a. Spacecraft RFP issued -- no RFP will be used
to procure construction of the spacecraft.

b. Spacecraft contractor selected -- Hughes
Aircraft Company has already been selected as the contractor.

c. Spacecraft contract executed -- appropriate
authorizations executed within 30 days after grant of the
construction permit from the FCC.

d. Launch services contract executed -- within
twelve months after grant of authorization from the FCC.

e. Financing completed -- as set forth in Item J,
HCG's parent, GM Hughes Electronics Corporation, already has
sufficient current assets to fund the construction, launch
and first-year operating costs of Galaxy VII(H).

3. Spacecraft Milestones

The dates by which the following goals are
scheduled to be achieved are as follows:

a. Spacecraft construction begins -- upon grant
of authorization from the FCC.

b. Spacecraft construction is expected to be
completed within 30 months of commencement of construction
and in no event later than 42 months.

c.  Spacecraft launched -- approximately two
months after completion of construction.

d. Spacecraft in service =-- within sixty days

after launch.
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ITEM I. System Costs

The total estimated capital investment and
operating costs for the Galaxy VII(H) satellite for a
lifetime of 12 years is $303 million, which includes the
construction costs of the spacecraft, preoperating expenses,
launch, launch vehicle services, launch insurance and
projected costs for modifications to HCG's Operations Control
Center in El Segundo and the Fillmore and Brooklyn TT&C earth
stations, and operating expenses. The satellite costs are
based on estimates from the manufacturer, Hughes Aircraft
Company. The costs of the launch vehicle, insurance and
other associated items are based on current industry
practices. No funds will be needed for research and
development.

There will be no satellite incentive payment for a
successful launch. Business interruption insurance will not
be needed because of back-up availability on other
spacecraft. Operating costs include the costs associated
with the Operations Control Center, TT&C, general and
administrative costs, on-orbit insurance and marketing.
Nominal annual inflation is included in the estimation of
operating costs.

Overall system revenue projections for the
satellite confirm that the system will generate sufficient
revenues to recover all the operating costs and depreciation.

These projections also reflect what is required to achieve a
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rate of return appropriate for the risk that HCG faces, given
the expected demand, market penetration and system capacity.
ITEM J. Financial Qualifications

Upon the proposed transfer of control of STILC, STLC
will be a wholly owned subsidiary of HCG. HCG is in turn a
wholly owned subsidiary of Hughes Communications, Inc.,
itself a wholly owned subsidiary of Hughes Aircraft Company
("HAC"), a large aerospace and electronics manufacturing
company. HAC in turn is a wholly owned subsidiary of GM
Hughes Electronics Corporation ("GMHE"). Attached as Exhibit
J is the most current consolidated financial statement of
GMHE.

ITEM K. Legal Qualifications

HCG has on file a current FCC Form 430. That form
was attached as Attachment B to the application for consent
to transfer control of Satellite Transponder Leasing
Corporation, which was filed on July 21, 1989 (File No. 1838-
DSsS-TC-89, 1839-DSS-~-TC-89, 1840-DSS-TC-89).

STLC has on file an FCC Form 430. That form was
filed on October 29, 1985.

ITEM L. Type of Operations

HCG and, assuming consummation of the transfer of
control, STLC propose to both sell and lease the transponders
on Galaxy VII(H) on a noncommon carrier basis pursuant to the
Commission's decisions in Domestic Fixed-Satellite

Transponder Sales, 90 F.C.C.2d 1238 (1982), and Martin
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Marietta Communications Systems, 60 Rad. Reg. 2d (P&F) 779

(1986), based on specialized customer requirements.
Accordingly, transponders will be sold outright with all
incidents of ownership, such as use of an associated
frequency, passing to the end user. In addition, other
methods of conveyance (such as leasing) will be entertained
where those methods better serve the user's needs. HCG and
STLC will also retain the flexibility to convey transponders
to affiliated or non-affiliated entities for common carrier
or resale use. Thus, although common carrier services may be
offered to the public using transponders on Galaxy VII (H)
they will not be offered by the applicants, HCG and STLC.

ITEM M. Public Interest Considerations

The grant of this Application will serve the public
interest in several respects. First, it will allow for
continuity of Ku band service at the 91° orbital location.
Currently, all transponder capacity on SBS-4 is committed.
There is an established VSAT customer base on SBS-4 that
relies upon the availability of Ku band satellite capacity at
the currently authorized orbital position of that satellite.
If an SBS-4 replacement is not authorized, scores of current
customers will be required to repoint tens of thousands of
earth station antennas to alternative satellites. Such
repointing would be prohibitively expensive and would cause
extensive disruption to the service provided to the customers

of SBS-4.
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Second, as explained more fully in Section C,
above, the grant of this Application will allow HCG and STIC
to capture certain efficiencies made possible by the use of a
hybrid satellite at the 91° W.L. location and will allow HCG
and STLC to use recently developed technology to provide
better service to customers. The benefits of hybrid
satellites can be achieved with full frequency reuse in both
frequency bands and without any reduction from the power
levels now standard on single-band satellites. 1In addition,
Galaxy VII(H) will provide substantially greater bandwidth at
significantly greater power than currently afforded by SBS-
4. Moreover, Galaxy VII(H) will better enable HCG to meet
the demands of satellite users for in-orbit back-up satellite
capacity. As explained above, the launch of Galaxy VII (H)
will free up Galaxy VI for possible use as a back-up to any
of HCG's C band satellites.

Third, it will enable an experienced, reliable and
financially sound operator of communications satellite
systems to continue service at the 91° W.L. location. As
noted earlier, HCG is committed to provide the necessary
continuous uninterrupted service to STLC's current and future
Ku band customers at that location. HCG, as the operator of
the Galaxy and Westar satellite systems, is recognized as an
industry leader in the provision of satellite services.

HCG's excellent track record plus its solid financial footing

are strong evidence that it will carry out the Commission's
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policy of ensuring that satellite authorizations are used to
provide service promptly and effectively.

Fourth, grant of this Application will provide the
assurance necessary to justify substantial capital
expenditures. The provision of satellite services involves
not only one-time outlays for the satellite hardware itself
but also includes the ongoing expenditures for ground support
equipment and personnel necessary to continue to upgrade the
quality of customer service. Approval of this replacement
application will provide the public with the long-term
assurance it needs to assure that satellite providers will be
able to provide state-of-the-art, reliable satellite
communication services and to compete effectively with other
providers of domestic interexchange telecommunications

services into the twenty-first century.
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All of these factors demonstrate that grant of this

Application will serve the public interest. Accordingly, HCG

and STLC respectfully request that the Commission grant this

Application as described above, contingent upon consummation

of the transfer of control of STLC from IBM to HCG.

February 14,

1990

Respectfully submitted,

HUGHES COMMUNICATIONS GALAXY, INC.

Eddy W. Hartenstein
Senior Vice President

SATELLATE| T

Wil&iém D. Engtfgg

PONDER LEASING CORP.
t

By:
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CERTIFICATION AND SIGNATURE

HCG and STLC waive any claim to the use of any
particular frequency or of the electromagnetic spectrum as
against the regulatory power of the United States because of
the previous use of the same, whether by license or
otherwise, and request construction and launch and operating
authority in accordance with this Application. All
statements made in the attached exhibits are a material part
hereof, and are incorporated herein as if set out in full in
this Application.

Each of the undersigned certifies individually and
on behalf of his respective company that the statements made
in this Application are true, complete, and correct to the

best of his knowledge and belief, and are made in good faith.

HUGHES CO ICATT GALAXY, INC.

By: A, ~
ddy W. Hdrtenstein  —
Senigr Vice President

SATELLITE TRANSPONDER LEASING CORP.

By:

February 14, 1990
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CERTIFICATION OF PERSON RESPONSIEBELE
FOR PREPARING ENGINEERING INFORMATION
SUBMITTED IN THIS APPLICATION
I hereby certify that I am the technically

qualified person responsible for preparation of the
engineering information contained in this Application, that I
am familiar with Part 25 of the Commission's Rules, that I
have either prepared or reviewed the engineering information
submitted in this Application, and that it is complete and

accurate to the best of my knowledge.

Manager
Network Services
Hughes Communications, Inc.

February _'7, 1990

P
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APPENDIX E

SATELLITE SERVICES

TECHNICAL CHARACTERISTICS AND LINK ANALYSES

This section presents the technical characteristics and
associated link analyses for a representative sampling of
services which Galaxy VII may be used to support. The link
analyses demonstrate that Galaxy VII allows all of the potential
services to achieve their respective performance objectives while

maintaining sufficient link margin.

The following assumptions and models were used in the link
analyses:

1. Earth station and satellite Locations

In the sample link budgets, earth stations (uplink
and downlink) are assumed to be located in New York
City and the satellite is at an assumed position of 91°
West Longitude.
2. Rain Effects

For the Ku band services, performance for clear
weather, uplink rain and downlink rain conditions were
calculated. For C band services, only clear weather
performance was calculated since rain attenuation is
relatively insignificant at C band frequencies. Rain

attenuation predictions were derived using the rain
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model developed by R.K. Crane.* The predicted rain
attenuation levels are dependent upon many factors
including signal frequency, earth station location, and
required link availability. In conditions of downlink
rain, the link is degraded both by link attenuation as
well as by an increase in the noise temperature of the
receiving earth station. Both these factors are
included in the link analyses.
3. Cross-Polarization Interference

The satellite antenna cross-polarization isolation
is 33 dB or greater for both transmit and receive
signals over the coverage regions. The earth station
cross-polarization isolation values are assumed to be
35 dB for transmit and receive antennas larger than 1.2
meters and 30 dB for antennas smaller than 1.2 meters.

The link cross-polarization isolation value for
channels of opposite polarization is calculated by
power summing the earth station and satellite antenna
polarization isolation values as modified by the
depolarization effects of rainfall. The rainfall
depolarization factors are a function of frequency,
rain attenuation, incident wave polarization, and
elevation angle. The values used in the link budgets
were calculated using the procedure described in CCIR

Report 722.

* Predictions of Attenuation by Rain, Robert K. Crane, IEE
Trans. on Communication, Vol. COM-28, No. 9, September 1980,
pp. 1717-1733.
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In the 1link analyses, the cross-polarized
interference signal is assumed to be identical to the
desired signal. The resulting carrier-to-cross-
polarized interference ratio is simply the composite
link cross-polarization isolation value described
above.

4. Intermodulation Interference

The values used for C/IM have been derived from a
combination of laboratory measurements and computer
simulations for those traffic modes in which several
carriers are transmitted through a transponder.

