uspiu0o) %0S) UBWISAAU| S, Ja4nJBINUBIA (%08)  usna-jealg  pawnssy sid19wesed Apnis

syoeduwy] 150) d13199ds

112 112 (poo3 s 10edwi +) ymy 1usjeainba uad sajiw-1eas
1'8L S'8L (poo3 si 1oedw +) uojen Jad (31n3elS) S3|1W-1EdS

956'9Y 99.'9¥ (peq st pedwi + ‘q|) yS1dM [9n4 3|qeasn

L5978 LYT'v8 (peq sipedwi + ‘ql) s M Ardw3
LY6'VLT 8YTVLT (peq st 1oedwi +‘q) 1YSI9MW JoadjeL
2SI Yy3m Ja8unils-upjs aoe|day - yenuy yenay
papnpuj saiSojouyda ) paoueyuy  auleseg (22uaplyuo) %0s) sanjep annesedwo)
9|lw-1e3s/$020ZAd CRIETIT)
20°0 :1j3uag 150) Jo Ajiqeqoid 1youdg

Ajeusdmmm €
— 3|1W-1895/$0Z0ZA4 3
"SI-UON ‘Is3133u] pue uofeaidaq C0000O00D0DODbLLLLLLLL000 =
[sReNeN-NolelcleleloNoNolelelellellelo o) ]
10 pue fan3 58888888¢88855¢8888¢8¢8¢ :
2UeMPIEH JS|-UON ‘IUBUSIUIBA - 000 ORBWNNPOORNWO®M®O®APAGOOOAIN® 000 W
2ouesnsu| W 010 mwm m.

Q .
2iempJieH DJS| ‘@ueudlule|A g o0co0 mwm W
2JempJeH S| ‘15a493u| pue uoljepaldag .M 0€0 mmm MJ,
o 0v'0 020 o
=1 5 =1
2. 050 080 2
< 06'0 2
090 00'T 3
o

10edw| 3s0) Sunesado 12.1q

(%05 ‘S0T0ZA4) 2314d 111 Y2e0D WNWIUIA|
(%05 ‘S020TA4) @|iw-1eas Jad 350D SunesadQ |ejoL

10
T000°0

0est
¥0ST0

6'¢ST
€0ST'0

9¢S0°0 (%05 “S0C0CAd) 3[iw-1e3S J3d 3507 Suiiessdp 1alid
yenay

pasueyuz

S¢S0°0
yenay
aujjaseg

(poos st -)
pedw)|

(92uspyuo) %0S) 1s0) s,JojesadQ

[pe zzog ‘xed 09T ‘@%11-008-LEL VSYN
Wd ¥T:v €2/6/C

1)JBID11Y Buljdseq
:a3eQ

@3e|asny 191udd JS| YUM 008-LEL

O 80T OL OIN 96 WOYUA AASVIIINI TVAHHALNI HIONVNHAINIVIN AAVIH

SHNSNY
L'V



125

000°0S 00095 000°¢ 0000 0000 0000 laquinu SsJa3ul3s Jeindad o JaquinN
760°0 ¢L0°0 0500 0000 0000 0000 sayoul S193Ys UB{S Jue|q JO SSauxIyL
000°0t 000°0€ 000°0¢ 0000 0000 0000 Jaguinu| 1ay3a30) SjusWISSS Suld OM]) Ydelle 01 SI3ALL JO JaquInN
000°0T 0008 0009 000°0 000°0 0000 Jaquinu Juswiydelre Suli-03-498Ul41Ss Ydoea 1e SI9AL JO JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9Youl ‘s199Ys UD}S P3|[IW-WIYD JO SSAUNDIYL “UIlIAl
000°€ 000°€ 000°€ 000°0 0000 0000 laquinu sjuiof dej 3e s19Al 0 smol
99€°0 €EE0 00€°0 0000 000°0 000°0 1994 sjutof dej Jo yipim
000°¢T 000°0T 000'8 0000 000°0 0000 Jaqwinu (s1uswidas sweuy pue) syulof dej jo Jaquiny
L9L°T 99T £L9S'T 000°0 0000 0000 1994 8ueds sweuy a8elane
0009 000'¥ 000t 000°0 0000 0000 laquinu juiof [elua4wNdII J3d SIDAL JO SMOY
009°0 00S°0 00¥'0 0000 000°0 000°0 1934 SJul0f [BRUBISWNIIID JO YIPIM
000°C 000°C 000°'C 000°0 0000 0000 laquinu S3UIOf |BI3USIJWNIIID JO JBqUINN
000°€ 000°T 000'T 000°0 000°0 000°0 laquinu Suyjjiw-wayd Jo sdajs jo JaquinyN
19ALI 213eWoO)Ne ue 3uilas pue ‘ul||up ‘Sunedo| Jo 3s0d
0060 00S°0 00T°0 000°0 000°0 000°0 J0108) 0} 2A1e|eJ pjam 10ds Sulwiogiad pue Suneso| 40 150)
0£9°0 00S°0 0€€’0 000°0 000°0 000°0 1uad4ad Ajlenuew 13s s1aA1J Jo 98ejuadiad
SJ93UulJ1S 0} UOIHPPE Ul UlYS 0}
0090 00S°0 00¥'0 0000 0000 0000 juso4ad|  Ajpoadip yoelle sawed) 919Ym SdUSJ94UWNIIID JO UOIMIOd
000°89 000°€9 000°8S 0000 0000 0000 1994 uo1393s d3e[asny Jo Y13ua]
00€°0 00Z°0 00T0 0000 0000 0000 sayoul SSaUIIY3 J93ULIAS
0sC'T 000°T 0SL°0 000°0 000°0 0000 saydul 1ysiay J4a3ulns
0ST0 SCT'0 00T0 0000 000°0 000°0 sayoul JS| paw.oy-1sod Jo ssaudly |
Jay1a301
000°0% 000°0€ 000°0¢ 000°0 000°0 0000 Jaquinu|  spuawdas Sul oMl yoeyre 0} spulod yoene Jo JaquinN
jJusawydelre 3ul-03-4a3ulils
000°0T 000'8 0009 0000 0000 0000 Jaquinu| yoes 1e (sp[am 10ds 4o S}aAl) squlod yoene Jo saquinn
S19ALI (|enuew) SnSIaA
0490 00S°0 0€E0 000°0 0000 0000 jusouad Sp|aMm 30ds yim apew spuswydelle Jo a8e3usd4ad
000°0S 00095 000t 0000 0000 0000 laquinu sJa3ul3s Je|ndad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 sayoul JS| P3JJIW-WdYd 4O SSaUNIILY] “UlA
19.°T £99°T £9S'T 0000 0000 0000 199} Suioeds sweuy a3elane
000°CT 000°0T 0008 000°0 0000 0000 lequinu Sjuswidas awely 4o JIaquinN
000°€ 000°T 000'T 000°0 000°0 0000 laquinu Suyjjiw-wayd Jo sdajs Jo JaquinyN
00S°CT 00S'CT 00S°CT 000°0 0000 0000 1994 uo[303s age|asny Jo Jalawelq
anjep anjep anjep anjeA }nejoq ysiH MO PanIasqo syun 19A14Q 150D
wnwixep AP 1son wnwiuip paniasqo

synduy



9

9’8
6'8T
T'ee

‘ow/syun ‘esealoul

%06
%09
%01

uquE_ 9]ey uondnpold

Aungeqod

27 uoision V/N 1170 (YM3/$020ZAd) @214d Ad1i193|3
10 (444 (347 (%05 ‘INSOTOTA4) 31d HUN WNWIUIN ) V/N €0'C (188/$0202A4) 2214d [9n4
[BE86co'89c €95°697 (%0 ‘N$0ZOTA) [€30L JudWISIAU| /N %0T  21eY 1S223U] JUBWIISAAU|
(poo8si-) yenoany yenouay V/N 0099 9zIS 193|4
pedw pajsueyu3y  aduaiasey (92uaplU0) %0S) JUBWISAAU] S JaInYEINUBIA §o£7:w>o.v_mo‘.m pawnssy si91pweled Apmis
€T €T'C (poo3 s11pedwi +) ypmy 1us|eainba Jad sajiw-1eas
6°8L 6'8L (poo3g s11pedwi +) uojen Jad (a1n1e1S) S3|IW-1BAS
99/'9t 99/'9y (peq st pedw! + ‘q|) WyS19M 2n4 d|qeasn
LYT'v8 LYT'Y8 (peq st pedwi + ‘q)) WySidM Ardw3
8YT'vLT 8YT'vLT (peq st pedwi + ‘ql) 1YSIOM 4oaxeL
2SI Yyum Ja8unis-upys soe|day - yenay yenay
papnpuj saidojouydal pajueyuy  auldseg (22uapiuo) %0S) sanjep aAnesedwo)
9|1Ww-1e3as /$0Z0TAS 20UapIUOD
oo.o oo.o oo.o ooo.o 00°0 :313uag 150) 0 Ajiqeqoid wousg mmm
N S Aeusimmm ¢
— 3|1W-1835/$0Z0ZA4 3
I— SIempiek ISI-UON ‘euaiUel coooooooobbboobboosd £
110 pue jan4 288883888888888888888 .
L OO0 0000000000000 O0O0OO0OOo0Oo M
wucmhjmc_ i U HE P WNNRPROORNWWRAROUUIOGONNO® . -
i 3 09 00 8
el . o
| S|-UON ‘1s2433u| pue uoliepaldsqg S 010 0c0 m
F 2JempJeH JS| ‘1sa491u| pue uonenaldsqg =5 mwm mwm ml..
‘ g 570 050 =
| aJempJieH S| ‘@dueualuleln o 0£0 090 3
8 GE0 00 S
. 200 w8
L = 050 0T 3
spedw) 350) ay1dads 1edw 3503 Sunesado a141q =
10 8'¢ST L'TST (%05 ‘S0Z0TA4) 2214d 31211 Y20 WNWIUIA [pe zzoz ‘xed Q9T ‘OX1|-008-LEL YVSYN  :Hesduly duljaseg
10000 20ST°0 T0ST'0 (%05 ‘$0Z0ZA4) @|1w-1eas J4ad 350D Buiiesado |eloL INd 9T:S €2/6/T :@1eQ

€¢500 %05 ‘$0¢0CAd) 9[1W-183S Jod 1507 Buneisdp 1Paiia
(poogsi-)  yenuy yeuy 98ejasny 493U JS| YUM 008-LEL
pedw| pasueyuj auieseg (22uapiuo)d %0S) 3150J s, 03es2dO

