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SUMMARY

The Automotive Characteristics Data Base (ACDB) was developed
because of the need for an efficient and unified location of auto-
motive characteristics. The supportive concept of the ACDB for
quick reaction studies and major automotive Energy Efficiency
program studies emphasizes the utility of the data base in data re-
trieval and data analysis.

Criteria for the data base was developed after canefully re-
viewing the requirements of the potential user. Requirements for
the data base included cost-effective data management system and
simplicity (easily used by non-computer type personnel). A vehicle
selection procedure was used to select the automotive characteris-
tics that would support the proposed fuel economy studies and the
research activities of the Automotive Energy Efficiency Project.
Finally, the size of the data base was limited to the selection
of those vehicle configurations which would be representative of
the U.S. 1975 Automotive fleet,

A total of 216 different vehicle configurations was selected
to represent the 1975 new car fleet. Each vehicle was described
by approximately 50 attributes. These attributes include: fuel
economy; emission control system and levels; acceleration perfor-
mance; vehicle interior and exterior dimensions; engine character-
istics; price; and production quantities.

To date, the data base has been used with positive results to
support many quick-reaction studies and also major studies in
the Automoutive Energy Ef{ficiency Project.

A statistical section is provided which presents the important
characteristics of the 1975 new car fleet. These data are pre
sented in various tables, histograms, plots, and by regression

analyses.

Finally, a users' information guide is included which provides
the specific details of the data base and presents operating in-

structions for users unfamiliar with the data base. This users'

xi




guide is written as a separate entity which may be removed from the
data base report without affecting the report contents.
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1. INTRODUCTION

The Automotive Characteristics Data Base (ACDB) was developed
to meet the need for an efficient and unified location of automo-
tive characteristics that are most frequently used in research

analysis and discussions concerning automotive energy consumption.

Specifically, the original concept of an automotive data base
grew out of a need to support: 1) quick-reaction studies; 2) the
on-going Automotive Energy Efficiency Program (AEEP) studies; and
3) the Voluntary Fuel Economy Monitoring Program (VFEMP).

In early 1975, the frequent occurrence of short-notice quick-
response studies concerned with 1975 model year automobile pro-
duction, fuel economy, performance, and other vehicle character-
istics, emphasized the need for a data base containing vehicle
characteristics data. These '"quick-reaction' studies constantly
required reallocation of manpower resources within the AEEP to com-
plete the large data gathering effort and manual calculations fre-
quently required in these studies. Clearly, the development of an
automotive data base would not only reduce the manpower expenditures
but also reduce the time required to respond to "quick-reaction"
requests from days to hours, or, hopefully, to minutes.

The "Potential for Motor Vehicle Fuel Economy Improvement'
and "Motor Vehicle Goals Beyond 1980' studies, and the Fuel Economy
Report to Congress due to be completed in 1976, require the estab-
lishment of a current baseline fleet from which fuel economy of
future fleets can be projected and compared. The requirements of
these studies differ from the quick-reaction studies. The quick-
reaction studies require data of a limited nature, i.e., fuel
economy for 1975 vehicles, while the long-range studies require
data of a broad nature; fuel economy, price, sales mix, etc. The
data base must be encompassing because all researchers, whose dis-
ciplines range from economics to engineering, should be using a

common data source.



In late 1974, DOT was given the task of developing the Volun-
tary Fuel Economy Monitoring Program by the President's Energy
Resource Council. Under this program, DOT is to monitor the auto-
mobile industry goal of increasing fuel economy by 40% by 1980. One
measure of the industries' success or failure to meet their as-
signed goals is to review the industries' past and present fuel
economy performance. Therefore, this program required that a data
base be developed which would describe the fuel-economy-related
attributes of post 1974 automobiles.

Based on the requirements discussed above, a decision was made
in February 1975 to create, initially, a 1975 model year automobile
data base. Specifications for the data base were to include:

1. The selection of a data management system which is cost
effective, and relatively easy for the average user to
execute.

2. The selection of those vehicle attributes which would be
meaningful to all subprojects within the AEEP. These
attributes include: 1) vehicle fuel economy; 2) emissions;
3) engine and vehicle characteristics; 4) performance;

5) price; and 6) production quantities.

3. The easy accessibilities of data in the literature or from
other government sources.

4, The selection of a reasonably limited number of vehicles.
The vehicles will be selected on the basis of production
and fuel economy attributes, i.e., engine size, trans-
mission type, weight.

This report discusses the development of the ACDB in Section 2,
presents 1975 automobile fleet statistics in Section 3, and pro-
vides an ACDB user manual in Section 4.



2., AUTOMOTIVE CHARACTERISTICS DATA BASE DEVELOPMENT

2.1 DATA MANAGEMENT SYSTEM SELECTION

Prior to actual collection and collating of vehicle data, a re-
view of the various data management systems (DMS) was conducted in
order to determine the appropriate DMS relative to the data base
requirements. The selected DMS should be cost effective, offer
easy access to DOT personnel, be simple to use by non-computer
oriented personnel, and should be able to perform the required
analytical functions.