5. Adjacent sSatellite Interference

The model used for the calculation of potential
interference into Galaxy VII from adjacent satellites
assumes a "worst case" constellation of homogeneous
satellites at two-degree spacing. Each satellite of
the constellation is assumed to be co-polarized with
Galaxy VII and to have an EIRP of 47 dBW. The adjacent
satellites are assumed to be carrying FM-TV traffic
uplinked from a 2.4 meter antenna. It is assumed that
the adjacent satellite transponders are operated at
saturation. For narrow-band digital SCPC carriers, the
power spectral density of the TV interferor is assumed
to be 72 db/HZ below an unmodulated carrier (with the
narrow-band carriers located at least 3.5 MHz away from

the interfering TV carrier).
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A single-entry carrier-to-interference ratio (both
on the uplink and on the downlink) is calculated for
one of the closest adjacent satellites. All earth
station antennas are assumed to comply with the current
FCC sidelobe envelope requirement of "29 - 25 log (&))"
for off-axis performance. The single-entry carrier-to-
interference ratio value is decreased by 4 dB to
account for the interference contributions of all other
adjacent satellites.

These above assumptions, when compounded, result
in a conservative estimate of adjacent satellite

interference.
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Table A.l.a

C-hand FM-audio (wideband)

Signal Characteristics

Modulation FM-audio
Audio bandwidth 15 KkHz
Noise bandwidth 150 kHz

Transponder Characteristics

Frequency C-band
Bandwidth 36 MHz

Single carrier saturated EIRP 37.0 dBW

G/T -1.0 dB/K
Input Backoff (Output Backoff) 10 dB (5.03 dB)

Transmit Earth Station

Antenna Diameter 6.0m

Receive Earth Station

Antenna Diameter 3.5m

LNA Noise Temperature 100K

Performance Objectives

C/N ' 13 dB



Table A.2.a

C-band FM-TV, cable quality

Signal Characteristics

Modulation FM=-TV
Signals per transponder 1

Video bandwidth . 4.2 MHz
Peak FM deviation 10.75 MHz
Pre emphasis and weighting 12.80 dB

Transponder Characteristics

Frequency ' C-band
Bandwidth 36 MHz

Single carrier saturated EIRP 37.0 dBW

G/T -1.0 dB/K
Input Backoff (Output Backoff) 0.0 dB (0.0 dB)

Transmit Earth Station

Antenna Diameter G6.0m

Receive Earth Station

Antenna Diameter 3.5m
LNA Noise Temperature 250K
Threshold C/N 8.5 dB
Pre detection bandwidth 30 MHz

Performance Objectives

End-to-end availability 99.5%

S/N (minimum under faded conditions) 47 dB



Table A.l.b Link Budget for C-band FM-audio
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Table A.23.a

Ku~-pand FM-TVY, Single Carrier per Transponder

Signal Characteristics

Modulation FM~-TV
Signals per transponder 1

Video bandwidth 4.2 MHz
Peak FM deviation 9.75 MHz
Pre emphasis and weighting 12.8 dB

Transponder Characteristics

Frequency Ku-band
Bandwidth 27 MHz

Single carrier saturated EIRP 46.5 dBW

G/T 1.0 dB/K

Input Backoff (Output Backoff) 0.0 dB (0.0 dB)

Transmit Larth Station

Antenna Diameter 6.1m

Receive Earth Station

Antenna Diameter 1.2m
LNA Noise.Temperature 250K
Threshold C/N 8.0 dB
Pre detection bandwidth 24 MHz

Performance Objectives

End-to-end availability 99.5%

S/N (minimum under faded conditions) 44.5 dB
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Table A.4.a

Ku-pband FM-TV, Two Carrier per Transponder

Signal Characteristics

Modulation FM-TV
Signals per transponder 2

Video bandwidth 4.2 MHz
Peal: M deviation 9.3 MHz
Pre emphasis and weighting 12.8 dB

Transponder Characteristics

Frequency Ku-band
Bandwidth 54 MHz

Single carrier saturated EIRP 46.5 dBW

G/T 1.0 dB/K

Input Backoff (Output Backoff) 5.8 dB (1.5 dB)

Transmit Earth Station

Antenna Diameter 6.1lm

Receive Earth Station

Antenna Diameter 2.4m
LNA Noise -Temperature 250K
Threshold C/N 8.0 dB
Pre detection bandwidth 24 MHz

Performance Objectives

End-to-end availability 99.5%

S/N (minimum under faded conditions) 44.2 dB



Table A.4.b Link Budget feor Ku-band FM-TV, Two Carrier per Transponc
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Table A.5.a

Ku-band Digital SCPC (512 kbps outroute)

Signal Characteristics

Signal description digital scCPC
(outroute)

Information rate 512 kbps

Coding rate 1/2

Modulation BPSK

Carrier spacing 1600 kHz

Transponder Characteristics

Frequency Ku-band
Bandwidth 27 MHz
Single carrier saturated EIRP 46.5 dBW
G/T 1.0 dB/K

Input Backoff (Output Backoff) 9.7 dB (4.0 dB)

Transmit Earth Station

Antenna Diameter 6.1m

Uplink Power Control ves

Receive Earth Station

Antenna Diameter 1.8m

LNA Noise Temperature 250K
Minimum Required Cy/No 6.5 dB

Performance Objectives

End~-to-end availability : 99.7%

Bit Error Rate 1 x 10”7



LINK PERFORMANCE

Table A.5.b Link Budget for Ku-band Digital SCpC (512 kbps cutroute)
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Table A.G.a

Ku-band Digital SCPC

(128 kbps inroute)

Signal Characteristics

Signal description
Information rate
Coding rate
Modulation

Carrier spacing

Transponder Characteristics

Frequency

Bandwidth

Single carrier saturated EIRP
G/T

Input Backoff (Output Backoff)

Transmit Earth Station

Antenna Diameter

Receive Earth Station

Antenna Diameter
LNA Noise. Temperature

Minimum Required Ej/No

Performance Objectives

End-to-end availability

Bit error rate

digital scpcC
128 kbps

1/2

BPSK

400 kHz

Ku~band
27 MHz
46.5 dBW
1.0 dB/K

9.7 dB (4.0 dB)

1.8m

250K

6.5 dB

99.5%

1 x 10”7



Table A.6.b Link Budget for Ku-band Digital SCPC (128 kbps inroute)
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Table A.7.a

- Ku~band Digital SCPC (56 Kbps Gemini)

Signal Characteristics

Signal description digital SCPC
(Gemini)

Information rate 56 kbps

Coding rate 1/2

Modulation QPSK

Carrier spacing 100 kHz

Transponder Characteristics

Frequency Ku-band
Bandwidth 27 MHz

Single carrier saturated EIRP 46.5 dBW

G/T 1.0 dB/K

Input Backoff (Output Backoff) 9.7 dB (4.0 dB)

Transmit Earth Station

Antenna Diameter 2.4m

Receive Earth Station

Antenna Diameter 2.4m
LNA Noise Temperature 250K
Minimum Required Ep/No 6.5 dB

Performance Objectives

Availability (each direction) 99.5%

Bit error rate 1 x 1077
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Table A.8.a

Ku-band FM-audio

Signal Characteristics

Modulation
Audio bandwidth

Noise bandwidth

Transponder Characteristics

Frequency

Bandwidth

Single carrier saturated EIRP
G/T

Input Backoff (Output Backoff)

Transmit Earth Station

Antenna Diameter

Receive Earth Station

Antenna Diameter

LNA Noise Temperature

Performance Objectives

C/N

FM-audio
7.5 KHz

40 KHz

Ku-band
27 MHz
46.5 dBW
1.0 dB/K

9.7 dB (4.0 dB)

250K

13 dB



Table A.8.b Link Budget for Ku-band FM-audio
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[NPUT PARAMETEGRS 12:00:00 06-DEC-83

CPAND P
T RF CODE BOT  TCP  AVR. PREMP A TRANSPONDER  POL BARTH STATION --SATBLLITB--- -BARTH STATION
Y BAND-  NO. RATE/ MOD., MOD. TALEBR NOISE A4  DATA  CHAN. FREQUENCY TRANSMITTER  RBCEIVER IHTR  RBCEIVER