O ¥8 OL OIN 96 WOHA AASYVHIOAA TVAYHINI HONVNALNIVIN AAVHAH

SHNSNY
8’V



9¢

000°0S 00095 000°¢ 0000 0000 0000 laquinu SsJa3ul3s Jeindad o JaquinN
760°0 ¢L0°0 0500 0000 0000 0000 sayoul S193Ys UB{S Jue|q JO SSauxIyL
000°0t 000°0€ 000°0¢ 0000 0000 0000 Jaguinu| 1ay3a30) SjusWISSS Suld OM]) Ydelle 01 SI3ALL JO JaquInN
000°0T 0008 0009 000°0 000°0 0000 Jaquinu Juswiydelre Suli-03-498Ul41Ss Ydoea 1e SI9AL JO JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9Youl ‘s199Ys UD}S P3|[IW-WIYD JO SSAUNDIYL “UIlIAl
000°€ 000°€ 000°€ 000°0 0000 0000 laquinu sjuiof dej 3e s19Al 0 smol
99€°0 €EE0 00€°0 0000 000°0 000°0 1994 sjutof dej Jo yipim
000°¢T 000°0T 000'8 0000 000°0 0000 Jaqwinu (s1uswidas sweuy pue) syulof dej jo Jaquiny
L9L°T 99T £L9S'T 000°0 0000 0000 1994 8ueds sweuy a8elane
0009 000'¥ 000t 000°0 0000 0000 laquinu juiof [elua4wNdII J3d SIDAL JO SMOY
009°0 00S°0 00¥'0 0000 000°0 000°0 1934 SJul0f [BRUBISWNIIID JO YIPIM
000°C 000°C 000°'C 000°0 0000 0000 laquinu S3UIOf |BI3USIJWNIIID JO JBqUINN
000°€ 000°T 000'T 000°0 000°0 000°0 laquinu Suyjjiw-wayd Jo sdajs jo JaquinyN
19ALI 213eWoO)Ne ue 3uilas pue ‘ul||up ‘Sunedo| Jo 3s0d
0060 00S°0 00T°0 000°0 000°0 000°0 J0108) 0} 2A1e|eJ pjam 10ds Sulwiogiad pue Suneso| 40 150)
0£9°0 00S°0 0€€’0 000°0 000°0 000°0 1uad4ad Ajlenuew 13s s1aA1J Jo 98ejuadiad
SJ93UulJ1S 0} UOIHPPE Ul UlYS 0}
0090 00S°0 00¥'0 0000 0000 0000 juso4ad|  Ajpoadip yoelle sawed) 919Ym SdUSJ94UWNIIID JO UOIMIOd
000°89 000°€9 000°8S 0000 0000 0000 1994 uo1393s d3e[asny Jo Y13ua]
00€°0 00Z°0 00T0 0000 0000 0000 sayoul SSaUIIY3 J93ULIAS
0sC'T 000°T 0SL°0 000°0 000°0 0000 saydul 1ysiay J4a3ulns
0ST0 SCT'0 00T0 0000 000°0 000°0 sayoul JS| paw.oy-1sod Jo ssaudly |
Jay1a301
000°0% 000°0€ 000°0¢ 000°0 000°0 0000 Jaquinu|  spuawdas Sul oMl yoeyre 0} spulod yoene Jo JaquinN
jJusawydelre 3ul-03-4a3ulils
000°0T 000'8 0009 0000 0000 0000 Jaquinu| yoes 1e (sp[am 10ds 4o S}aAl) squlod yoene Jo saquinn
S19ALI (|enuew) SnSIaA
0490 00S°0 0€E0 000°0 0000 0000 jusouad Sp|aMm 30ds yim apew spuswydelle Jo a8e3usd4ad
000°0S 00095 000t 0000 0000 0000 laquinu sJa3ul3s Je|ndad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 sayoul JS| P3JJIW-WdYd 4O SSaUNIILY] “UlA
19.°T £99°T £9S'T 0000 0000 0000 199} Suioeds sweuy a3elane
000°CT 000°0T 0008 000°0 0000 0000 lequinu Sjuswidas awely 4o JIaquinN
000°€ 000°T 000'T 000°0 000°0 0000 laquinu Suyjjiw-wayd Jo sdajs Jo JaquinyN
00S°CT 00S'CT 00S°CT 000°0 0000 0000 1994 uo[303s age|asny Jo Jalawelq
anjep anjep anjep anjeA }nejoq ysiH MO PanIasqo syun 19A14Q 150D
wnwixep AP 1son wnwiuip paniasqo

synduy



LS

7’6

€'0¢

9'qE
‘ow/suun ‘aseaJou|

Anjigeqod

%06
%05
%01

1edw| aiey uodNpo.d

. V/N 1T°0 (YMX/$0Z0TA4) @214d A1d13|3
10 € STy (%05 ‘INSOZOTAL) 9914d MU WNWIUIA i V/N €0'C (1e8/3020TAd) d14d [3n4
[FECT 90692 0TT'0LT (%0S ‘NS$0ZOTAS) [BI0L JUBWISAAU| V/N %0T  21eY 152.9)U] JUBWISIAU|
(poossi-)  yenay yenuy V/N 009°9  97IS 193|4
Pedw| pajsueyu3  duaIdRY (22uaplU0) %0S) IUBWISIAU] S JdiNYRINUEBA Axomvr:gm.v_mwi pawnssy si913wesed Apnis
0T'C [} 4 (poo3 si 1pedwi +) ymy 1usjeainbs Jad ssjiw-1e3s
0'8L 0'8L (poo3 si 1edw +) uojien Jad (a1n3e1S) S3|IW-1eAS
99L'9t 99L'9y (peq st edwi + ‘ql) 1yS1dOM [2n4 3|geasn
LYT'V8 LYT'V8 (peq st pedwt + “q) 1ysdm Ardw3
8YT'vLT SYTVLT (peq st pedwt + ‘ql) 1yS1DM HodseL
2SI yum 1a8uliis-uiys aoe|day - pedw)| yenouy yenay
papnpuj saiSojouyda) paosueyu3y  auljeseg (e2uapiuo) %0S) sanjep annesedwo)
9|1w-1e3s/$020ZAd 92UIPYUOD) e
00°T :31j2uag 150) jo Ajiqeqoid 1jauag mmm
Aeusdmmm £
a|1W-1e35/$0Z0ZAd 3
! 7OSIUON saiiul pue uoKepa1daa coooo0o00b0bb0000000 £
|10 pue [an4 88888888888888888888 o
- FRRESSREE882333RRRR3II8 3
2JempJleH DS|-UON ‘@oueualule|y . . o
I o 000 000 3
SdueJINSU| S 010 0T'0 o
§ 2 070 0¢0 -
F alempueH JS| ‘1saJaju| pue uoljenatdag W 0£°0 wwm W
‘ 0v'0 050 =
alempJieH DS| ‘@ueuauie|y .M 050 090 o
L ® . o
S 090 0,0 3
L o 080 E
2 0.0 060 W
L 080 00T 3
syoeduw) 3507 i12ads 1eduwj] 1s0) SunnesadQ 1241Q 3

T0- 'est S'CST (%05 ‘$0Z0TA4) 214d 1211 Y2e0D Wwnwiuly fpe zzoz ‘xed 09T ‘1|-008-LEL YVSYN  :Heuly duljaseq
T000°0- 86v1°0 66v1°0 (%05 ‘S0Z0ZAd) 3J1w-1eas Jad 1507 Suiresado [eoL INd 2v6 €2/6/T ®3eQ
- 0¢S0°0 1¢S0°0 %0S "S0C0CAd) 3[!W-1e3S Jad 150 sulieladQ 13a11d
(poo3 st -) yenay yenay 98e|asny 191u3d JS| YUM 008-LEL
pedw)| pasueyuj  aujaseg (ouapiuo) %0S) 150J s,J0jesado

HIHLADOL dAAd'TIM NVHL YHHLVYH AALIATI SINIOS "TVIINHIIANNADAYIO NOLLODYS ISI

SHNSNY
6’V



8¢

000°0S 00095 000°¢y 000°0 0000 000°0 Jaquinu s493uli3s Jejndad Jo JBquinN
760°0 2L0°0 0S0°0 000°0 000°0 000°0 saydul S193Ys UD|S Jue|q JO SSaUdIY L
000°0% 000°0€ 000°0¢ 000°0 000°0 0000 Jaquinu| Jay3a303 spusWas Suld OM) Ydene 03 S}9AI JO JaquinN
000°0T 000'8 0009 000°0 000°0 000°0 Jaqwinu jusawyoelre Sul-03-193ulilS Yoea 1. SIDAL JO JaquinN
[47{0X0] 9€0°0 0€0°0 000°0 000°0 000°0 saydul S9YdUl ‘s193ys UIS Pa||IW-WaYd JO SSAUNDIY] "UlIN
000°€ 000°€ 000°€ 000°0 000°0 000°0 Jsquinu sjuiof dej 3e S}3A1 JO sSmoJ
99€°0 €€E°0 00€°0 0000 0000 0000 1994 sjuiof dej jo yipim
000°CT 000°0T 000'8 0000 0000 0000 Jaquinu (syuswidas sweuy pue) syuiof dej jo JoquinN
£L9L°T £99'T L9S°T 0000 0000 0000 1994 Supeds sweuy adesane
0009 000t 000 000°0 000°0 000°0 Jsquinu julof |eRUBI4WINAII J9d SIDALI JO SMOY
0090 00S0 00¥°0 0000 0000 000°0 1994 Sjulof [B1IUSIHWNIII JO YIPIM
000°¢ 000°¢ 000°¢ 000°0 000°0 000°0 Jsquinu sjulof |elaURWINIIM 4O JaquinN
000°€ 000°T 000°T 000°0 000°0 000°0 Jsquinu Sul|w-wayd o sdais Jo JaquinN
19AL d13eWoOINe ue Suimas pue ‘Suljjp ‘Buedo| Jo 3500
0060 0050 00T°0 0000 0000 0000 10108} 0} 2A1e|eJ p[am 10ds Suiwioyiad pue Sunedo| Jo 150D
0£9°0 00S°0 0€€’0 000°0 000°0 0000 judd.ad Ajlenuew 33s s3aAll jo a3e3uad.ad
sJ28u143S 0} UOIIPPE Ul UI)S 0}
009°0 0050 000 000°0 000°0 000°0 1ua0Jad| Aj30uIp Yoene sawedy aJ9YM 0US425WNIIID JO UONIOd
00089 000°€9 00089 000°0 000°0 000°0 1934 uonoas age|asny Jo Yi3ua
00€°0 00¢°0 00T°0 000°0 000°0 000°0 sayoul SSaUXdIY} 123ulns
0sC'T 000'T 0SL°0 000°0 000°0 000°0 sayoul 1ysiay Ja8uins
0ST'0 SCT0 00T'0 000°0 000°0 000°0 sayoul JS| paw.04-3s0d Jo ssauxdIy L
JEINEE]
000°0% 000°0€ 000°0¢ 000°0 000°0 0000 Jaquinu|  sjuawsas Suld 0m3 yaelie 03 spulod yoene Jo Jaquiny
1uswiydene 3ul-03-193ulays
000°0T 000'8 0009 000°0 000°0 000°0 Jaquinu| yoea je (spjam 3ods Jo s3aAL) sjulod yoene Jo JaquinN
S19ALJ (|enuew) SnsIaA
0490 0050 0€€°0 000°0 000°0 000°0 juad.ad Sp|am 30ds Yyim spew syuswydene jo 38e3usdiad
000°0S 00095 000°¢Y 000°0 0000 0000 Jaquinu S493ulJ3s Je|ndad Jo JaquinN
[47{0X0] 9€0°0 0€0°0 000°0 000°0 0000 sayaul JS| P3||IW-WYd JO SSaUMIIYL “UIIA
L9L°T £99°T L9S°T 000°0 0000 000°0 193} Supeds sweuy adesane
000°¢T 000°0T 000°8 000°0 0000 000°0 Jaquinu SIUSWIZAS dWely JO JaquinN
000°¢ 000°T 000°T 000°0 000°0 000°0 Jaquinu Suljjiw-wayp jo sdais jo Jaquiny
00S°¢CT 00S°¢CT 00S°¢CT 000°0 000°0 0000 1934 uooas d3e|asny 4o Ja3awelq
anjep anjep anjep anjeA ynejaq ysiH MO7 pPaAIasqo syun 19A11Q 350D
wnwixep A1 3IsoN wnwiuln paniasqo