4B COM- P WIDTH OF  MOD. FREQ. FERQ. LEVEL WEIGH § RATE SPACE UP DN U D POWR DIAM GAIN GAIN TEMP BIRP DIAM GAIN TRMP
IER PANY B (MHZ) CHAN [NDBX {MHZ! (MHZ) (DBMO) (DB) B (MBPS) (MHZ) {GHZ! (GHZ) P N (DBW) (M) (DB} {DB) (K} (DBW} (M} (DB} (Ki
1 GALS © 27,000 1 2,333 025 4200 .0 12.8 0 000 00O 14,250 11.950 ¢ 1 18.5 6.1 57.0 29.9 650, 46.5 1.2 41.3 285
2 OGALS T 27.000 2 2.214 025 4,200 .0 12,80 .00GZ7.000 14.250 11.850 0 1 16,0 6.1 57.0 28.9 650, 42.0 2.4 47.3 285
3 GALS 2 L2280 18 L5000 000 000 .0 02 512 L.o00#I4.250 11,950 01 -8.2 6.1 87.0 20.0 650, 26,1 1.8 44.3 285
§GaR3 2 L30T 6T L5000 L0000 000 .0 02 128 L400%14.250 11.9%0 0 1 -5.T 1.8 46.4 20,0 650, 17.0 6.1 5.4 283
5 GALS 2 (067 270 00 000 000 L0 04 058 (IO0XI14.250 11.950 01 -8.5 2.4 43.9 30.0 650, 14.7 2.4 47.3 I35
§OGALS 4 040 270 40333 000 008 025,00 L00G 000 14,250 11.950 0 1 -5.4 2.4 48.9 30.0 650, IT.8 6.0 §5.D u#d
TORLA L 20000 12,214 L00b 4200 0 2.8 % 000 000 14.250 11,950 0 1 25.4 6.1 56.6 29.0 800, 46.5 1.2 411300
§OTELA L 27,000 1 2.214 .u01 4,200 .0 12,80 .B00 .000 14,250 11.950 0 1 25.4 6.1 6.6 9.0 800, 44.0 1.8 44.8 300
§TELA © ds.000 1 3286 001 4200 0 12,80 (000 000 14,250 11950 0 1 23.4 7.7 8.4 9.0 80U, 449 5.5 M45 230
19 TEL4 2 20,000 1 L8T5 000 000 .0 .04 45,000 000 14.250 11,350 0 1 23.2 5.5 85.T 29.0 8Ge. 43.8 5.5 84.5 2980
PUTEL4 20 L.060 27 TG 000 000 .0 04 D544 10200140250 11,950 0 1 4 B.5 BB.T 9.0 800, 254 5.6 §4.5 I9¢
12 TELA 1 OATL000 12,214 .00 4,200 0 12,80 (000 000 14.250 11950 0 1 2.4 5.1 56.6 3.u BUG. 46,5 L7 4L.1 300
L3OTRLE L 27,000 1 20314001 40200 0 12,80 LU0 000 4750 11,950 0 1 25.4 6.1 56.5 29,0 duu. 4400 1.8 44.8 dud
14 TBL4 T 36,000 1 3,286 001 4,200 .0 12,80 000 000 14.250 11.950 01 23.4 7.7 58.6 3.0 800. 44.0 5.5 545 290
15OTRLA 230,000 L .87F 000 BUO LD 04 45,000 000 T4.250 11.950 01 23.2 5.5 §5.T 29.0 8u0. 43.8 5.5 5405 190
16 TBL4 2 L.060 27 .50 000 000 .0 .04 1.544 1.029¢14.250 11950 01 .4 5.5 55.7 29.0 800, 25.4 5.5 B4.5 1%y
17 78L4 2 L6256 45 500 L0eo Luu0 L0 02 L2500 J5O0R14.250 11.9%0 0 1 -T.1 6.1 36.6 28,0 800. 27.0 1.3 44.¢ 300
18 TRLA 2 L3120 80 .BOO L00v L0000 .0 .02 L12B L250#14.250 IL.3B0 01 .3 1.8 46.4 29,0 800, 21.0 6.1 55.4 239
19 CONT 2 lovGog & 780 000 000 0 .0 4 16.000 5.000 14.280 11,950 0 1 12,0 7.0 58,0 31,5 900. 37.0 7.0 §7.0 251
30 CONT 2 6,000 1 1000 000 000 .0 .04 60,000 .000 14.250 11.950 0 L 27.0 7.0 8.0 §L.5 900. 46.0 7.0 §7.0 231
21 CONT 2 54,000 1 L0000 000 000 .0 .04 90,000 .000 t4.250 11.950 0 1 22.5% 8.0 §3.5 31.5 900, 46.0 8.0 §8.0 251
22 CONT 3 1.256 30 .750 .00 000 .0 .04 2,089 1.500t14.250 11.950 0 1 2.% §.% 56.5 31.5 900. 27.0 5.5 55.0 251
23 CONT 3 135 250 500 000 000 .0 .02 112 . 162114.250 11950 0 1 -2.4 1.8 464 315 900, 18.0 1.8 44.8 316
24 CONT 1 27,000 1 2.214 025 4,200 .0 12,80 .000 .000 14.250 11.950 0 1 23,5 5.5 56.5 31.5 300, 46.0 1.8 44.8 316
25 CONT L 27,000 1 2,214 025 4,200 .0 12,80  .000 .000 14,280 11.950 0 [ 23.5 5.5 66.5 31.5 900, 46.0 5.5 §5.0 251
26 SPC3 6 36.000 1872 407 012 7.868 -15.0-10.3 0 .00036.000 14,250 11.950 0 1 25.9 10.0 61.3 27.3 1000. 37.9 10.0 §8.3 214
27T §PCI 0 36,000 1872 407 012 7,868 -16.0-10.3 0 .00038.000 14,268 11.968 0 1 25.9 10.0 61.3 27.3 1000. 37.9 14.0 §9.3 214
28 SPCI O 36,000 1872 .727 .G12 7.868 -17.0-10.3 0 .00036.000 14.268 11.968 0 1 16.7 10.0 61.3 27.3 1000. 38.2 10.0 53.3 7]
29 §PC3 6 35,000 1872 727 012 T.868 -17.0-10.3 0 .00036.000 14.250 11.950 0 1 16.7 0.0 1.3 27.3 1000, 38.2 10.0 59.3 214
30 8PCI & 17,500 432 1,224 012 1.796 -20.0 .0 0 .00OL8.000 14,250 11.950 0 1 14,0 7.0 58.2 7.3 1000. 2.4 7.0 36.0 251
31 §PCH 0 20,700 432 1.890 012 L.796 -28.0 .00 L00018.000 14.250 11,950 0 I 14.0 7.0 58.2 27.3 1000. 32.4 7.0 34.0 251
32 8PCH 2 T2.000 1 .000 000 000 -12.7 .0 4 125,000 000 14,250 11.950 0 1 29.0 7.0 58.2 27.3 100C. 4Z.4 7.0 56.0 251
33 §PCI L 72,000 1 L0600 060 L000 -12.7 .0 4 125,000 .000 14.250 11.950 0 1 25.9 0.0 61.3 7.3 1000. 42.4 10.9 99,3 214
440§RCI 2 T.600 8 .000 000 L0000 .02 6,312 9,000 14.250 11,950 0 1 17.8 4.8 84,3 27.3 1000. 30.0 4.5 53.0 16
35 §PCI 2 1501500 4 500 000 L0000 0 002 6.31218.000 14.250 11.950 0 1 17.8 4.5 54,3 27.3 1000, 33.0 4.9 53.0 316
46 §PCI L L.030 46 L7800 000 .000 -9.3 .0 4 1.544 1.500%14.250 11.950 0 1 -3.1 9.2 60.5 27.3 1000. 23.4 9.2 59.0 250

Table B.2.1 Ku-band Satellite (lst Group) Input Parameters
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Table B.2.2 Ku-band Satellite
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Table B.2.3 Ku-band Satellite
Results (2° Spacing)

(1st Group)

06-DEC-89

Interference Analysis



[NPUT PARANETERS 13:30:00 06-DBC-89

CPAND P
T BF UODE BOT TOP  AVE. PREMP H TRANSPONDER POL BARTH STATION --SATRLLITE--- -BARTH STATION
Y BAND-  NO. RATE/ MOD. HMOD. TALEER NOISR A DATA  CHAN. FRBQUEHCY TRANSMITTER  RECEIVER IHTR  RECRIVER

CAR CO¥- P WIDTH OF X0D. FREQ. FREQ. LBVEL WRIGH § RATE SPACR UP DN U D POWR DIAM GAIN GAIN TEMP BIRP DIAK GAIN TEMP
IER PANY B (MHZ) CHAN INDEX (MHZ) (MHZ) (DBMO) (DB) B (MBPS) (MHZ) (GHZ) (GHZ) P N (DBW) (M} (DB} (DB} (E) (DBW) (M) (DB) (K)

1 GALS 1 27,000 1 2,333 026 4,200 .0 12,80  .000 00O 14,250 11,950 0t 18.5 6.1 57.0 29.9 650, 46.5 1.2 41.3 285
3 GALS 1 27.000 2 2.214 025 4,200 .0 12.8 0 .00027.000 14.250 11.950 0 1 16.0 6.1 57.0 29.9 650. 42.0 2.4 47.3 285
3 GALS 2 1,228 1§ 500 .0C0 L0000 02 512 L.600%14.250 11.950 0 1 -6.2 6.1 57.0 30.0 650, 26.1 1.8 44.8 285
§ GALS 2 .307 67 500 .000 .000 .0 .02 L1288 .400%14.250 11.950 0 1 -5.7 1.8 46.4 30.0 650, 17.0 6.1 55.4 285
5 GALS 2 067 270 500 000 000 .0 .04 056 L L0OSI4.250 11,950 0 1 -8.5 2.4 48.9 30.0 650, 14,7 2.4 47.3 285
§ GALS & 040 270 4,333 .000 .008 .0 25,00  .000 .00C {4.250 11.950 01 -5.4 2.4 48.9 30.0 650, 17.8 6.0 55.3 285

TGSTR 1 36,000 1 3.286 025 4.200 56.0 12,8 0 000 000 14.250 11,950 0 1 20.0 &47.0688.0 29.0 3540. 47.0 7.5 57.4 145
§ GSTR 1 36,000 1 3.286 .025 4.200 56.0 12.8 0  .000 000 14.250 11.950 0 1 23.0 55.0556.0329.0 3540, 47.0 5.5 §4.7 145

9 G8TR 1 22,000 1 L.g19 L0258 4,200 .0 12,80 000 000 14.250 11.950 0 1 24.0 35.0 55.0229.0 3540, 47.0 1.2 41.3 250
10 GSTR 2 54.000 1 .000 .000 .000 -14.0 .0 4 90,000 .000 14.250 11.950 0 1 24.0 35.0 55.0229.0 3540, 47.0 5.0 §3.7 145
11 GSTR 2 36,000 1 000 000 .000 -13.9 .0 4 60,000 000 14,250 11.950 0 1 22.0 §7.0859.0 29.0 3540, 47.0 7.5 57.4 145
12 GSTR 2 38,000 1 .000 .000 .000 -13.8 .0 4 60.000 .000 14.250 11.950 0 1 23.0 25.0556.0328.0 3540, 47.0 5.5 54.7 145
13 GSTR 3 039 562 876 000 000 -12.7 .04 086 .096%14.250 11.950 0 I -7.0 57.0559.0 29.0 3540, [4.5 7.5 57.4 145
14 GSTR 3 .03 582 875 000 .000 -12.7 .0 4 .056 ,096814.250 11.950 0 1 -4.0 85.0556.0320.0 3540, 14.5 5.5 54.7 145
15 GSTR 1 36,000 1 3.286 .02§ 4.200 56.0 12.8 0  .000 .000 14.250 11.950 0 1 20.0 §7.0559.0 28.0 1800, 42.0 7.5 57.4 145
16 GSTR 1 36,000 1 3.286 .025 4.200 56.0 12.8 0  .000 .000 14.250 11.950 0 1 23.0 25.0556.0328.0 1800, 42.0 5.5 54.7 145
17 GSTR 2 54.000 1 .87% 000 .C00 .0 .04 90,000 000 14,250 11.950 0 1 24.0 35.0 55.0228.0 1800. 43.0 5.0 §3.7 145
18 GSTR & 36,000 1 400 .00 .000 -13.9 .0 4 60.000 .000 14.250 11.950 0 1 20.0 57.0559.0 28.0 1800. 42.0 7.5 57.4 145
19 GSTR 2 36.000 1 900 000 000 -13.9 .0 4 60,000 000 [4.250 11.950 0 1 23.0 25.0556.0328.0 1800, 42.0 5.5 54.7 145
20 GSTR 3 039 582 .87 .000  .000 -12.7 .04 056 .096¢14.250 11.950 0 1 -7.0 §7.0559.0 28.0 1800, 9.5 7.5 57.4 145
1 GSTR 3 039 562 8T8 000 000 -12.7 .04 056 .096%¥14.250 11.950 0 1 -4.0 85.0556.0328.0 1800, 9.5 5.5 54.7 145
22 GSTB 3 112 188 500 000 000 .0 .02 056 .15TH14,250 11.950 0 1-11.0411.0 61.0829.0 80C. 16.0 1.8 45.3 265
23 GSTR 3 112 400 500 900 L0000 002 (056 15T#14.250 11,950 01 -5.0 §1.0 46.0529.0 800, 6.5 11.0 60.5 285
24 GSTR 3 424 178 .BBD GO0 000 .0 .02 P12 . 314%14.250 11.850 01 -3.0 12.0448.0 29.0 800, 16.8 2.4 47.6 265
15 ASC 2 54,000 L 000 000 .000 -14.0 .0 4 90,000 000 14.250 11.950 0 1 24,0 7.0 §8.0 27.0 5900. §0.0 7.0 57.0 251
26 A4SC 2 36.000 L .000 0G0 .000 -14.0 .0 4 60.000 .000 14.250 11,950 0 1 24,0 7.0 §8.0 27.0 5900, 42.0 7.0 87.0 251
AT 48C T 10,000 & 750 000  L000 -12.0 .0 4 12,00012.000 14,250 11.950 0 1 12,0 7.0 58.0 27.0 5900, 33.0 7.0 57.0 251
28 ASC 2 15,000 4 500 .0%0 .000 -5.0 .02 6.,00018.000 14,250 11.950 0 1 13.0 77.0 §7.0527.0 #3332 33.0 7.0 56.0 316
49 A8C 7 3,900 14 500 000 000 -5.0 .02 1,544 4,500 14,250 11,950 01 7.0 77.0 57.0527.0 sxrxz 27,0 7.0 56.0 316
30 A8C 3 (140 126 .500 000 .000 5.0 .02 086 .BTIX14.250 11,950 0 1 -1.0 85.0 55.0 27.0 srrxx 15,0 5.0 §3.5 316

Table B.3.1 Ku-band Satellite (2nd Group) Input Parameters
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APPENDIX F

ADJACENT SATELLITE INTERFERENCE ANALYSIS

This section presents the results of an analysis performed
to determine the levels of interference generated between Galaxy
VII and other potentially adjacent satellites. The analyses used
the computer program commonly Kknown as the "George Sharp Adjacent
Satellite Interference Program" (4/85 version).

The George Sharp program calculates, on a service by service
basis, the interference power generated into each listed
satellite service by other satellite services. The program then
compares the resulting adjacent satellite interference level to
an established interference objective for the particular desired
service. The interference objectives used in the analysis
presented herein are based on the recommendations of the FCC
Advisory Committee on Reduced Spacing.

Separate C-band and Ku-band interference analysis were
performed. Because of the large number of Ku-band services
investigated, the Ku-band analysis is divided into two sections.
Both the C-band and Ku-band analysis incorporate a worst-case
assumption that the adjacent satellites are separated by two
degrees. Spacings greater than two degrees will result in
significant reauctions in adjacent satellite interference. Other
worst-case assumptions in the analyses are that all Ku-band
services are cofrequency and éopolarized to each other. These
assumptions were made due to the nonuniformity of Ku-band
satellite channel plans. In many cases, there will exist

frequency offsets and/or polarization isolation between adjacent
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Ku-band satellite services which will substantially reduce
interference. In the case of C-band services, the uniform nature
of C-band channel plans allows actual polarization orientations
to be used in the interference analyses. C-band services are
also assumed to be cofrequency with each other.

Each C-band and Ku-band interference analysis consists of
three sections. The first section contains the input parameters
for the interference analysis program. This section specifies
the technical characteristics of the services supported by the
potentially interfering satellites. The satellites included in
the analyses are listed in Table B-1l. The second section
presents a computed thermal noise summary for each of the
satellite links specified in the first section. The second
section also specifies the carrier-to-intersatellite interference
objective for each service type. The third section consists of a
matrix which identifies the amounts by which the interference
objectives of a particular service are exceeded when the service
receives interference from another adjacent service.

The results of the analyses indicate that a significant
interference potential (i.e. greater than 2dB) exists where
television or wide-band data signals interact with narrowband
SCPC (single-channel-per-carrier) signals. Such interference is
not the result of the Galaxy VII satellite design or of the
services it will carry, but is rather an inherent characteristic
of the two-degree spacing environment. Such interference can be
readily contained through coordination arrangements made between

adjacent satellite operators. Such arrangements can include
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coordinated assignment of carrier frequencies, segmentation of
the operating frequency bands for specific service types, and
proper selection of the satellite input attenuation levels.

In summary, the potential operation of Galaxy VII will not
create any exceptional or unusual interference problems with
neighboring satellites. Hughes remains prepared to engage in
coordination discussions with the operators of any neighboring
satellites in order to develop a mutually satisfactory operating

environment.
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SATELLITES USED

TABLE B -1

IN INTERFERENCE ANALYSIS

FREQUENCY BAND SATELLITE DESIGNATION

C-BAND TELSTAR TEL4
SATCOM SCOM
SPACENET SC3
CONTELSAT CONT
ASC ASC

KU-BAND TELSTAR TEL4
CONTELSAT CONT
SPACENET SPC3
GSTAR GSTR
ASC ASC
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C-band Satellite Input Parameters
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C-band Satellite Thermal Noise Summary
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CONSOLIDATED

FINANCIAL STATEMENTS

GM Hugnhes Electromies Corporanon and Subsidianes

STATEMENT OF
FINANCIAL
RESPONSIBILITY

The foilowing consohidated
nanciai statements of GM
Hugnes Electrorcs Corpora-
T.Zn ana sursidianes were
Sleparea v management
‘~IUCH 1S [estonsibie for thewr
:nTegniv anc oplecuwvity. Th
slatements nave been prepared
1 CChliormuiv with generaly
3Ccenteq accounung pnnapies
3nd. as sucn. inciude amounts
Zaseq on jucoments of manage-
ment. Financ:al information
eisewnere inn this Annuai
Report is consistent with that
I the nnancial statements.
“lanagement is further

responsible for mamtamung a
system of ntemai accountng
controls, designed to provide
reasonable assurance that the
books ana recoras retlect the
‘lansacucns ot the comparues
zna that its estaplshed pob-
Zl8s and procequres are care-
:ullv followedq. Perhaps the
Tiostimportant teature in the
system of control 1s that 1t
‘5 conunually reviewed for
its effecuveness and 1s aug-
mented by wnrien poiicies anad
gudelines. the careful selec-
tion ana traxung of qualified
rersonnei. and a suong pro-
gram of mntemal audit.
Jeloitte Haskins & Sells,
:ndevenaent certified public
iccountants, are engagea to

audit the financal statements
of GM Hughes Electrorics Cor-
porauon and 1its subsidianes
and express opians thereon.
Their audit 1s conducted in
accordance with generally
accepted auditing standards
which comprenend a review of
internal accounung controls
and a test of transacuons. The
Independent Auditors Report
appears beiow.

The Board of Directors.
througn 1ts Audit Comrruttee.
1s responsible for (1) assuning
that management fulfills 1t3
responsipiities in the prepa-
rauon of the financial state-
ments. and (2) engaging the
:ndependent public accoun-
tants. The Commuittee reviews
the scope of the audits and
the accounung principies
being appiled in financial
reporting. The indepenaent
public accountants. represen-

2\

tauves of management. ar
e mtemal auditors meet re
ularly (separately and jointi
with the Comrmurtee to revie
the acuvities of each and
ensure that each 1s proper
discharging 1ts respansiilitie
7o ensure compiete indepe:
dence. Deloirte Hasians & Se
have full and free access
meet with the Commutte:
without management repr
sentanves present. 1o aiscu:
“ne resuits ot their auait. -
adequacy of nternai accoun
\ng controls. and the quai
of the financiai reporung.

Sremaent ¢

ftwce &) Ulotonsts

- /
.lgasurer

\

.NDEPENDENT
AUDITORS'
REPORT

Deloitte
Haskins + Sells

The Steckneider and Board of Directors of GM Hughes Electronucs Corporanon:

‘Ne have audited the Consoudated Balance Sheet of G
1988 anc 1987 and the related Statements of Consoudat
Consoudatea Cash Flows for eacn of the three vears in
e responsioility of the Corporations management.

Sasea on our audits.

“Ve concucted our audits In accoraance with generaily accepted auditing standards. Th
and perornm tne audit to obtaln reasonanie assurance about whether the financal statem
AL auQ:it InCiudes examuning, on a test basis. evidence su
AR auait aiso Inciudes assessing th

ZCCOUNUNT IO certain rnanu.tacturmc_: cverneaa costs.

A@Z«%M*;é{%,

114 Avenue ot the Amenca:
New York. New York 1003¢

“ebruarv 13, 188¢

M Hughes Electronics Corporation and subsidianes as of December 3
ed Income and Available Separate Consoidated Net Income and

the penod ended December 31. 1988. These nnancial statements are
Our responsibility is to express an opimion on tnese Anancai statements

ose standards require that we plan
ents are free of matenal musstatemer, _
pporung the amounts and disclosures in the financial statements.
€ accounung principies used and sigruficant esurmates made by management. as welil as
2vaiuaung tne overall financiai statement presentation. We belsve that our audits
.0 OUr OTIrucn. these Ananciai statements present rfawriy, in all matenal respects. th
Corceraucn ana subsidianes at Decemper 31, 10
the tnree vears in the penod enaed Decemper 31
S aiscussea i Note 1 to the Financiai State

provide a reasonabie basis for our opiruon.
e financal position of GM Hughes Electronuc
88 ana 1987 ana the results of their operations and their casn flows for eacn
- 1988 in conformuty with generaily accepted accounung pancioies.

ments. erfectve January 1. 1988 the Corporanon cnanged Its method of
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STATEMENT OF CONSQOLIDATED INCOME
AND AVAILABLE SEPARATE CONSOLIDATED

1988 1987 19886

Revenues
Net sales:

Cutsiae customers $ 75182 572732 5 72128

Generat Motors ana affiliates (Note 2) 3.482.8 3,1344 3.158.7
Cther income—-net 2428 73.4 58.5
Total Revenues 11.243.6 10.481.0 10.440.0
Costs ana Expenses
Cost of saies ana other operaung charges. .