synduy



6¢

80T %06

T'ee %085

8'LE %0T
‘ow/suun ‘esealou| Anjiqeqod

1oedw| a1y uonodnpoud

. V/N 110 (UM31/$0Z0ZA4) 9214d AapLipda|3
1°0- [ska4 Ty (%0S ‘INSOTOZAL) 321d HUN WNWIUIN i V/N €0'C (1e8/$020TA4) 321d [9n4
[PZTT909'997 824497 (%0S NS0TOZA) [BI0L JUBWISAAU] v/N %0T  21eY 152.9)U] JUBWISIAU|
(poo3s1-) yenay yenay V/N 0099 9ZIS 19394
Pedw| pasueyuz  dduaidsRy (22UapIIUO) %0S) JUBWISAAU| S J34NJIBJNUBIA (%05) USNS-yeaIg  pawnssy sia1awesed Apnis
0T'C 14 (poo8 si1oedwi +) ymy 1usjeainba uad sajiw-1e3s
LLL LLL (poo3 s1 10edwi +) uoj|en Jad (21n3e1S) S3|IW-1e3S
99L°9% 99L9% (peq st edwi + ‘ql) 1yS1dOM [2n4 3|geasn
LYT'v8 LYT'V8 (peq st pedwi + ‘ql) 3ysiom Ardw3
8YT'VLT 8YT'vLT (peq st edw! + ‘ql) 1yS1OM JjoddeL
JSI Y3m 428unias-upys aoe|day - Pedw| yenay yenoay
papnpuj saiSojouyda) paosueyu3y  auljeseg (e2uapiuo) %0S) sanjep annesedwo)
9|1w-1e3s/$020ZAd 90U3PIUO) ——
00°T :31j2uag 150) jo Ajiqeqoid 1jauag mmm
Ajeuod mmm £
3|1W-1895/$0Z0ZA4 3
A !0 pue jond 0000000000056 05665066 =3
1EMpIEH JS|-UON ‘BdUBUIIUIEIN 8888888883888888838888 &
L OO0 0000000000000 O0O0O0O0OoO M
WUCNLch_ X U A B WNNRERPROORNWWREUUOIONNO® . -
I ® 000 00°0 3
"3$]-UON ‘158433U| puE UolePaidag S 010 0r'0 o
§ 2 070 0¢0 S
F alempueH JS| ‘1saJaju| pue uoljenatdag W 0£°0 wwm W
‘ 0v'0 050 =
aJempJeH JS| ‘@dueuduie|n .M 050 090 B
B [} . [=)
S 090 0,0 3
L @, - 080 h
2 0.0 060 W
L 080 00'T 3
syoeduw) 3507 i12ads 1edwy 1s0) SunesadQ 1a41q L
T0- ¢'est €¢ST (%05 ‘$0Z0TA4) 214d 1211 Y2e0D Wwnwiuly fpe zzoz ‘xed 09T ‘1|-008-LEL YVSYN  :Heuly duljaseq
1000°0- 96¥T°0 L6YT'0 (%05 ‘S0Z0ZAd) 3J1w-1eas Jad 1507 Suiresado [eoL NV 8T:0T €2/0T/¢ :91eq
- 8150°0 6150°0 %0S "S0C0CAd) 3[!W-1e3S Jad 150 sulieladQ 13a11d
(poo3 st -) yenay yenay 98e|asny 191u3d JS| YUM 008-LEL
pedw)| pasueyuj  aujaseg (22uapluo) %0S) 150) s,Jo1esadQ

SHNSNY
LA ST HLONAT NOLLOYS OSI orv



09

000°0§ 000°95 000°CY 0000 000°0 000°0 Jaquinu s123uli3s Jejngdal jo JsquinN
7600 ¢.0°0 0S0°0 0000 000°0 000°0 saydul S193YS UIS JUe|q JO SSaUXDIY L
000°0% 000°0€ 000°0C 000°0 000°0 000°0 Jagwnu| Jay1a30) spuswdas Sull 0OM) ydeje 0} SI9AL JO Jaquinn
000°0T 0008 0009 000°0 000°0 000°0 Jaquinu j1uawydene Sul-03-198ul43s Yoea Je S19AL o Jaquiny
00 9€0°0 0€0°0 0000 0000 0000 sayoul S9Youl ‘5193YS UDJS P3||IW-WBYD JO SSAUNIYL "UIIA
000°€ 000°€ 000°€ 0000 0000 0000 Jdequinu sjuiof dej 1e S39ALI JO smol
99€°0 €EE0 00€0 0000 000°0 0000 1934 sjuiof dej jo yipim
000°CT 000°0T 000'8 0000 000°0 000°0 Jaquinu (syuswi8as awedy pue) sutol dej jo Jaquiny
L9L°T £99°T 99T 000°0 000°0 000°0 1994 Supeds aweu) a8esane
0009 000'¥ 000'¥ 0000 0000 0000 Jequinu juiof [eruaywnduI 43d SI9A JO SMOY
0090 00S°0 (00 40] 0000 0000 0000 1994 Sjulof [BUBISWINDIID JO YIPIM
000°C 000°C 000°C 0000 0000 000°0 Jdaquinu Sjulof [elRURIWNDIID JO JaqWINN
000°€ 000°T 000°T 000°0 0000 0000 Jaquinu Sul|jiw-wayd jo sdajs Jo JaquinN
19ALI 21eWOINE Uk Suas pue ‘3 p ‘Bunedo| jo 3502
006°0 00S°0 00T'0 000°0 000°0 000°0 101084 0} 9Ae|ed pjam 3ods Sujwuoyiad pue Sunedo| Jo 150D
090 00S°0 0€€°0 0000 0000 0000 1uad4ad Ajlenuew 18s s19Au Jo a3ejuadiad
sJ23u1J1S 0} UOIIPPE Ul UIYS 0}
009°0 00S°0 00%°0 000°0 000°0 000°0 ju24ad| Aj10341p Yoelle SSWel) SJ9YM DUSJS4WNIIID JO UOIMIOd
000°89 000°€9 000°8S 0000 0000 000°0 1994 uonoas agelasny Jo Yidua
00€°0 0020 00T°0 000°0 0000 0000 sayoul SSaUXDIY} Ja3uLNS
0SC'T 000°T 0820 0000 0000 000°0 sayaul 1y31ay Ja3uLng
0ST°0 S¢T'0 0010 0000 0000 0000 sayaul JS| pPawW.04-3s0d 40 ssauxdIY L
JEIGEE]
000°0t 000°0€ 000°0T 000°0 000°0 000°0 Jaquinu|  suawsas Sul omy yoeie 03 syulod yoele Jo JaquinN
jJuawydene Sul-03-498ulals
000°0T 000°8 0009 000°0 000°0 000°0 Jagwnu| yoea e (spjam 30ds 40 S39AL) spulod ydene o Jaquinn
S19AlJ (Jlenuew) SNSIaA
0490 0050 0€€°0 000°0 000°0 000°0 juad.ad Sp|am 30ds Ym spew sjuswyoele Jo a8ejusdiad
000°0S 000°9S 000°¢Y 0000 0000 000°0 Jlequinu s4a8ulils Jejndad o JsquinN
00 9€0°0 0€0°0 0000 0000 0000 sayaul JS| P3||IW-W3Yd 4O SSaUXIIYY “UIN
L9L°T L99°T L9S°T 000°0 000°0 000°0 1994 Supeds sweu) a8esane
000°CT 000°0T 000'8 0000 0000 0000 lequinu S}UaWZaS SwWedy JO JaquINN
000°€ 000°T 000°T 0000 0000 0000 Jequinu Sul|jiw-wayd Jo sdsis Jo JaquinN
00S°CT 00S°CT 00S°CT 0000 000°0 0000 1994 uo323s a3e|asny 4o Jarawelq
anjep anjep anjep an|eA jnejaq ysiH MO PaAIaSqO syun 19A14Q 150D
wnwixep AP aso wnwiuip paniasqo