2Xclusive of 1tems Lsted below 8.446.1 8.035.5 8.154.8
Selling. generai ana adrunsirauve expenses 1.094.4 882.9 851.5
Jepreclaucn and amortizauon of property 496.8 460.0 423.4
Amortzauen of intangibie assets (Note 1) 185.2 148.8 148.8
[nterest expense 67.2 54.6 50.3
Total Costs and Expenses 10.259.7 3,581.8 3.628.8
Income before income Taxes 383.9 899.2 811.2
Jruteq States. oreign and other Income

~axes (Note 51 | 349.3 378.1 366.1
nCome Delore Cumuwanve erfect of

:CCouUnuUng cnange 334.6 521.1 445.1
CJMMuIative erect of accoununa change (Note 1) 18.7 - =
Net Income 853.3 8211 445.1
Available Separate Consolidated Net

Income (Note 9):
Adiusuments to exciude the effect of purchase

3CCOUNUNG 148.8 148.8 148.8
Earmings Exciuding Purchase Accounting

Adjustments $ 8021 S 6699 3 5938
Available Separate Consolidated Net Income 3 2569 3 2182 S 1900
Average numper ot snares of General Motors

Class H Cocmmon Stock outstanaing (in mulions) 127.9 130.8 127.8
Earnings Attributable to Generai Motors Class H

Common Stock on a Per Share Basis (Note 10):
Sefore cumuiauve effect of accounung cnange 51.96 3$1.67 $1.48
Cumuiative effect of accounung chanae 0.05 - -
Met earnings attnioutapie to GM

Class H Cemmeon Stock 32.01 31.67 $1.48

“eference snouid De Maqs to NOtes on pages 36 througn 42.

NET
INCOME

" For the Years Ended
Cecemper 31. 1988. 1987 and 1986

‘Dollars in Millions Except
Per Share Amounts;

i
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34 ——*—-—————-—_~____
CONSOLIDATED BALANCE SHEET

Decemper 31. 1988 and 1987

(Dollars in Millions Except
Per Share Amount)

ASSETS 1988 1987
Current Assets
Cash and cash equivalents (Note 1) $ 7088 $ 7313
Accounts and notes recewvable:

Trade receivabies (less allowances) 595.0 628.1

General Motors and affiliates (Note 2) 308.6 280.1
Contracts 1n process. less advances and progress payrnents of

$2.174.4 and 31.981.2 2.035.4 1,756.0
{nventones (less alowances) (Note 1) 783.9 - 664.0
Prepald exvenses 97.7 66.8
Total Current Assets 4.526.4 4,126.3
Property—~Net (Note 3) 2.805.0 2,750.6
Intangible Assets (Note 1) 4.080.6 3.847.0
Investments and Other Assets—principally at cost

(less allowances) 395.8 302.7
Total Assets $11.807.8 $11.126.6
LIABILITIES AND STOCKHOLDER'S EQUITY
Current Liabilities
Accounts payabie:

QOutside S 4481 $ 4292

Generai Motors ana afhliates (Note 2) 57.4 494
Advances on contracts 329.3 630.3
Notes payable (Note 4) 733.9 588.9
United States. toreign and other imncome taxes. inciuding

deferred amounts of $430.5 and $6379 (Note 5) 345.0 789.6
Accrued habihues (Note 8) 1.110.6 939.9
Total Current Liabilities 3.424.3 3.427.3
Long-Term Debt and Capitalized Leases (Note 4) 285.1 168.4
Other Liabilities and Deferred Credits 348.4 459.5
Stockholder's Equity (Note 11):
Capital stock (outstanading. 1.000 shares, $0.10 par value) and

additionai paid-in capital 6.365.9 6,365.9
Net income retained for use in the business 1.180.5 702.2
Subtotal 7.546.4 7,068.1
Accumulated foreign currency transiation adjustments 36 3.3
Total Stockhoider’'s Equity 7550.0 7.071.4
Total Liabilities and Stockhoilder's Equity $11.807.8 $11.126.6

~ Reference snouid be maae to nowes on pages J6 througn 42
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STATEMENT OF
CONSOLIDATED CASH FLOWS

1988 1987 1986
- For the Years Ended
Cash Flows from Operating Activities Decerticer 31, 1988. 1987 and 1986
Income before cumuiative effect of Doliars 1n Millions
accounung cnange $ 8346 $ 8211 § 4451 ( " )
Adjustments to reconcue income before curnulauve
effect of accounung change to net cash provided A
by operating acavines: .
Deprecianion and amoruzauoen of property 496.8 460.0 4234
Amoruzauon of ntangiole assets 158.2 148.8 148.8
iet pension income { 793y (" 371 57.5)
Deferred income taxes ana ctner—net 100.7 101.8 4.6
Change in operaung assets ana habiities:
Accounts recewvabie 60.5 { 112.8) 3
Contracts in process ( 48.1) ( 1103) ( 138.8)
[nventones exciuding effect of accounung
change { 89.4) ¢ 22.2) | 17.2)
Prepaid expenses ( 129.1) ¢ 61.1) 158
Accounts payable ( 50:5) 8.5 65.9
Income taxes excluding ertect of
accounung change ( 484) 101.3 48.2
Accrued and other habilities ( 296.5) ¢ 102) ( 1677
Other overanna accounts 44.2 72.7 { 43.5)
Net-Cash Provided by Operating Activities 750.7 1.060.7 779.4
Cash Flows from Investing Activities
Acgquisition of companies, net of cash acqured ( 3737y ( 110.0) -
Expenaitures 1or property ana special tools ( 533.0) «( 4694) : 7006
Proceeds from Qisposals ot property 26.7 25.8 39.2
Notes recewvabie 15.9 f 31.6) -
Net Cash Used in Invesung Activities ‘( 8641) - 5851y - A51.4)
Cash Flows from Financing Activities
Net increase 111 notes payabie 145.0 3136 67.1
Increase 1n long-term debt 1404 67.8 121.2
Decrease 1n long-term debt ( 228) ( 280.9) ¢ 29.9)
Cash dividends vaid to General Motors {( _178.0) ( 1440) ( 120.0%
Net Cash Provided by (Used in) Finanecing
Activities 87.9 { 43.5) 38.4
Net increase (decrease) in casn ana casn equivaients . ( 25.5) 432.1 156.4
Cash and cash equivalents at peqmimng of the vear 731.3 2998.2 142.8

Cash ana casn equvaients at end of the vear

171

705.8 S 731.3 $ 2882

Reference snowd be maae to notes on pages 36 through 42.

»



36

NOTE 1: SUMMARY OF SIGNIFICANT ACCOUNTING
| l\ i POLICIES
. Organization and Consolidation

] ~ The consoiidated financial statements
‘ Electronics Corporauon (GMHE) and
domesnc and foreign subsidianes wiuch
o are more than 50% owned. pnnapaily Hughes Aircraft Company
{Hughes) and Delco Electronics Corporanon (Deleo Electrorucs:.
" Investments i associated comparues 1n wruch at least 20% of

the voung secunues i1s owned are accounted for under the

! equity method of accounung. As used herewmn: the
term the Corporation refers to GMHEE and 1zs
‘ b b} subsidianes.

GMHE became a whnolly-owned subsidiary of
General Motots Corporaton (Generai Motors or GM) effective
Decemper 31. 1985, coincident with the acqusinon of Hughes
by GM for $2.7 billion 1n casn and cash equivaients and 100
rmullion shares of GM Class H common stock having an esumatea
total value of $2,561.9 mulion. In additon. GM had guaran-
teed to pay the Howard Hugnes Medical Institute (Insutute)
on Decemper 31. 1989. for eacn share of GM Class H common
stock 1ssued 1n connecuon with the acquisioon and held by
the Insutute on that date. tne amount. if any, by which the
market vaiue per share of GM Class H common stock mught
be below $30: provided that sucn payment wouid not be greater
than $20 per share.

On Februarv 28. 1989. GM ana the Instutute announced that
thev nad reacned agreement 1o terminate GM’s exasung quar-
antee obligauons. Under otner terms of the new agreement:
(i) GM purcnased 35 muilion snares or GM Class H common
stock from the Insutute on Februarv 28, 1989; (ii) the Insutute
recelved put opuons exercisabie uncer Most CICUMstances
at $30 per share on March 1. 1991, 1992. 1993 and 1995 for 20
muilion. 10 rmuthon. 10 mutlion ana 15 milion shares, respectveiy;
(i) GM wail have the opuon to cad the [nsututes shares from
March 1. 1989 unul February 28, 1991, 1992, 1993 and 1995 for
20 muilion. 10 muilion. 10 muilion and 15 muilion shares. respec-
tvely, at a cail pnce of $35 per snare tor all shares except for the
15 mullion snares cailable unt February 28. 1998, for which the
cail pnee 1s $37.50 per snare: ana (iv) GM paid to the Insatute
$675 mullion 1n cash and approsamateiv $300 muilion 1n notes.

The acquisition of Hughes was accounted for as a purchase.
The purchase price 1n excess of the net book vaiue of Hughes.
$4.244.7 muilion. was assigned to patents and related tech-
nology. $500.0 mullion: the future economic benefits to GM of
the Hughes Long-Term Incenave Plan (LTTP), $125.0 mullion:
and other intangible assets. $3.619.7 mullion. These mntangi-
ble assets are pemng amoruzea on a straignt-ine basis: patents
and related technology over 15 vears. the future econormc ben-
efits of the LTIP over five vears and other mntangibie assets
over 40 years. Amortizauon 1s appued directly to the asset
accounts.

For the purpose of determuning earmings per share ana

(conunueaq)



NOTE 1: (continued)

amounts avalable for dividends on the common stocks of
Generat Motors. the amornzanon of these intangible assets is
charged against earmings attbutable to GM $1-2/3 par vaiue
COIMIMOn Stock.

The eamings of GMHE and 1ts subsichanes since the acquis-
uon of Hughes form the base from which any dividends on the
GM Class H common stock are declared. These eamngs inciude
income eammea from saies to GM and 1ts affiliates, but exciude
Lurcnase accounung adjusuments (see Notes 2 and 9).

On Septemper 14, 1987 GM issuea a new ciass of prefer-
2nce sStocK wnichl i1s converuble, on a one-tor-two nxed basis
7N vamving ruture cates peqinmng.in 1990, into GM Class H
OmUmon StOCK. Such trelerence StOCK 1S @ COIMINON STOCK equiv-
alent tor purposes of compuung Earmngs Attnbutable to GM
Class H Common Stock on a Per Share Basis. However, the
ssuance of sucn preterence stock has no dlunve etfect. because
0 the extent that shares of GM Class H common stock deemed
10 be outstanaing wowd increase, SUch increased shares would
also increase tne numerator of the fraction used to determne
Avallable Separate Consoidated Net [ncome.

Revenue Recognition

Outsige saies are attnbutable pnnapally to long-term con-
tracts. Long-term conuract sales are recorded primaniy using
the percentage-of-cornplenion (cost-to-cost) method of account-
:ng. Under tnis methcd. sales are recorded equivaient to costs
:ncurred plus a poruen of the profit expectad 1o be reaiized on
“he contract. ceterminea based on the rauoe of costs incurred
“0 esuimateq t0tal costs at compietion.

Trofits expectea to be reanzed on CORIacts are based on the
Corporanons esumates of total sales value ana cost at compie-
uon. These esumates are reviewed and revised penodically
:hrougnout tne hves of the contracts. and adjusunents to prot-
1ls reswiung {Icm sucn revisions are recorded in the accounung
enoa i wnich the revisions are made. Estimated losses on
contracts are recorded in the penod in wruch they are idenufied.

Cerain of the Corporanons contracts contain cost or perfor-
mance incenuves wruch provide for increases in profits for
surpassing stated objecuves and decreases in profits for fail-
ure to achueve sucn objectives. Amounts associated with
ncenuves are mncluded 1n esumates of totai saleg values when
there 1s sutficient informanon to relate actual performance to
the oplecuves.

Sales unaer United States Government contracts accounted
{or 83.2%. 573% and 60.1% of total saies in 1988, 1987 and
1986, respecuvely.

Cash Flows

In the fourth quarter of 1988, the Corporauon adopted State-
ment of Financial Accounang Standards (SFAS) No. 95, State-
ment of Cash Flows. as requured by the Financal Accounung
Standards Board (FASB). Accoraingty, the Statement of Changes

NOTES TO
CONSOLIDATED
FINANCIAL
STATEMENTS

in Consoiidated Financaai Posinon for the years ended Decem-
ber 31, 1987 ana 1986 has peen restated to contorm with SFAS
No. 95. For purposes of the Statement of Consoudated Casnh
Flows. cash equuvalents are defined as short-term. fughly liqud
investments with onginai matunnes of 90 days or less.

Supplementai disciosure of cash flow informauon required
by SFAS No. 95 is as follows:

(Dollars 1n Millions) 1988 1987 19886
Cash paid dunng the years for:
Interest 3881 3613 3 507
[ncome taxes 3522.8 32383 32154
Acquisinon of companies:
Fair value of assets acquurea 36496 Z161.6 3 -
Cash paia 379.0 110.7 -

Liabiities assumea 32706 S 509 3 -

Accounts Recsivable and Contracts in Process

Trade receivables consist principaily of amounts related to long-
term contracts and programs. Amounts biled under retamnage
PIOVISIONS Of CONntracts are not sigruficant, ana substanuaily
all amounts are collecuble within one year.

Contracts 1n process are stated at costs mncuwrred plus est-
mated profit iless armnounts biiled to customers ana advances
and progress payments received. Engineenng, tociing, man-
ufactunng and appucable overhead costs. inciuding aamurnus-
tragve, researcn and deveiopment and seiling expenses, are
chargea tc COStS ana expenses when thev are mncurred. In
accordance with defense inaustry pracuce. (988 amounts
inciude approxamately $261.8 muihon wnicn are not expectea
0 be reauzed withun one year. Under certamn contracts witn
the Urnuted States Government. pICgIEsSs payments are receivea
based on cosis incurred on tne respecuve contracts. Title to
the mventones relaung to SUCh CONLracts {inciuaed in con-
tracts i process) vests with the United States Govemment.

Inventories
Inventones are stated at the lower of cost or market prnnci-
pally using the first-1n, first-out (FIFO) or average cost methods.

Major Classes of Inventones

(Dollars 1n Millions) 1988 1987
Producuve maternal, work In process
and suppiles 3744.1 3632.9
Finished proauct 298 311
[nventones 37839 3664.0
Property and Depreciation

Property 1s camed at cost. Depreciauon of property 1s provided
based on estimated usetul lives generaiy using accelerated
metunods.

Income Taxes

The tax erfects of timing differences pbetween pretax account-

INg mcome ana taxable mncome. pnnapally reiated to proats

on long-term CONtracts. Provisions Ior l[osses on contracts.
[conunuea)
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NOTE 1: (conciuded)

empioye beneft pians and depreciaton. are deferred. Provisions
are maae for estimated United States and foreign income
taxes. less avalable tax credits and deducuons. which may
be incurrea on remurtance of the subsidianes’ undistributed
€amings less those deemed to be indefimrely remnvested. At
Decemper 31. 1988 and 1987 undistnbuted earnings of for-
eign subsidianes amounted to approxamately $253.4 mullion
and 3592.3 muilion, respecaveliy.

GMHE ana its domesnc subsidianes 1omn with Generai Motors
n bling a consoudated Uruted States Federal Income tax retum.
The poruen or tne consoidated tax Labihtv recoraed by GMHE
and 1s supsiaianes included in the consolidated retumn gen-
erallv 1s equvalent to the Labulity they wouid have incurred
Ol & separate retum basis.

In Decemper 1987 the FASB issued SFAS No. 96. Accounnng
for Incorne Taxes. to be effecave 1n 1989 with earher adopuon
encouragea. Dunng 1988, the FASE delayed impiementaton
of the Statement unti 1990. GMHE has not yet adopted the
Statement. The effect of the adopuon of the Statement will be
favoraple. but :n an amount that the Corporaton 1s unable to
quanufy at this ame.

Research and Development

Expenaitures for research and development are charged to
COSts ana expenses as incurred and amounted to $550.9 mul-
llon1n 1988, $416.0 rmuilion 1n 1987 and $408.1 mullion 1n 1986.

Foreign Currency Transiation
Exchange ana wransiauon gains (losses) included 1n consoli-
datea eamings amounted to $8.7 muilion 1n 1988. ($6.1) rmuilion
in 1887 ana 1$5.7) muilion 1n 1986.

Accounting Change .
Effective januarv 1. 1988, accounung procedures at Delco
Elecucnics were cnanged to inciude m inventory certain man-
ufactunng overnead costs previously charged directly to
expense. The Corocoration believes this change 1s preterable
because 1t provices a better matching of costs witn related
tevenues. The etfect of this change on 1988 earnngs was a
favorable acyustment of $0.05 per share of GM Class H common
StOCk.

NOTE 2: RELATED PARTY TRANSACTIONS

Sales, Purchases and Administrative Expenses
The amounts aue from and to GM ana affiliates resuit from
sales of proqucts to and purchases of matenais and services
from unuts controtled by GM. Purchases from GM and affili-
ates. INCIUCAING computer systems services brovided by Elec-
tronuc Data Svstems Corporaton. amounted to approxamately
3210.2 mubon. $171.4 muilion and $102.5 muliion n 1988, 1987
and 1986. respecuveiy. -

Common acmumsiranve expenses are atlocated to the Cor-
borauon bv GM wruch amounted to $175 muilion, $13.6 mullion
ana $26.5 muboen 1n 1988. 1987 and 1988, respecuveiv.

Incantive Plans

GMHE and Delco Electromces paracipate 1n vanous mcennve
plans of GM and 1its subsidianes. wnich cover certain eiigible
empiocyes. -

Other

GMHE and Delco Electronics parucipate in GM's pension and
other postemployment benent programs (see Note 6).

NOTE 3: PROPERTY-NET
(Dollars 1n Millions)

Land and improvements
Buildings and unamoruzea leasenoid

1988 1987
$ 1918 S 1751

improvements 995.2 208.9
Machinery and equipment 2.423.1 21385
Satellites and related faciines 336.0 297.3
Furnirture, fixtures and office machines 104.3 87.9
Construcuon in progress 186.5 181.3
Total 4236.9 3,789.0
Less accurmuiated depreciauon 14376 1.080.1
Net real estate. piants and equipment 2,799.3 27289
Special toois—less amornzauon 57 21.7

Property—net $2.805.0 32,750.8

NOTE 4: NOTES PAYABLE. LONG-TERM DEBT AND
CAPITALIZED LEASES

At Decemnber 31. 1988 and 1987 notes payable inciude amounts
due to banks unaer short-term ines of credit of $70.0 mullion
and $120.0 muilion. respecuvewv. At Decemper 31, 1988. the Cor-
porauon had unusea short-term unes ot credit of $405.0 muthon.

(Doliars in Millions) 1988 1987
Foreign bank debt $116.7 3 745
Term loan 100.0 -
Revoiving credit loan 200.0 10.0
Other debt. wath interest at 8% to 13%. 853~ 57.1
Totai 472.0 141.6
Less current poruon 2144 1.8
Long-term debt 2578 139.8
Capitalized leases 275 28.6
Total long-term debt and

capntalized leases $286.1 3168.4

The unsecured revoiving creait loan agreement provides for
an aggregate commutment of $300.0 mullion through Decem-
ber. 1989. Interest generailv approxamates the London Inter-
bank Offered Rate (LIBOR) and is 9.4% at December 31, 1988.
The agreermnent aiso requures tnat the Corporanon pay a fee of
.1875% per annum of the totat commument. The foreign bank
debt is denomunated in Japanese yen and bears mterest at
rates ranging from 5.3% to 7.0% at December 31, 1988. witn
matunty dates from 1991 to 1998. The term loan represents
a note payable to an insurance company beanng interest at
9.2% and matunng in 1992.

(conunued)
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NOTE 4: (conciuded)

Annuai matunues of long-term debt and capitalized leases
are $215.0 mulbion 1n 1989, $22.6 muilion i 1990, $6.5 muilion in
1991, $1274 rmibon 1n 1992. $28.0 muilion in 1993 and $100.0
mullion tnerearter. Property, piant. and equpment with a net
book value of 3578 rruilion at December 31, 1988 is pledged as
collateral unaer such debt.

NOTE 5: UNITED STATES, FOREIGN AND OTHER
INCOME TAXES

:Dollars 1n Milhons) 1988 1987 1988
Taxes estumatea to be payaple
surrenuy:
Unitea States Federal $413.9 3262.2 32285
Foreign 73 3 11.1
State ana locai 78.4 318 36.8
Total 4996 3543 2774
Taxes qeferrea—net;
United States Federal (1859 571 34.8
Foreign 56 ( 38( 486)
State and locai - { 29.5) 35
Total £ 150.3) 238 88.7
Total taxes’ 3349.3 3378.1 S$366.1

‘Excluaing efect of accounung change.