synduy



19

€8T %06

S'T¢E %08

118 %0T
‘ow/syun ‘esealou| Ayjigeqod

uumarc_ 9]ey uondnpoud

o1 oo V/N 110 (UMA/$0Z0TAd) 3314d Ad1IIIB|]
1°0- [0k47 147 (%05 ‘INS0ZOTAL) 321d HUN WNWIUIA i V/N €0'C (1e8/$020TAd) @214d |94
|[ZECTt09'29t  ev£'89T (%05 NS0TOZA4) B30 Juauiasanul v/N %0T 21y 15219)U] JUBWISAU|
(poo8si-) yenany yenay V/N 0099 97IS 199|4
pedw| pasueyui  dUBYRY (22uapluo) %0S) IUBWISAAU| S, J94n3eNUBIA] §o£r:¢>w¢_mw‘_m pawnssy si919wesed Apms
oT'C 0T'C (poo3 s1 1pedwl +) ym| 3uajeainbas sad sajiw-1eas
8LL 8LL (poo8 s 1oedwi +) uoj|en sad (31n1e1S) S3]IW-1EedS
99/9% 99/'9% (peq st pedw! + ‘q|) YS9 [an4 d|qeasn
LYT'Y8 LYT'Y8 (peq s wedwt + ‘qq) 1ydram Ardw3
8YT'VLT 8YT'VLT (peq si edwi + ‘q)) 1ySIDM JoaseL
2SI Yyam Ja8uris-upys soe|day - yenay yenay
papnpuj saiSojouydayl pasueyuj  auljaseg (22uapiuo)d %05) senjep annesedwo)
9|1W-1e35/$0Z0TAS 20U3PIUO) ——
S ooo.o 00°T :1y2uag 150D Jo AMjiqeqoid wousg mmm
o.ao o&o oeo ozo ooo & Aeusmmm <
a|1W-1895/$0Z0ZA4 E]
i 'O pue jond 0000000000006 55068569 £
aJempieH JS|-UON ‘@aueualule|p 288888888388888888888838 =
L OO0 0O 0000000000000 O0 OO0 o M
2ouBINSU| . U HE P WNNRPROORNWWDRUOUIONNO® . o
- ® 000 000 3
**JS|-UON ‘3s3491U| pue uoljeaidag S oto mwm s
3 i . .
F 2JempJeH JS| ‘1sa4a1u| pue uonenaidsg = MMM mwm m
. F . g
| alempJieH JS| ‘@ueualule|y .M or'o mwm B3
2 050 oo 3
i % 090 08°0 E]
< 060 B
| 00 00 3
syoedw) 3507 J1193ds 1edw) 350) SunesadQ 8.1 2z
10 €TST ¥'ZST (%05 ‘$0T0TAL) @214d 12311 Y2£0D WNWIUIA [pe zzog ‘xed Q9T ‘@X11-008-LEL VSVYN  :}esuly duljaseg
1000°0- L6YT°0 86v1°0 (%05 ‘$0Z0TA4) 3|1w-1e3s 43d 350 Bunesado |ejoL NV 87:0T €2/0T/ :31eQ
’ 02500 %05 'S0C0CAd) 9[1W-1€35 Jad 3507 SuiFeisdg 19911q
(poo3si-)  yesuy yenay a8easny J23uadd JS| YHM 008-LEL
pedw pasueyuj  aujjaseg (22uapiuo) %0S) 3150J s, 03e12dO

SHNSNY

LA 02 HLONA'T NOLLOYS ISI 1y



9

000°0S 000'9S 000°CY 000°0 000°0 000°0 Jaquinu s4a3uli}s Jendal o JaquinN
¥60°0 2L00 0S0°0 0000 0000 0000 saydul S193YS UDJS JUe|q 4O SSBUNIIYL
000°0% 000°0€ 000°0T 000°0 000°0 000°0 Jaquinuf 4ay3a30) S}UBWSS Suld OM] YdB}E 0} SIDAL JO JIGUINN
000°0T 000°8 0009 0000 000°0 000°0 Jequinu juswydene 3ul-03-193Uld3S YIea Je SI9AI JO JaquinN
00 9€0°0 0€0°0 0000 0000 000°0 sayoul SaY2Ul ‘S199YS UDIS P3||IW-WAYD 4O SSAUNIIYL “UIIA
000°€ 000°€ 000°€ 0000 0000 0000 Jaquinu sjuiof dej e S32ALI JO smod
99€°0 €€E0 00€°0 0000 000°0 0000 139} sjuiof dej o yipim
000°¢T 000°0T 000°8 0000 000°0 000°0 Jaqunu (sausw8as aweuy pue) spulol dej Jo Jaquiny
[9L°T £99°T £9G9°T 0000 0000 0000 199} Supeds sweu) a8esane
0009 000 000'¥ 0000 000°0 0000 Jaquinu juiof [erauaywindII 49d SI9AL JO SMOY
009°0 0050 (0[0)40] 0000 0000 0000 1994 Sjulof |BUBJJWINDIID JO YIPIM
000°C 000°C 000°C 0000 000°0 0000 Jaquinu Sjulof [BIRUSISWINIIID JO JaqUINN
000°€ 000°T 000°T 0000 000°0 000°0 Jaquinu Sul|jiw-wayd Jo sdais jo JlaquinN
19ALI J1leWOINE ue 3un1as pue ‘Sulj|lip ‘Bu1ed0| JO 150
0060 0050 00T0 000°0 0000 000°0 103084 0} aAle|ed pjam 10ds Sulwiogiad pue Suinedo| 4o 150D
090 00S°0 0€€0 0000 0000 0000 ju243d Ajlenuew 18s s19Al jo a8ejuadiad
$J98U141S 0} UOIIPPE Ul UDYS 0}
009°0 0050 (0[0)740] 0000 000°0 0000 Jua219d|  Ajpoauip Yoene sawiel) 949YM 0USI34WNIIID JO UONIOd
000°89 000°€9 000°8S 0000 0000 0000 1934 uoas age[asny Jo Yy1sua
00€°0 000 00T°0 0000 000°0 000°0 sayoul SSaUDIY} Ja5ulIS
0SsC'T 000'T 0SL°0 0000 0000 0000 sayoul 1ysiay 4o3ulns
0ST'0 SCT'0 00T°0 0000 0000 0000 sayoul JS| PawJ04-3s0d Jo ssauxIY L
J9ay1a803
000°0% 000°0€ 000°0¢ 000°0 000°0 000°0 Jaquinu|  spuawsdss Sul om3 yoene 03 siulod yoene Jo JaquinN
Juswydelre ul-03-423ulis
000°0T 000°8 000°9 0000 000°0 000°0 Jaquinu| yoea e (spjam 10ds 10 S19A1) spulod yoene Jo JaquinN
S19ALJ (|enuBW) SNSIBA
0490 00S°0 0€€0 000°0 000°0 000°0 jusd.ad spjam 10ds Yyym apew spusawyoelie jo asejuadiad
000°0S 000'9S 000°Y 000°0 000°0 000°0 Jaquinu s4a3ullys Jendad o JaquinN
00 9€0°0 0€0°0 0000 000°0 0000 sayoul JS| P3||iw-wayd JO SSauXIyl “UlA
[9L°T £99°T L9S'T 000°0 0000 000°0 199} Supeds sweuy a3elane
000°CT 000°0T 000°8 000°0 000°0 000°0 daquinu S}US WS swely Jo JaquinN
000°€ 000°T 000°T 0000 000°0 000°0 Jequinu Suljiw-wayd Jo sda1s Jo Jaquinn
00S°CT 00SCT 00S°CT 000°0 0000 0000 199} uo329s a3e[asny Jo Jarawelq
anjep anjep anjep an|eA )nejaq ysiH MO7 PanIasqO syun J9A1IQ 150D
wnwixep A@y11 1son winwiuin paniasqo

synduy



€9

0'TE %06

oy %08

¢'1S %0T
‘owl/suun ‘aseaJou| Anjiqeqod

1oedw| a1ey uoiPNpo.Id

21 uoision V/N 110 (UMI/$020ZAL) @21ud Ard1103]3
T0- S 9Ty (%0S “INSOZOTZAL) 21d HUN WNWIUIA i V/N €0'C (1e8/$020TA4) @214d |94
[TETTsse'69T  LTv'0Lz (%05 ‘WSOZOTAA) [e30L JuaUIsaAUl v/N %0T  21eY 159491U] JUBWISAAU|
(poo8si-)  yenay yenay V/N 0099  9zI1S 3994
Pedw| pasueyuy  adualasey (22udpIUO) %0S) JUBWISAAUY| S JaINPeINURA Axom.r:gw.v_mw‘_m pawnssy si913wesed Apnis
(%4 (%4 (poo3 s1 19edwi +) Yy 1uajeAlnba Jad s9|iw-1e35
L'LL LLL (poo3 si 10edwi +) uojjen Jad (a1n1e1S) S9|IW-183S
99/9% 99.9% (peq st 1oedwi + ‘ql) 3ySI9M [2n4 3|qeasn
LYT'v8 LYT'V8 (peq st pedwi + ‘ql) 3ysom Ardw3
8YC'vLT 8YC'vLT (peq st pedwl +‘q)) 1YSIDM JoaxeL
2SI yum Jaduliis-unys soejday - yenay yenay
papnjpuj saiSojouyda] pasueyuj aujdseg (22uapuo) %0s) senjep annesedwo)
3|1W-1e35/$0Z0ZAd 90U3PIUO)
00°T :}J3uag 150D Jo Ayjiqeqoid Hyaug
Meusdmmm £
a11W-1835/$0Z0ZA4 3
i !0 pue jon4 0000000000800 6666660 <
S1EMPpIRH JS|-UON ‘@duBuUSUIE 88888888888888888888 =
o OO 0000000000000 O0O0O0 oo M
Ve DBWNNROORNWWROUUIOGONSNO®
oueJINSU| o 000 000 3
- = . . o
**)S|-UON ‘15a491u| puk uollepaldag m. 0oT'0 mwm g
L 2 070 . o
. o ¢ 0€°0 =
F alempieH JS| ‘1sai91u] pue uolepaldag = MMM mmm 5
‘ < _—
| 2iempJieH DS| ‘@ueuslulelp W 050 090 m.
2 090 99 3
- F 000 o &
L = 080 00 g
syoedwj 3509 o1y193ds 1eduwy) 1s0) Sunesado a41a <
T0- 975t L'TST (%05 ‘$0T0TA4) 3214d 1HPIL YO WNWIUIN [pe zz0z 'xed 09T ‘M1|-008-LEL VSYN  :WeddIlY duljaseg
1000°0- 00ST°0 T0ST'0 (%05 ‘$020TA4) |1w-1eas 4ad 3507 SunesadQ [e101 NV O7:0T €2/0T/C :21eq
N 72500 €¢50°0 %05 ‘S0C0CA4) 3[1ti-1e35 19d 3507 Buiessdg 19a1ig
(poo8 s1-) yenay yenay wmm_ww:m 193Ul JS| YiIm 008-LEL
pedw)| pasueyu3y  auleseg (22uapuo) %0S) 1502 sa03e12dO
SINSY