Deferrea inccome taxes resuit from umng differences 1n the
’ecogruiicn of revenue and expense for financiai reporung
and fcr :ncome tax purposes. The pnnapal uming aifference
nas resuited {rom pronts on iong-ternm contracts recogruzed
USIng ne percentage-ot-compietion method for financiai
'eDOIng purposes and the compieted-contract metnhod for
\ncome tax purposes. :

The tax effects of uming differences are summanzed as
follows:

‘Dollars in Millions) 1988 1987 1986
Profits on tong-term contracts

accounted for under the

compieted-contract method

for tax purposes (3231.3) (S2464) 5184.5)
Utilizanon ot net operaung oss

carrytorwaras for tax

purposes - - 52.0
Tax creaqit carrviorwards - 470 190.0
Provisions ror losses on

COntracts not currently

reportea for income tax

purposes 43.1 1001 65.7)
Employe penent plans ( 15.9) 33.0 42.6
Excess of tax over pook

depreciauon 708 5.4 295
Other 170y (153 2.2)

Deferrea ncome taxes—net ($150.3) 3 23.8

[

88.7

Under the Tax Reform Act of 1986. the Revenue Act of 1987,
and the Techrucal ana Misceilaneous Revenue Act of 1988, the
Federal tax deferral benefits reiated to the compieted-contract
methed have been substanually reduced.

Income before income taxes included the following
components:

(Dollars 1n Millions) 1988 1987 1986
Domestc mncome $823.2 37628 $694.0
Forelgn income 160.7 136.4 117.2

Tatal 39839 3899.2 3811.2

The consoudatea effecuve mncome tax rate on mncome pefore
income taxes aiffers from tne United States statutory income
tax rate for the reasons set forth in the foliowing table:

1988 1987 1986

U.S. statutory mcome tax rate 34.0% 40.0% 46.0%
Investment tax credits ( 3)y ( 9) (23 )
Foreign tax rate differennal {48 ) (285) ( 6.9 )
State and local income taxes 5.7 4.2 3.0
Purchase accounung

adjustments 5.1 6.6 8.4
Effect of tax rate decrease on

reversing urmng aifferences ( 68 ) ( 4.2 ) -
Other 2.6 (1.2 {31

Sffecuve income tax rate’  35.5% 12.0% 15.1%

'Excluqing erect of accoununa cnange.

NOTE 6: PENSION PROGRAM AND
POSTEMPLOYMENT BENEFITS

Total pension credit of the Corporanon amounted to $73.3 mu-
lion 1n 1988. $37.1 mulion in 1987 ana $57.5 muihon in 1986.

GMHE and Delco Electronucs participate in the defined ben-
efit pension pians of Generai Motors. which cover substan-
ually all of its empioyes. Plans covenng represented empioyes
generaily provide benefits of negotiated stated amounts for
each year of service as weil as sigruficant suppiemental bene-
fits for employes wno reure with 30 years of service before
normal reurement age. The benents provided by the pians
covenng salaned employes are generaily based on years of
semvice and the empioyes salary mustory. Certain nonqualified
pension plans covenng execunves are based on targeted wage
repiacement percentages and are generally unfunded. The
accurmnuiated plan beneft obligauon ana plan net assets for the
employes of GMHE and Deico Electronics are not determnabie
separately.

Hughes maintains contnbutory defined benefit renrement
plans covenng supstanuaily ail of 1ts employes. Benefits are
based on years of service and compensaton eamed dunng

(conunuea)
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NOTE 6: (conciuded)

a specified penod of ime before retrement. The net pension
creaut of Hughes included the components shown below.
{Dollars 1n Millions) 1988 1987 1986

Benents eamed dunng the year 3 83.3 $100.6 § 91.3
[nterest accrued on benefits

eamed in pnor years 2284 2203 187.7
Actual return on assets ( 436.8) ( 260.0) ( 531.1)
Net amormzation and deferral 486 ( 1123) 1758

‘it periodic pension credit (S 76.5) (3 51.4) (3 76.3)

Ccsts are actuanailv deterrmined using the projected urug
~eait metned ana are runaed n accoraance with United States
‘Jovemnment cost accounung Stanaards to the extent such costs
are tax-deducuble.

The following tanle sets torth the funded status of the Hughes
plans and the amounts recogruzed 1n the Consolidated Baj-
ance Sheet as of Decemper 31. 1988 and 1987

December 31,

{Dollars 1n Millions; 1988 1987
Actuanal present vaiue of benents

based on service 1o aate and

present pay leveis; o

‘/ested $1.856.6 $1.784.9
tlonvested 225.0 206.7

Accumulated benent ooligation 208186 1.991.6
Add:tional amounts related to

prolected pay increases 466.0 431.6
“otal projectea benent obhgauon N

basea on service to aate 2.5476 2,423.2
Plan assets at fair vaiue 3.792.3 3.444.6
Plan assets in excess ot projected

tenent obligaton ’ 1.244.7 1,021.4
Unamoruzed net amount resulung

{from changes in plan expenence

Ana actuanai assumpuons ( 379.8) { 165.8)
namoruzed net asset at date of

adopuon { 613.5) ( 680.7)
Prepala pension cost recognized 1n

the Consolidated Balance Sheet S 2514 $ 1749

Plan assets are invested pnmarnly 1n listed common stock,
cash ana short-term mnvestment funds, United States govern-
ment secunues and other investments.

The weighted average discount rate used in determiming
the actuanal present vaiues of the projected benefit obiiga-
“lon snown above was 9.5% at Decemper 31, 1988 and 1987

The rate of increase in future compensanon leveis was 6.0%
at December 31. 1988 and 1987 The expected long-term rate
of return on assets used in determining pension cost was 10.0%
for both 1988 and 1987

In addition to providing pension benefits, the Corporanon
provides certan heaith care and life insurance bensfits for retred
employes. Substanually ail of the Corperanons empicyes may
become eligible for those benefits if they reach narmal renre-
ment age while woriang for the Corporanon. The esumated cost
of such benefits, which is expensed as incurred, totaled $35.9
muilion 1n 1988, $30.8 muilion 1n 1987 and $27.1 muilion i 1986.

NOTE 7: INCENTIVE PLANS

In 1985, GM stockhoider approval was obtained in connecuon
with GM's acquusition of Hughes for a GMHE Incentve Plan.
Under this Plan. shares, nghts or opuons to acquure up to 20
mullion shares of GM Class H commeon stock may be granted
dunng the ten-year life of the Plan.

The GM Incenuve and Compensaton Commurtea may grant
opuons and other nghts to acquure shares of GM Class H com-
mon stock under the provisions of the Plan. Tha opuon pnce 1s
equal to 100% of the faur market vaiue of GM Class H common
stock on the date the opuons were granted. These nonquailfied
opuons generaily expure ten years from the dates of grant and
are subject to eariler termunanon under certain condigons.

Changes in the status of outstanaing opuons were as follows:

Shares
Option Under
GM Class H common stock Prices Option
Granted in 1986 $19.75 78.910
Qutstanaing at December 31,

1986 19.75 78.910
Granted 24.34-24.69 764.100
Terminated 24.34 ( 4,400
Qutstanding at December 31,

1987 19.75-24.69 838.610
Granted 30.00-30.25 818.375
Exercised 19.75-24.60 ( 44.530)
Terminated 24.34-3025 ( 72510)
Qutstanding at Decemper 31,

1988 $19.75-830.25 1.539.945

Opuons for 71,175 shares of GM Class H common stock were
exercisable at December 31, 1988; the maxumum number of
shares for which additionai opuons and other nghts may be
granted under the Plan was 18,156,080 at December 31. 1388.

(conunued)
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NOTE 7: {conciuded)

Hughes aiso mamntamns a bonus plan under which awards
are granted to officers and other key execunves. The aggre-
gate amount and the mdividual awards are determined by
the Hughes Board of Directors. subject to certain limitatons
based on earmings. The cost of the Hughes Aircraft Bonus
Plan was 333.6 miilion 11 1988. $277 muilion in 1987 and $24.8
rmuilion in 1986.

Key otficers and empioyes of GMHE and Deico Electromcs
paracipate in vanous mncenuve pians of GM.

NOTE 8: ACCRUED LIABILITIES

:Dollars in Millions) 1988 1987
Payrous ana other compensaaon $ 3505 $329.6
Provision for losses on contracts 1174 57.4
Other 642.7 552.9

Total $1.110.6 39399

NOTE 9: AVAILABLE SEPARATE CONSOLIDATED
NET INCOME

Dividends on GM Class H common stock are declared out of
the Available Separate Consoidated Net Income of GMHE
eamed since the acqusition of Hughes by GM. The Available
Separate Censociidated Net Income of GMHE is determined
quarternyv and i1s equal to the separate consolidated net income
of GMHE. excluding the etfects of purchase accounang adjust-
ments ansing from the acquisiuon of Hughes. muluplied by a
‘racuon. wne numerator of which 1s the weignted average num-
_ber or shares of GM Class H comirmnon stock outstanding dur-
‘ng the penoa and the denormunator of whuch 1s currenty 400
mullion snares. .
The aenormnator used 1n deterrmng the Avaiable Sepa-
:ate Consoudated Net Income of GMHE wiil be adjusted as
deemeq appropnate by the GM Board of Directors to reflect
subdivisions or combinauons of GM Class H common stock
and to reflect certamn transfers of capital to or from GMHE.
Dividends may be paid on GM Class H common stock only
when. as and if declared by the GM Board of Directors 1n its
sole discretion. The current poiicy of the GM Board of Direc-
tars with respect to GM Class H common stock is to pay cash
dividends commenang in 1989 approxamately equal to 35%
of the Available Separate Consolidated Net Income of GMHE
for the pnor year.

NOTE 10: EARNINGS ATTRIBUTABLE TO

GENERAL MOTORS CLASS H COMMON STOCK

ON A PER SHARE BASIS

Eamings atmbutable to Generai Motors Class H common stock
on a per share basis have been determined basea on the reia-
ave nghts of the GM Class H common stock to parucipate
with other GM common stocks in dividends from the eam-
:ngs ot Generai Motors. The operanon of the GMHE Incenave

Plan and the assumed conversion of the preference shares
discussed in Note 1 do not have a matenal dilugve effect on
earmungs per share of GM Class H common stock at this ume.