C0=4dOLOVA LSOD LAAIH "A d'TIM LOdS ayv



¥9

000°0S 000'9S 000°¢y 0000 0000 0000 Jaquinu sJa3uliys Jendad o JaquinN
¥60°0 TL0°0 0500 000°0 000°0 0000 saydul $193Ys UD|S YU|q 4O SSAUNDIYL
000°0% 000°0€ 000°0¢ 0000 0000 000°0 Jaquinu| 13y13303 sjUsWSSs Suld OM] Ydelle 01 SISAL 4O JaquinN
000°0T 000'8 0009 000°0 0000 000°0 Jaquinu 1udwyde1le 3ul-01-498Ul41S YIea 1B SI9AI JO JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9YaUl ‘S193YS UDJS PI||IW-WAYD JO SSIUNIYL "UIIA
000°€ 000°€ 000°€ 000°0 0000 000°0 Jlaquinu sjuiof dej 1e S1aAld 4O SMOJ
99€'0 €EE0 00€0 000°0 0000 0000 19394 sjuof dej o yipim
000°CT 000°0T 000°8 0000 0000 0000 Jagqwnu (syusw3as sweuy pue) syulol def Jo JsquinN
[9L°T £99°T L9S'T 0000 0000 000°0 199} Supeds sweuy a3esane
0009 000t 000t 000°0 000°0 000°0 Jaquinu juiof [erruaJywinaLId Jad S19AL JO SMOY
0090 0050 00%°'0 000°0 0000 000°0 1994 SJUIOf [BIAUIHWINDII JO YIPIM
000°C 000°C 000°C 0000 0000 000°0 Jaquinu Sjulof [e1IuaJ4WN2IID JO JaqWINN
000°€ 000'T 000°T 000°0 0000 0000 lequinu Suljjiw-wayd o sdajs Jo Jaquiny
19ALI 2eWOINE Uk uMmas pue ‘3ul||up ‘Su1edIo| JO 1502
09€0 0020 0t0°0 0000 0000 000°0 Jojpeyl 03 dAneed pjam jods Suiwloyiad pue Suliedo] Jo 3s0)
0£9°0 00S°0 0€€°0 000°0 000°0 000°0 jud4ad Ajlenuew 19s s1aA1J Jo 98ejuadiad
$198UlJ3S 0} UOI}IPPE Ul S 0}
0090 0050 (0[0)740] 0000 0000 0000 1ua249d|  Ajpoauip yoelle sawed) 94aym S0USJJWNIIID JO UolI0d
000°89 000°€9 000°8S 0000 0000 0000 1994 uo1323s a8e[asny 40 YsuaT
00€°0 0020 00T°0 000°0 0000 0000 saydul SSaUDIY} 493U1AAS
0SC'T 000°'T 0SL°0 0000 0000 0000 sayoul 1y3iay J438ulns
0ST0 SCT'0 00T°0 0000 0000 0000 saydul JS| paw.o}-1sod Jo ssauddiy |
JEIEE[]
000°0% 000°0€ 000°0¢ 000°0 0000 0000 Jaquinuf  sjuswdas Suld oMl yoene o3 spulod yoeie 4o Jaquiny
jJuswydee 3ul-03-198ulls
000°0T 000°8 000°9 0000 0000 0000 Jaquinu| yoea 1e (spjam 10ds 10 S1aAl) syulod yoelie Jo JsaquinN
S19ALI (|EnUBW) SNSIBA
090 00S°0 0€E0 0000 0000 0000 1uad.ad sp|am 10ds Y3im sapew sjuswydelie Jo 38e3uadiad
000°0S 000'95 000°¢y 0000 0000 0000 Jaquinu sa3uliys Jeindad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 saydul JSI P3J|iW-Wiayd JO SSaUXIIYY “UlA
L9L°T £99°T L9S°T 0000 0000 000°0 1994 Supeds sweu) a3eane
000°CT 000°0T 000'8 0000 0000 000°0 Jequinu Sjuswigas awed Jo JIaquinN
000°€ 000'T 000°T 000°0 0000 0000 lequinu w-wayp 4o sdais Jo JaquinN
00S°CT 00S°CT 00S°CT 0000 0000 0000 1994 uo1399s age|asny 4o Ja1awelq
anjep anjep anjep an|jen 1nejaq ysiH MO PaAISSqQ suun J9A11Q 150D
wnwixep A1 3son wnwiulAl paniasqo

synduy



S9

€¢C
S'9
€l

%06
%09
%01
1qeqod

‘ow/s1un ‘eseaJdu|

1edw| a1ey UuodNPOId

27 uomsion V/N TT0  (UMI/$0Z0ZAL) 331d Ad11da|3
T0- € ey (%05 ‘INSOZOTA4) 214d HUN WNWIUIN ) V/N €0'C (1e8/$020ZA4) @214 [2n4
[STET 26892 86L'69T (%05 ‘IN$OZOZA4) [BIOL JUBWISIAU| V/N %0T  218Y 1S9193U| JUBWISIAU|
(poo8 si-) yesnuy yenay V/N 0099  dzis 1834
pedw| pasueyuj  3dudIyRY (32uapiu0) %0S) WUBWISAAU] S,Ja4n1deJNUBA (%05) UBA3-}EDIg  PaWNSsY sia1awesed Apnis
TTC 1T'¢ (poo8 si110edwi +) ymy 1usjeainba Jad sa|iw-1e35
8. 8L (poo3 s 1oedwi +) uojjen Jad (a1n3els) s9|Iw-1eas
9929 9991 (peq st wedwi + ‘ql) 3yS1dM [2n4 3|qeasn
LYT'Y8 LYT'V8 (peq st pedwi + ‘q)) ySidM Ardwi3
8YT'VLT 8YTYLT (peq st edw! + ‘ql) YS9 Joaxel
JS1 YHm Ja8ulils-upjs aoe|day - Pedw| yenay yenay
papnpu) saiSojouyda pasueyu3  auidseg (2auapyuo) %0S) sanjep annesedwo)
9|1W-1e3S /$0Z0ZA4 20U3pPIUOD
Q Q Q Q KN T : IEIVE]
& & s 00°T :}y3uag 150 0 Aujiqeqoud HJ2US9 m— -
&S Ajeus mmm <
311W-1895/$0202A4 E
A !0 pue 12nd 0000000000050 6056666 £
a1eMpIeH JS|-UON ‘@oUBUSIUIBIA £888888888883838338338888838 =
L O OO0 0000000000000 O0OO0O0OoO M
UUCNLJwC_ . UV E B WNNRPRPOORNWWDRUUUOGONNO® . <
A ® 000 000 3
“"3$]-UON ‘358423U] puE UoljePaIdag S 010 0r0 o
o 9 070 0C0 s
F a1empJeH DS 15a191u] pue uoijenaidag 2 oc0 mwm =
. Z oro 050 =
| 2ieMpieH JS| ‘@dueudluielp S 00 030 =
3 090 00 3
I % oo e
I = o080 0T 3
syoedwy 3509 214199ds 1edwy 1s0) SunesadQ a41a i3
T0- 9781 LT85T (%05 'S0Z0TA4) 321d 111 420D WNWIUIN fpe 2z0z xed 09T “III-008-LEL VSYN YEDIIY dul[aseg
T000°0- 66710 00ST0 (%05 ‘$020ZA4) a|1w-3eas 4ad 350 SunesadQ |e3oL NV OT:TT €2/0T/C :@1ed
1000°0- ¢¢S00 2S00 (%05 "$020¢Ad) 9]1W-1€35 Jad 3507 Suneisdg 19911q
(poo8si-) yenay yenuy 98e|asny 491uU3d JS| YUM 008-LEL
pedw) pasueyu3  aujaseg (9ouapiuo) %0S) 150J s,401e19dQ

80 =40LOV4d LSOO LA 'A d'TIM LOdS

SHNSNY

19




99

C¢L0°0 = SSANIIDIH.L OST dAINHOA-LSOd

1404

000°0S 00095 000°CY 000°0 0000 000°0 Jaquinu s493uld3s Jejndad jo Jaquiny
¥760°0 200 0S0°0 000°0 000°0 000°0 sayoul S199YsS UB|S jue|q JO SSauXIYL
000°0% 000°0¢ 000°0¢C 0000 0000 0000 Jaquinu| Jay1a80) syuswidas Sull OM] Yoeyle 0] SI9AI JO Jaquiny
000°0T 000°8 0009 0000 0000 0000 Jaquinu Juswydene 3uli-01-493ulilS Yoea e S19AI JO JaquinN
wo'o 9€0°0 0€0°0 000°0 000°0 000°0 saypul S3YIUI ‘SI93YS UIYS P3||IW-WBYI 4O SSAUNDIYL "UIA|
000°€ 000°€ 000°€ 000°0 0000 000°0 Jaquinu sjuiof dej 3e S19ALI JO SMOJ
99€°0 €EE0 00€°0 000°0 000°0 000°0 1934 sjutof dej Jo yapim
000°¢T 000°0T 0008 000°0 000°0 000°0 Jaquinu (syuswias swely pue) syulof dej o JSquinN
[9L°T £L99'T L9G'T 000°0 000°0 000°0 193} Supeds sweu) a3esane
0009 000t 000 000°0 000°0 000°0 Jsquinu julof [elaua4wNd4I 43d SI9AL JO SMOY
009°0 00S°0 000 000°0 000°0 000°0 1934 Sjulof [ERUBISWNIIID JO YIPIM
000°¢ 000°¢ 000°¢ 000°0 000°0 000°0 Jsquinu sjulof |euaJ4WNdI 40 JISquINN
000°€ 000°T 000°T 000°0 000°0 000°0 Jsquinu Suyfjiw-wayd 4o sdajs o JIsquinN
19A11 213eWOINE Ue SUl1as pue ‘Sul|jup ‘Sunedo| 4o 1503
0060 0080 0040 0000 0000 0000 10108} 0} aAlle|ed pjam jods Suiwuoyiad pue 3uinedso| Jo 1s0)
0490 00S°0 0€€°0 0000 000°0 0000 juad4ad Ajlenuew 13s s19Al Jo 98e1usdiad
sJ28ulJ}S 0} UOIIPPE Ul UDS 0}
0090 00S°0 00¥°0 000°0 000°0 000°0 1ua0Jad| Aj10941p Yoe1e sawel) a4ayM 3JUJD4WNIIID 4O UOIIOd
000°89 000°€9 000°8S 000°0 000°0 000°0 1994 uo129s age|asny Jo Yi3ua
00€°0 0020 00T'0 000°0 000°0 000°0 sayoul SSaUXdIY3 J23ulnS
0SC'T 000'T 0S40 000°0 000°0 000°0 sayoul Y319y J98ulns
0ST0 S¢T0 00T'0 000°0 000°0 000°0 sayoul JS| pawJ04-350d 4O SSaUIIY |
JEIGEFE[
000°0% 000°0€ 000°0¢ 000°0 000°0 000°0 Jaquinu|  spuswdas Sul om3 yoene o3 syulod Yyoelne Jo Jaquinn
Juswydene 3uli-03-493ulals
000°0T 000°8 0009 0000 0000 0000 Jaquinu| yoes e (sp|am 10ds 40 S1aAL) syulod yoelle Jo Jsaquiny
S19ALI (|enuew) snsiaA
0490 00S°0 0€€°0 0000 000°0 000°0 juad4ad Sp|am 10ds yum spew sjuswydelie Jo a8e1usd4ad
000°0S 00095 000°¢y 000°0 000°0 000°0 Jsquinu S1a3uli3s Je|ndad o JaquinN
700 9€0°0 0€0°0 000°0 000°0 000°0 sayoul JS| P3||IW-Wayd JO SSaUIIYL “UlA
19L°T £99°T [9S'T 0000 0000 0000 199} Supeds sweu) a3eane
000°¢T 000°0T 000°8 000°0 000°0 000°0 Jaquinu SjusWidas awely 40 JaquinN
000°€ 000°'T 000'T 000°0 000°0 000°0 laquinu Sul||iw-wayd Jo sdajs Jo JsquinN
00S°ZT 00S°CT 00S°CT 000°0 000°0 0000 SEET] uonas ade|asny Jo Jajawelq
anjep anjep anjep anjeA ynejaq ysiH MO7 pPanIdsqo syuun 19A11Q 350D
wnuwixep A1 ason wnwiulz panIasqo

synduy



L9

9'8

06T

€'¢ee
‘owl/syun ‘esealou|

%06

%05

%0T
Aujigeqod

1edw| a1ey uondNpold

synduy

27 worsian V/N 1T°0 (UMA/$0T0TAd) 221d AdliI3I3
10 €Ty vy (%085 ‘INSOZOZAH) @31d HUN WNWIUIA i V/N €0°C (1e8/$0207A4) @3214d 12N
[BSOTIvsz'19t  61€'89T (%0 WS0TOZAL) BIOL JUSWISAY| v/N %0T 318 153J91U] JUBWISAAU|
(poo8si-) yenay yenay V/N 0099 9zIS 19394
pedw)| pajsueyu3y  9duaIdyAY (92uspluU0) %0S) IUBWISAAU] S JaineNUEA| (%05)  Udne-yealg  pawnssy si919wesed Apnis
€T'C €T'C (poo3 s11oedwi +) ymy 1uajeainbas Jad sa|iw-1eas
6'8L 6'8L (poo3 s110edwi +) uoj|eo Jad (a1n1e1s) s9|IW-1eas
99.9v 99.'9% (peq st yedwt + ‘q)) 3yS1dM [9n4 3|qeasn
LYT'Y8 LYT'V8 (peq st 1edwi +‘q)) ysiam Axdwz
8YT'VLT 8YCVLT (peq st 1edwi +‘q)) yS1oM oaxel
2SI Yum 1a3uliys-upys aoe|day - yenay yenouay
papnpuj saidojouydal paoueyu3y auljeseg (@2uapiuo) %05) sanjep annesedwo)
9|Iw-1e35/$020ZA4 20UapIUOD
NSNS R I S 00°T :1jauag 150D 10 Aljigeqoud WouSY
RO R R R © Kajevaq mmm €
3|1W-1835/$0Z0ZAd 3
| 1o pue and 0000000000 b0b5656560606 £
21eMpIRH S|-UON ‘@oUBUSIUIEIA| 2888888888883888888888 =
o OO0 O0OO0OO0DO0DO0DO0OO0O0O0D0O00O0O0OO0O0O0 0o ..Av
wUCN\_JmC_ . U HE DB WNNRPOORNWWRALOUIUIOGONSNO® . pat
L ® 000 000 3
**)S|-UON ‘1S24391u| pue uoliepaldag 3 0T'o 010 o
L o 070 0z0 s
2JempaeH JS| ‘1saia1u| pue uonepasdag g 0€0 mwm =
= 0v'0 .
aiempJleH JS| ‘@ueuajulelp ..M 050 mwm .A.«JJ
i g 090 0£°0 S
s a mm.m 080 ]
< A 06’0
I = 060 .-
spoedw) 3509 oy1ads 1edwy 1s0) SunesadQ 1941Q z
T0- Test st (%08 ‘S0Z0TAH) 214d 11L Y2eoD wnwiuln [pe zzoz ‘xed 09T ‘@1I-008-LEL VSYN  :}eIdIlY duljaseq
T000°0- SevTo 96¥1°0 (%05 ‘S020TA4) |1w-1eas 4ad 350D SunesadQ |e3oL NV €T°TT €2/0T/T :1kQ
- L1S0°0 8TS0°0 %05 “S0Z0CAd) 3[Iw-1e3S Uad 1503 Sunessdo 193i1g
(poo3si-) yenay yenuly wmm_wm.d. 193Ul JS| YHUM 008-LEL
pedw| pasueyu3  auldseg (92uspiuo) %0S) 150 s,401e12d0

S)NSoY



89

000°0S 000'9S 000°¢y 0000 0000 0000 Jaquinu sJa3uliys Jendad o JaquinN
760°0 .00 0S0°0 0000 0000 0000 saydul SI99YSs UBIS jue|q JO SSauRIYy L
000°0% 000°0€ 000°0¢ 0000 0000 000°0 Jaquinu| 13y13303 sjUsWSSs Suld OM] Ydelle 01 SISAL 4O JaquinN
000°0T 000'8 0009 000°0 0000 000°0 Jaquinu 1udwydelle 3ul-01-498Ul41S YIea 1B S19AI JO JaquinN
w00 9€0°0 0€0°0 000°0 000°0 000°0 saypul SaYDUI ‘S193YS UIYS P3|IW-WSYD JO SSBUXDIYL “UIA|
000°€ 000°€ 000°€ 000°0 0000 000°0 Jlaquinu sjuiof dej 1e S1aAld 4O SMOJ
99€'0 €EE0 00€0 000°0 0000 0000 19394 siuiof dej o yipim
000°CT 000°0T 000°8 0000 0000 0000 Jagqwnu (syusw3as sweuy pue) syulol def Jo JsquinN
L9L°T £99°T L9S°T 0000 0000 000°0 199} Supeds swely a3esane
000'9 000t 000t 000°0 000°0 000°0 Jaquinu juiof [erruaJywinaL Jad S19AL JO SMOY
0090 0050 00%°'0 0000 0000 000°0 1994 SJUIOf [BIAUIHWINDII JO YIPIM
000°C 000°C 000°C 0000 0000 000°0 Jaquinu Sjulof [e1IuaJ4WN2IID JO JaqWINN
000°€ 000'T 000°T 0000 0000 0000 Jlequinu Sul|jiw-wayd Jo sdajs Jo Jaquiny
19ALI 2eWOINE Uk uMmas pue ‘3ul||up ‘Su1edIo| JO 1502
0060 00S°0 00T'0 0000 0000 000°0 Jojpeyl 03 dAneed pjam jods Suiwloyiad pue Suliedo] Jo 3s0)
0£9°0 00S°0 0€€°0 000°0 000°0 000°0 jud4ad Ajlenuew 19s s1aA1J Jo 98ejuadiad
$198UlJ3S 0} UOI}IPPE Ul US 0}
0090 0050 (0[0)740] 0000 0000 0000 1ua24ad|  Ajoauip Yyoelle sawed) 949Ym S0USJJWNIIID JO UolI0d
000°89 000°€9 000°8S 0000 0000 0000 1994 uonas age|asny Jo Yidua
00€°0 00Z°0 00T°0 0000 0000 000°0 sayoul ssawdIy} 138uLS
0SC'T 000°'T 0SL°0 0000 0000 0000 sayoul 1y3iay J438ulns
980°0 .00 8500 0000 0000 0000 saydul JS| paw.oj-1sod Jo ssauddiy |
JEIEE[]
000°0% 000°0€ 000°0¢ 000°0 0000 0000 Jaquinuf  sjuswdas Suld oMl yoene o3 spulod yoeie 4o Jaquiny
jJuswydee 3ul-03-193ulls
000°0T 000°8 000°9 0000 0000 0000 Jaquinu| yoea 1e (spjam 10ds 10 S1aA1) syulod yoelle Jo JsaquinN
S19ALI (|EnUBW) SNSIBA
090 00S°0 0€E0 0000 0000 0000 1uad.ad sp|am 10ds Y3im sapew sjuswydelie Jo 38e3uadiad
000°0S 000'9S 000°¢y 0000 0000 0000 Jaquinu sJa3uliys Jendad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 saydul JSI P3||iW-Wiayd JO SSaUXIIYY “UlIA
L9L°T £99°T L9S°T 0000 0000 000°0 1994 Supeds sweu) a3eane
000°CT 000°0T 000'8 0000 0000 000°0 Jequinu Sjuswigas awed Jo JIaquinN
000°€ 000'T 000°T 0000 0000 0000 laquinu w-wayp 4o sdais Jo JaquinN
00S°CT 00S°CT 00S°CT 0000 0000 0000 1994 uo1329s age|asny 4o Ja1dwelq
anjep anjep anjep anjen 1nejaq ysiH MO PaAISSqQ suun J9A11Q 150D
wnwixep A1 3son wnwiulAl paniasqo




69

8¢l %06

0°9¢ %09

€Sy %0T
‘ow/suun ‘aseaJou| Ayjigeqod

1edw| a1ey uondNpoud

o1 oo V/N 110 (UMA/$020ZA4) d1id Aad1I3)3
o ey 9ty (%0S ‘INSOZOZAL) 921d HuN WNWIUIN i V/N €0'C (1e8/$020TA4) 14d 204
[0 T svo'69z  zov'0sT (%0 WS0TOZAL) [BIOL JUBUWISAAY| v/N %0T 218y 152U91U] JUBWISAAY|
(poo8s1-) yenay yenay V/N 0099 9IS 19394
Pedw| pajsueyul  aduaIdRY (22uaplU0) %0S) JUBWISIAU] S J91NYdEINUBIA| (%08)  uana-yealg  pawnssy sia1aweled Apnis
0T'C 0T'C (poo3 s1 1pedwi +) Yy 1ua|eAIinbs Jad s9jiw-1e3s
8/l 8/l (poo3 s11oedwl +) uojjen Jad (1n31e1S) S9|1W-1e3S
99/'9t 999t (peq st edwi + ‘ql) 3yS19M 204 3|qeasn
LYT'V8 LYT'V8 (peq st pedw +‘ql) ysom Ardw3
8YT'VLT 8YT'VLT (peq st pedw! + ‘ql) YS9 yodxeL
2SI Yyum 1a8uiys-umys aoe|day - pedw| yenay yenouy
papnjuj saiSojouyoa) pasueyuj  sulsseg (22uapyuo) %0S) sanjep aanesedwo)
9|1W-1835/$0Z0ZA4 90U3PIUOD) ——
00°T :3j2uag 150) jo Ajjiqeqo.d 11jouag mmm
Meusd mem £
3|1W-1895/$0Z0ZAd 3
| 0 pue [on4 OO0 0900000000008 506666 £
alempJieH DS|-UON ‘@dueualule|p £8888888383838888888888 =
L OO 0000000000000 O0O0O0O0OoO ane
wucm\_JmC_ . U E P WNNRPRPOORNWWRAROUOUOONSNO® . st
i T 000 000 3
**)G|-UON ‘1SaJ91u| pue uoliealdag m. oT'0 mwm 4
3 o .
2JempieH JS| ‘1satau| pue uonepasdag g oco 0€0 W
EXed 0v'0 &
alempJeH DG| ‘@ueuajulely < 0€0 050 =
! o .. 090 o
o 0’0 020 g
L 2. 050 080 =
=z 060 2
L 090 00T 3
s1edw) 3507 oy1dads pedw] 150) SunnesadQ 1941@ 2
10 975t L'TST (%05 ‘S0Z0TA4) 2214d 1211 Yoe0oD wnwiuliy [pe zzoz ‘xed 09T ‘@}1-008-LEL YSYN  :}edIlY duljaseg
10000~ 00ST0 TOST'0 (%05 ‘$0Z0TA4) 3|1w-1e3s 4ad 3507 Bunesado |er0L INd ¥0:2T €2/0T/T :91ed
1000°0- 2S00 €500 (%05 "$020ZAd) 9[1W-3ess Jad 3507 Suieisdg 1aiid
(poo3si-) yenay yenuy 98e|asny 491ud2 JS| YUM 008-LEL
pedw| pasueyu3  auldseg (22uapiuo) %0S) 1503 s,401e19dO
SINSY