NOTE 11: STOCKEOLDER'S EQUITY

The authonzed capital stock of GMHE consists of 1.000 shares
of $0.10 par vaiue common stock. At December 31. 1988 and
1987, 1,000 shares having an aggregate par value of $100 were
issued and outstanding. All of the outstanding capital stock

of GMHE is held by Generai Motors. «
{Dollars in Millions) 1988 1987 1986
Net income retainea for use
in the business:
Balance at beqinning
of the year 3 7022 $325.1 s -
Net income 653.3 5211 445.1
Cash dividends paid to
General Motors ( 175.0) ( 144.0) ({ 120.00
Balance at end of the year $1,180.5 3702.2 3$325.1
Accurmuiated foreign currency
transiation adjustments:
Balance at beginnung
of the year $ 33 (¢ 13y s -~
Change dunng the vear 3 46 1.3)

Balanceatendofthevear § 26 S 33 (5 1.3)

As the sole stockholder of GMHE., GM is able to cause GMHE
to pay dividenas and make agvances 1o or otherwise enter
into transacnons with GM as GM deems qesiranie and appro-
priate. GM reserves the nght to cause GMHE to pay dividends
to GM in such amounts as GM determines are desirable under
the then prevaiing facts and circumstances. Such amounts
may be the same as, greater than or iess than the dividends
paxd by GM on 1ts Class H common stock. There 1s no fixed
relanonshup. on a per share or aggregate basis. between the
dividends that may be paid by GM to hoiders of 1ts Class H
common stock and the dividends or other amounts that may
be paid by GMHE to GM.

NOTE 12: ACQUISITIONS
On December 31, 1988. Hughes acquued substanuaily all of
the net assets of Honeywell Inc’s Traimuing and Control Sys-
tems Division. a designer. developer. and producer of muiitary
tramers and simuiators. On May 23. 1988, Hughes acquired
Rediffusion Simuianon Limited and its principal affiliated com-
pames (RSL). RSL is a supptier of commercal and rmuiitary flight
simulator systems and computer-based trainng systems. The
aggregate purchase pnce of these acqUsIRONS of approxumately
$379 million was paid in casn. Effecuve September 30. 1987,
Hughes acquired substanoally all of the net assets and business
of M/A-COM Telecommumcanons Division. a manufacturer of
digital commurcanens products. from M/A-COM Telecommu-
nicauons. inc.. for cash of approxamately $110 muilion. The
acqusitons were accounted for by the purchase method and.
(continued)
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NOTE 12: (conciuded)

accordingly, the operaung resuits of the enunes acquired, which
Were not matenal. have been consoiidated with those of
GMHE since their respecuve acquisinon dates. The respecuve
Purchase pnices were allocated to the net assats acquured.
Including intangibie assets. based on prehmunary esumates of
their fair values at the dates of acquisinon.

Intangible assets represent pancipally the excess of cost
over the fair vaiue of net assets of purchased businesses wruch
is being amornzed using the swaight-line method over penocds
not exceeding 40 years.

NOTE 13: COMMITMENTS AND CONTINGENT
LIABILITIES

Mimmum future comrmutments under operaung leases hav- -
‘ng noncancetlable lease terms 1n excess of one year. pnmariiy
for reai propernty. aggregaung $2.320.6 muilion. are payable
$202.8 rruliion 1n 1989, $186.2 mullion 1n 1990, $162.2 mullion 1
1991. $151.2 mullion in 1992. $142.1 mullion 1n 1993 and $1.476.1
mullion thereafter. Certain of the leases contam escalation
clauses ana renewai or purchase opuons. Rental expenses
under operaung leases were $2079 rmullion in 1988, $202.2
muilion 1n 1987 ana $5182.1 muilion 1 1986.

Hughes and Delco Electronics, incident to their business
acuviues. are parties to a number of legal proceedings which
are 1n various stages of deveiopment. While htigaton not cov-
ered by insurance invoives aggregate claims for damages
against the Corporauon wnich are substanual. 1t 1s the opuruon
o management. pased In PArt UDCN consuitaton with outside
~ounsel. that Hugnes ana Delco Electronics have supstannai
defenses 1o such ciaims wrich thev intend to vigorousiy pur-
sue ana the aggregate uiumate bability of Hughes and Deico
Electronics under sucn ciaims should not have a matenal
aaverse erfect on tne consoidated financiaj posinon of the
Corporation.

NOTE 14: SEGMENT REPORTING

The Corporanon operates pnncipally within the field of mod-
ern high-tecnnology eiectronics for use mn defense, automo-
tive ana other products. The defense products seqment includes
radar ana weapon controi systems. guided rmussile systems,
and defense sateliites. Automobile radios, dashboard mstru-
mentation and other automortive electronic products are
included mn the automouve products segment. The other proa-
ucts segment inciudes commercial electronics products
and services sucn as commurnication satellites, specialized
automated proqucuon and test equIpment. microwave and
mulimeter-wave components and equpment and solar celis,
Intercompany transters berween segments are not matenaj.
[nformation concerrung operaucns by segment 1s as follows:

(Dollarsin Defense Automotive Other
Milions) Products Products Products Corporate Total

Revenuss:
1988 3568578 334569 S 9289 § -~ $11.2436
1987 6.617.7 3.2158.7 647.6 - 10.481.0
1986 64914 3.1795 768.1 - 10.440.0
Operaung Profit”:
1988 3 1602 $ 6187 S 503 ($20.7) § 8085
1987 289.1 5208 864 ( 15.6) 880.4
1986 261.8 488.3 721 ( 28.2) 783.0
Idenufiable Assets at Year End**:
1988 $8300.0 $1.7924 351.653.3 $62.1 3$11.8078
1987 79304 18732 1.267.3 55.7 11,1266
1986 75785 16544 1.146.7 30.5 10.410.1
Deprecianon and Amortizaton ™
1988 $ 4632 S 1086 3 802 S - $ 6520
1987 4429 96.1 69.8 - 608.8
1986 406.6 96.9 68.7 - 572.2
Capital Expenditures ™™
1988 S 4127 $ 779 § 424 S - $§ 5330
1987 374.4 44.4 50.6 - 469.4
1986 378.5 265.2 56.9 - 700.6

‘Inciudes $148.8 muiion ($123.5 mullion ana $25.3 mulbon reiated to defense ana

other products segments. respecuvely) of purchase pnce accounung adjust-
ments associated with GM's purchase of Hughes Aurcrate Company in 1985.

“ldenufable assets inciude the unamoruzed goodwill associated with the pur-
chase of Hughes Aurcraft Company as getalied beiow:

Defense  Uther Total
1988 33,1525 36457 337982
1987 22760 3710 3.947.0
1986 2.3995 2363 4.095.8

""Feflects automonve too! rebuls of $21.3 mullion. $84.9 milkion ana $36.3 ruibon
in 1988. 1987 and 1986 respecuvely.

A reconciiation of operaung profit shown above to Income
before Income Taxes shown 1n the Statement of Consabdated
[ncome and Avalable Separate Consoudated Net Income follows:

(Dollars 1n Millions) 1988 1987 1986
Operaung Profit $808.5 38804 5793.0
Other Income-net 242.6 73.4 68.5
Interest Expense ( 67.2) ( 546) ( 50.3)
{ncome before Income Taxes 3983.9 3899.2 s811.2
Export saies from the U.S. were as follows:
(Dollarg 1n Millions) 1988 1987 1988
Asia S 26589 3 31898 3577
Europe 598.8 412.1 311.4
Africa 82.2 82.7 42.6
Canada 402.1 2885 2964
Middle East 20.5 53.5 33.6
Laun Amenca 18.7 62.0 111

Total 51,388.2 31.217.7 31.1128
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SUPPLEMENTARY INFORMATION

Selected Quarteriy Data
(Dollars 1n Millions Except Per Share Amounts)

1988 Quarters _ 1987 Quarters
1st 2nd 3rd 4th 1st 2nd 3rd 4th

Revenues 32,6700 32,8745 $2,633.8 $3,065.3 $2,684.6 $2,6228 32,5172 3526564
Income pefore income taxes 283.0 2545 2292 2172 2477 250.8 2452 185.5
Unuted States. foreign and other .

Income taxes 87.0 90.6 86.8 84.9 109.7 1100 111.2 47.2
Income pefore cumuianve effect of

accounung cnange 196.0 163.9 1424 1323 138.0 1408 1340 108.3
Cumuiauve effect of accounung

change 187 - - — - - - -
Netinccme 2147 163.9 142.4 132.3 138.0 140.8 134.0 108.3
Earmings excluding purchase .

accounung aqjustments 251.9 2011 179.6 169.5 175.2 178.0 171.2 146.5
Avallable separate consoiidated

net income § 816 3 642 $ 572 § 5839 $ 578 § 583 § 558 § 473

Average numper of shares of

General Motors Class H Common

Stock cutstanding (in muilions) 129.5 127.7 127.4 1272 132.0 130.9 1304 129.9
Earmings attnbutable to General

Motors Class H Common Stock

on a per share pasis:

Before cumuianuve effect of :
accounung czange 30.58 $0.50 30.45 $0.43 $0.44 30.44 3043 30.36

Cumuwanve effect of
3CCoUnung cnange 005 - - - - - - -

>let earmings attnibutaple to
i Class H Common Stock 30.63 $0.50 30.45 30.43 $0.44 $0.44 30.43 $0.36
Stock price range of
Generai Motors Class H common: *
High $40.63 $35.25 330.88 $30.63 $22.13 $24.69 $24.94 $25.25
Low 324.13 326.63 $28.00 $25.13 $18.44 $21.38 $23.683 320.13

The ettecuve income tax rate (ot the 1987 fourtn quarter includes recOGTRRON Of taxes ON [SVEIKING TIUNG AIfSreNces Previcusly Geterred at ates in excess of
the current statuory rats.

“Inctudes gan on the saie of a poruch of Hughes stock hoidings in Nippon Aviomcs Co. Lid. of $114.7 million.

Selected Financial Data
(Dollars in Millions Exceot Per Share Amounts)
Historical Pro Forma
1988 1987 1986 1986 1984

Revenues $11.243 6 $10.481.0 $10.440.0 $9,503.8 $8,549.0
Available separate consohdated net income 2569 $ 2192 3§ 1900 S 1600 3 169.6
Average numper of shares of General Motors

Class H Commeon Stock outstanding (in muilions) o 1278 130.8 127.8 131.0 131.0
Earmungs artnbutable to Generai Motors

Class H Common Stock on a per share basis $2.01 $1.67 . 5148 $1.22 §1.29
Expenaitures 1or property and special tools § 5330 $ 4694 $ 7006 S 7440 S 7129
Cash ana casn equavaients $ 7058 $ 7313 § 2992 $ 1428 S 108.2
‘Norking capitai $ 11021 $ 6990 § 3822 $ 1014 & 912
Total assets $11.807.8 $11,126.6 $10.410.1 $9.885.2 §9.491.4
Long-term aebt ana capnalized leases $ 2851 S 1684 § 3832 $ 2831 3 2965