9€0°0 = SSANMOIH.L OST AAINHOA-LSOd ST’y



0L

000°0S 000'95 000°¢Y 0000 000°0 0000 Jaquinu sJaguli3s Je|ngdal o JaquinN
¥60°0 TL00 0S0°0 000°0 000°0 000°0 saypul S193YS UD{S YU|] 4O SSBUNDIYL
000°0% 000°0€ 000°0¢ 0000 0000 0000 Jaquinu| 13y1a80) S}UBWISDS ULl OM] YoEl1e O} SI9AL JO JBqUINN
000°0T 000'8 0009 0000 000°0 000°0 Jaquinu 1uawyoelIe Sull-03-498U141S UYIEed 1B SI9AL JO JaquinN
00 9€0°0 0€0°0 0000 0000 0000 sayoul S9Youl ‘S199Ys UD|S Pa||IL-WaYD JO SSaUNIIYY "UIIA
000°€ 000°€ 000°€ 0000 0000 0000 Jaquinu sjuiof dej 1e s19Al JO smou
99€°0 €EE0 00€°0 0000 000°0 000°0 1994 sjuiof dej 4o yipim
000°CT 000°0T 000'8 0000 0000 000°0 Jaquinu (syuswdas sweuy pue) sulof dej Jo saquiny
L9L°T £99°T L9S'T 0000 0000 000°0 1994 Supeds sweuy ageane
0009 000V 000t 0000 000°0 000°0 Jaquinu 1utof [ernuasjwnaa Jad S19AL JO SmoYy
009°0 00S°0 00%°0 000°0 000°0 0000 1994 sjulof [B13UDJWINDIID JO YIPIM
000°C 000°C 000°C 0000 0000 0000 Jaquinu sjuiof |enuaJywnoI 40 JIsaquinN
000°€ 000°'T 000'T 0000 000°0 000°0 laquinu Suljjiw-wayd Jo sdajs Jo JaquinN
19ALI 213eWOINe Uk 3ul1as pue ‘Bulfjlup ‘Sulledo| 40 1509
0060 00S°0 00T°0 0000 0000 0000 J0)0ey 0} 2A1e|eJ pjam 10ds Sulwuoyiad pue uiedo| Jo 150D
0490 00S°0 0€€°0 000°0 000°0 0000 jud4ad Ajlenuew 13s s1aA1J Jo 98ejuadiad
$J198U1J}S 0} UOIPPE Ul UD|S 0}
0090 0050 (0[0)740] 0000 0000 000°0 1u2019d|  Ajpoadip Yyoenle sawes) 949YM 92USJ9WNAIID JO UONIOJ
000°89 000°€9 000°8S 0000 0000 0000 1994 uo01309s age|asny 4o Yi3ua
([0} 0] 00¢°0 00T0 0000 000°0 0000 9Sed SIY} SSaudIY} Ja8ulnS
0sC'T 000'T 0S.°0 0000 000°0 000°0 ur pajopop Aduts suogesado 1ysiay J33ulns
0ST0 SCT'o 00T°0 0000 0000 0000 w::_:b “woyo - _umhoc@ usn:: JS| pawuoy-1sod Jo ssaudIy |
s : PEINEY[
000°0t 000°0€ 000°0C 0000 000°0 000°0 \_ Jagwnu sjuaw3as Suls oM} yoere o3 syuiod ydene o Jaquinn
jJuswydelre 3uld-03-428uls
000°0T 000'8 0009 0000 000°0 x Jaquinu| yoea je (sp|am 3ods 1o s3aALd) spuiod yoele Jo Jaquinn
S19ALI (|enuew) SnSIaA
0£9°0 00S°0 0€€°0 000°0 000°0 0000 juad43d Sp|am 10ds yum apew syuswydene Jo agejuadiad
000°0S 00095 000°¢Y 000°0 000°0 000°0 Jaquinu s4a3ulays Jejngad o JIsquinN
00 9€0°0 0€0°0 0000 000°0 0000 sayoul JS1 P3|IW-WaYd JO SSBUXIIYY “UlA
[9L°T £99°T £L9S'T 0000 0000 0000 199} Sueds sweuy a3eane
000°CT 000°0T 000'8 0000 0000 000°0 Jaquinu SjusW3as swely 4o JISquInN
000°€ 000'T 000'T 000°0 000°0 000°0 Jaquinu Sul|jiw-wayd jo sdajs jo JaquinN
00SCT 00SCT 00S°CT 0000 0000 0000 1994 uo01303s age|asny 4o Jalawelq
anjep anjep anjep anjen ) nejaq ysiH MO7 PanIaSqO syun J9A1IQ 350D
wnwixep A1 1soN wnwiulAl paniasqo

synduy



IL

T'etl %06

8'¢c %08

0'LE %0T
‘ow/syun ‘esealou Ayjigeqod

Humo_rc_ 9]y uondnpo.d

o1 oo V/N 110 (UMA/$0Z0ZAL) 921id A11i3|3
1°0- Tty [444 (%0S ‘INS0TOTAL) Hd HuN WnWiulA i V/N €0°C (1e8/$020TA4) 9214 [9n4
|ZO6T T 9c0'19t 146297 (%05 NSOTOZAL) (B30 L JuaUiasaAUl v/N %0T 21y 15219)U] JUBWISAU|
(poo8si-) yenany yenay V/N 0099 97IS 199|4
pedw| pasueyui  2duIAY (22uapluo) %0S) IUBWISAAU| S, J94n3eNUBIA] §o£r:¢>w¢_mw‘_m pawnssy si919wesed Apms
0T'C 0T'C (poo3 s1 1pedwi +) Yy 1us|eainba uad ss|iw-1e35
1'8L 1'8L (poo8 s110edwi +) uojjes Jad (21n1e1S) SI|IW-183S
99291 99/'9Y (peq st pedw! + ‘q|) YS9 [an4 d|qeasn
LYT'V8 LYT'V8 (peq st pedwt + ‘ql) 3ysiom Ardw3
8YT'VLT 8YT'VLT (peq st edw! + ‘ql) 3yS1I9MW Joadel
2SI Yyam Ja8uris-upys soe|day - yenay yenay
papnpuj saiSojouydayl pasueyuz auleseg (22uapiuo)d %05) senjep annesedwo)
9|1W-1e35/$0Z0TAS 20U3PIUO) ——
LSS 00°T :1y9u3g 150 40 Anjigeqoud Myaudg mm
& & & & o\zo fyeusdmmm £
211W-135/$020ZA4 E]
| 'O pueand OO0 0000000000000 06666 £
aJempJeH DS|-UoN ‘@aueudluley 288888888388888888888838 =
L O OO0 0000000000000 O0O0O0 oo M
sueINSU| . UVHEPBPUWNNRPRPOORNWWDROUUIONSNO® . -
i ® 000 000 3
**J5|-UON ‘1S2433U| pue uoiepaldag g 010 01’0 o
E 2 070 0c’0 s
P 2JempJeH JS| ‘1sa4a1u| pue uonenaidsg = 0€°0 mwm =
‘ Z ovo oco 2
| aJempJeH JS| ‘@dueudlule|p S 0e0 090 3
2 o 00 S
g, 090 080 £
B Z 0.0 060 o
L 080 00 3
spedwy 1507 y199ds edwy| 1s0) SunesadQ 129410 2z
10 €¢St 'St (%05 ‘$0T0TAL) @214d 12311 Y2£0D WNWIUIA [pe zzog ‘xed Q9T ‘@X11-008-LEL VSVYN  :}esuly duljaseg
10000~ L6VT0 86v1°0 (%05 ‘S0Z0TA4) 3|1w-1e9s 4ad 150D Sunesado |e1oL INd 80:0T €2/0T/7 :91eQ
0¢S0°0 %05 ‘S0Z0CAL) 3|!W-1e3S 19d 3507 SuiietadQ 19a.1d
(poo8st-) yemnuy yenay wmm_wmzu_. A91U3d JS| YIM 008-LEL
pedw psoueyuz aujeseg (22uapiuo) %0S) 3150J s, 03e12dO
SINSY

ONILIAI DILO9O0Y %SL Iy



L

000°0S 000'9S 000°¢y 0000 0000 0000 Jaquinu sJa3uliys Jendad o JaquinN
¥60°0 TL0°0 0500 000°0 000°0 0000 saydul $193Ys UD|S YU|q 4O SSAUNDIYL
000°0% 000°0€ 000°0¢ 0000 0000 000°0 Jaquinu| 13y13303 sjUsWSSs Suld OM] Ydelle 01 SISAL 4O JaquinN
000°0T 000'8 0009 000°0 0000 000°0 Jaquinu 1udwyde1le 3ul-01-498Ul41S YIea 1B SI9AI JO JaquinN
00 9€0°0 0€0°0 000°0 0000 0000 sayoul S9YaUl ‘S193YS UDJS PI||IW-WAYD JO SSIUNIYL "UIIA
000°€ 000°€ 000°€ 000°0 0000 000°0 Jlaquinu sjuiof dej 1e S1aAld 4O SMOJ
99€'0 €EE0 00€0 000°0 0000 0000 19394 sjuof dej o yipim
000°CT 000°0T 000°8 0000 0000 0000 Jagqwnu (syusw3as sweuy pue) syulol def Jo JsquinN
[9L°T £99°T L9S'T 0000 0000 000°0 199} Supeds sweuy a3esane
0009 000t 000t 000°0 000°0 000°0 Jaquinu juiof [erruaJywinaLId Jad S19AL JO SMOY
0090 0050 00%°'0 000°0 0000 000°0 1994 SJUIOf [BIAUIHWINDII JO YIPIM
000°C 000°C 000°C 0000 0000 000°0 Jaquinu Sjulof [e1IuaJ4WN2IID JO JaqWINN
000°€ 000'T 000°T 000°0 0000 0000 lequinu Suljjiw-wayd o sdajs Jo Jaquiny
19ALI 2eWOINE Uk uMmas pue ‘3ul||up ‘Su1edIo| JO 1502
0060 00S°0 00T'0 0000 0000 000°0 Jojpeyl 03 dAneed pjam jods Suiwloyiad pue Suliedo] Jo 3s0)
00€°0 0SC°0 002°0 000°0 000°0 000°0 jud4ad Ajlenuew 19s s1aA1J Jo 98ejuadiad
$198UlJ3S 0} UOI}IPPE Ul S 0}
0090 0050 (0[0)740] 0000 0000 0000 1ua249d|  Ajpoauip yoelle sawed) 94aym S0USJJWNIIID JO UolI0d
000°89 000°€9 000°8S 0000 0000 0000 1994 uo1323s a8e[asny 40 YsuaT
00€°0 0020 00T°0 000°0 0000 0000 saydul SSaUDIY} 493U1AAS
0SC'T 000°'T 0SL°0 0000 0000 0000 sayoul 1y3iay J438ulns
0ST0 SCT'0 00T°0 0000 0000 0000 saydul JS| paw.o}-1sod Jo ssauddiy |
JEIEE[]
000°0% 000°0€ 000°0¢ 000°0 0000 0000 Jaquinuf  sjuswdas Suld oMl yoene o3 spulod yoeie 4o Jaquiny
jJuswydee 3ul-03-198ulls
000°0T 000°8 000°9 0000 0000 0000 Jaquinu| yoea 1e (spjam 10ds 10 S1aAl) syulod yoelie Jo JsaquinN
S19ALI (|EnUBW) SNSIBA
090 00S°0 0€E0 0000 0000 0000 1uad.ad sp|am 10ds Y3im sapew sjuswydelie Jo 38e3uadiad
000°0S 000'95 000°¢y 0000 0000 0000 Jaquinu sa3uliys Jeindad o JaquinN
00 9€0°0 0€0°0 0000 0000 0000 saydul JSI P3J|iW-Wiayd JO SSaUXIIYY “UlA
L9L°T £99°T L9S°T 0000 0000 000°0 1994 Supeds sweu) a3eane
000°CT 000°0T 000'8 0000 0000 000°0 Jequinu Sjuswigas awed Jo JIaquinN
000°€ 000'T 000°T 000°0 0000 0000 lequinu w-wayp 4o sdais Jo JaquinN
00S°CT 00S°CT 00S°CT 0000 0000 0000 1994 uo1399s age|asny 4o Ja1awelq
anjep anjep anjep an|jen 1nejaq ysiH MO PaAISSqQ suun J9A11Q 150D
wnwixep A1 3son wnwiulAl paniasqo

synduy



€L

'St %06

VAT %09

S'6¢€ %0T
‘ow/suun ‘e@seatou| Anjigeqod

edw| aiey uondNpo.d

o1 oo v/N 110 (UMI/$020ZAd) 31d A1dd3)|3
10 Tty Tty (%05 ‘INSOZOZAH) 331d HUN WNWIUIA i V/N €0'C (1e8/$020TA4) 14d 204
[T er0'69z 1269 (%0S WS0TOZAL) [BIOL JUBUISAAY| v/N %0T 218y 152U91U] JUBWISAAY|
(poo8s1-) yenay yenay V/N 0099 9IS 19394
Pedw| pajsueyul  aduaIdRY (22uaplU0) %0S) JUBWISIAU] S J91NYdEINUBIA| Axcm.r:gw.v_aw‘_m pawnssy sia1aweled Apnis
1T°C 11T (poo3d s 1oedwi +) ymy 1usjeainbs Jad ss|iw-i1eas
8L 8L (poo3 s11oedwl +) uojjen Jad (1n31e1S) S9|1W-1e3S
99L'91 99.9% (peq st edwi + ‘ql) 3yS19M 204 3|qeasn
LYT'V8 LYTV8 (peq st pedw +‘ql) ysom Ardw3
8YT'VLT 8YT'VLT (peq st 1edw! + ‘ql) 1ySI9M JodxeL
2SI Yyum 1a8uiys-umys aoe|day - pedw| yenay yenouy
papnjuj saiSojouyoa) pasueyuj  sulsseg (22uapyuo) %0S) sanjep aanesedwo)
9|1W-1835/$0Z0ZA4 90U3PIUOD) ——
$° 00°T :343uag 150 j0 Aujiqeqoid Wjoudg
Meusd mem £
. 3|1W-1895/$0Z0ZAd 3
0 pue [on4 OO0 0900000000008 506666 £
alempJieH DS|-UON ‘@dueualule|p £8888888383838888888888 =
OO 0000000000000 O0O0O0O0OoO anu
“351-UON ‘1S2123U] pUB uoijepaidag . A BWNNRPOORPRNWWROUGOOINNO® . et
® 000 000 3
2oueINSU| g o010 mH.o I3
) . 0 ()
2JempieH JS| ‘1satau| pue uonepasdag g 0C0 0€0 Z
et = oe0 0%'0 K
. ) 050 =
alempJeH DG| ‘@ueuajulely .M oo 090 o
o . B [=)
3 o050 020 S
2. 990 080 £
< 06°0 e
0,0 00T 3
s1edw) 3507 oy1dads 1edw) 3s0) Sunesado 1341 L
10 €75T v'TST (%05 ‘$0Z0TAd) 2314d 12311 42RO WNWIUIA [pe zzoz ‘xed 09T ‘@}1-008-LEL YSYN  :}edIlY duljaseg
10000~ L6VT'0 86%1°0 (%05 ‘$0Z0TA4) 3|1w-1e3s 4ad 3507 Bunesado |er0L INd 0S:€ €2/0T/¢ :91eq
1000°0- 61500 02500 (%05 "$020ZAd) 9[1W-3ess Jad 3507 Suieisdg 1aiid
(poo3si-) yenay yenuy 98e|asny 491ud2 JS| YUM 008-LEL
pedw| pasueyu3  auldseg (22uapiuo) %0S) 1503 s,401e19dO
SINSY
ONLLAA DILLVINOLNYV %86 LI’V



VL

000°0S 00095 000°¢Y 000°0 000°0 000°0 Jsquinu s498ul1s Je|ndad Jo Jaquinn
760°0 ¢L0°0 0S0°0 000°0 000°0 000°0 sayoul S193YS UBIS jue|q JO SSaUMNIIY L
000°0% 000°0€ 000°0C 000°0 0000 000°0 Jaquinu| JaYy1a303 spusawdas Suld oM] Yyoelle 0} SI9AI JO JaquinN
000°0T 000°'8 0009 000°0 000°0 000°0 Jaqwinu|  juswyodelie ul-01-493uUl1S Yoea 1. S19AIJ JO JaquINN
<00 9€0°0 0€0°0 000°0 000°0 000°0 sayoul S9Ydul ‘s193Ys UI{S pa|IW-Wayd 0 SSaUXdIY} "UllA
000°€ 000°€ 000°€ 000°0 000°0 000°0 Jaquinu sjuiol dej 1e S1aAL JO SMOJ
99€°0 €E€°0 00€°0 0000 000°0 000°0 199y sjuiof dej Jo yapim
000°CT 000°0T 000'8 0000 000°0 000°0 Jaquinu (syusw8as aweuy pue) syutof dej Jo saquinN
1901 £99'T L9S°T 000°0 000°0 000°0 1934 Supeds swe.) a3elane
0009 000 0007 000°0 000°0 000°0 Jsquinu jurof [erauasywindl Jad S}9A1L JO SMOY
009°0 0050 00%°0 000°0 000°0 000°0 1994 sjulof [B1IUBIJWINIII JO YIPIM
000°¢ 000°C 000°¢ 000°0 000°0 000°0 Jsquinu Ssjulof [el3UBIFWNIII JO J3qUINN
000°€ 000'T 000'T 000°0 000°0 000°0 Jaquinu Sul||iw-wayd 4o sdays Jo JaquinN
19A11 dewoIne ue 3unias pue ‘Bul||iip ‘Bunneao| 40 1502
006°0 0050 00T°0 0000 000°0 000°0 J0)0e)|  019Ane[es plam 10ds Suiwiogiad pue Sunedo| Jo 150D
0€0°0 020°0 0100 000°0 000°0 000°0 jusad Ajlenuew 13s s3aALl Jo a3ejusdiad
sJa3ulJ1s 01 UOIIPPE Ul UIYS 0}
009°0 00S°0 00t°0 000°0 000°0 000°0 1ua04ad| Apoalip yoeyle sawed) 949YM 92USJ3JWNIII JO UONIOd
00089 000°€9 00085 000°0 000°0 000°0 1934 uo1123s a3e|asn4 40 Yyi3ua
00€°0 00¢'0 00T°0 000°0 000°0 000°0 sayoul SSaUDIY3 493ULIS
0SC'T 000°T 0S2°0 000°0 000°0 000°0 sayoul 1ysiay J4a3ulns
0ST0 SCT°0 00T°0 000°0 000°0 000°0 sayoul JS| PaWJ04-350d JO SSaUNDIY L
J9y31a803
000°0% 000°0€ 000°0C 0000 000°0 000°0 Jaquinu|  sjuawsas Sul oM} yoexe 03 spulod ydene Jo JaquinN
1uswydene 3ul-0y-4123ulns
000°0T 000'8 0009 000°0 000°0 000°0 Jaquinu| yaea je (spjam 10ds Jo S19Al) squlod yoelle Jo Jagquiny
SI9AIJ (JEnuewW) SNSIDA
0490 00S°0 0€€0 000°0 000°0 000°0 1u?2.4ad Sp|om 10ds ylm spew sjuswydene Jo agejuadiad
00005 00095 000°¢Y 000°0 000°0 000°0 Jaquinu s493uliys Je|ngdal Jo Jaquiny
0’0 9€0°0 0€0°0 000°0 000°0 000°0 sayoul JS| P3|[IW-W3Yd 4O SSIUMIIYL Ul
L9LT £99'T £99°T 000°0 000°0 000°0 1934 Suoeds sweuy a3esane
000°CT 000°0T 0008 000°0 000°0 000°0 Jaquinu Sjuawdas awely Jo JAqunN
000°€ 000'T 000'T 000°0 000°0 000°0 Jaquinu Sul||iw-wayd Jo sdays Jo JaquinN
00S°CT 00S°¢CT 00S°CT 000°0 000°0 000°0 1934 uoI3d3s d3e|3sny Jo Ja3RWelq
anjep anjep anjep anjeA }nejeq ysiH MO7 PanIasqQ sypun JaAlIQ 150D
winwixep A1 1son wnwiui paniIasqo

synduy