Using the above criteria, the System 1022 data management
system was selected. This DMS is a sophisticated, general purpose,
data management software system designed for use on the DEC system
10, the in-house TSC computer system. With the System 1022, the
user can areate, update, and maintain a large data base. It
simplifies handling large or complex data structures by insulating
the user from the physical structure of the data and removing the
burden of programming the data management functions. Other fea-
tures include: English-like commands for all operations; con-
versational time sharing or batch mode of operation; fast re-
trieval capability; an efficient sort command; arithmetic
functions; and a comprehensive report generator.

2.2 VEHICLE SELECTION

The inclusion of every domestic and import vehicle configura-
tion produced for sale in the United States into an automobile
data base was beyond the scope of this project. The required
accuracy of the data base allows a selected vehicle sampling to
represent the 1975 automotive fleet. The three requirements used
in selecting vehicle configurations were:

1. The total number of vehicles selected should be rep-
resentative of the total fleet produced by the
manufacturers in the 1975 model year.



2. Vehicle configuration would be defined according to
fuel economy attributes,

3. Light duty trucks, vans, and variant models would not be
included in the data base.

From 1) above, vehicle configurations produced in large
quantities, i.e., 50,000 units, should be represented in the data
base while low volume, i.e., 900 units, configurations need not
be included. From 2) above, vehicle weight, engine size, and
transmission type, would be primarily used to select particular
vehicle configurations. Therefore, the number of vehicle con-
figurations initially available for selection in the data base is
a function of the number of engine sizes, transmission types, and
weight classes offered by the manufacturer for any particular model
i.e.: (Chevelle, Pinto, Dart, Pacer). For a given model, the
number of configurations may vary from one to twenty. Table 2-la
presents the configuration initially selected for one model, the
Oldsmobile Cutlass. For this case, eight vehicles were initially
selected. After the model configurations were established, the 50
state production quantities of each configuration were found or
estimated from the literature (Wards, Automotive News). If the
annual production of a particular configuration was small, it was
climinated. This process was continued until all configurations
were reviewed. For the Oldsmobile Cutlass, Table 2-1b shows that
three vehicle configurations were finally selected for inclusion
in the data base.

NOTE: The estimated production for the identical configura-
tions contained in Table 2-1a and b differ. The pro-
duction quantities of those vehicle configurations
eliminated from Table 2-la are apportioned to the selec-
ted Table 2-1b vehicle configurations, according to
similar fuel economy attribute characteristics.

The above process is continued for each model produced by the
four domestic and the 21 largest import manufacturers. For the
1975 model year, 216 vehicle configurations were selected to re-
present the total fleet (153 domestic and 63 import).

2-2



TABLE 2-1, VEHICLE SELECTION METHODOLOGY

2-la. Initial configurations of Oldsmobile Cutlass models.
50 State 3
Estimated 2 Transmission
Body1 Production Engine type § # Inertia
Type % Size of gears Weight Class
Standard 0 250 M3 4000
Standard 1 250 A3 4000
Standard 0 260 M3 4500
Standard 19 260 A3 4500
Standard 71 350 A3 4500
Standard 2 455 A3 4500
Station 7 350 A3 5000
Wagon
Station 0 455 A3 5000
Wagon 100
2.1b. Final configuration selection.
Standard 20 260 A3 4500
Standard 73 350 A3 4500
Station 7 350 A3 5000
Wagon

1Body Type or (weight class) - two classes were established, a
station wagon and standard (hatchback, notchback, sedan, hardtop,

etc).

weigh more than the standard configurations

2Engine Size - cubic inch displacement.

In general, the assumption was made that station wagons

Transmission - Automatic and Manual (3 speed, 4 speed, 5 speed).

2.3 VEHICLE ATTRIBUTE SELECTION

Based on the comments and suggestions from potential DOT/TSC

users of the proposed data base, the following types of data were

considered useful for inclusion in the data base:

1) fuel economy;




2) overall vehicle dimensions, both interior and exterior;

3) engine and drivetrain characteristics; 4) emission control
equipment and emission levels; 5) production; 6) performances; and
7) price. Approximately 50 explicit attributes were selected to
describe each of the 216 vehicles. Table 2-2 presents a list of
the selected attributes.

2.3.1 Fuel Economy Attributes

Fuel economy is one of the most important characteristics for
a vehicle. Since the fuel economy values calculated by the Envi-
ronmental Protection Agency (EPA) are generally accepted as the
fuel economy standard by both the automobile industry and the
Government, the three EPA fuel economies, urban, highway and compo-
site, were used in the ACDB to define vehicle fuel economy perfor-
mance. Each of the 216 vehicle configurations was assigned a 49-
state fuel economy value from data provided by the EPA. The meth-
odology used in selecting the proper EPA fuel economy for a parti-
cular ACDB vehicle configuration was to attempt to match the ACDB
vehicle and EPA test vehicle weight class CID, and transmission
type. If the ACDB vehicle configuration and the EPA test vehicle
were identical, the selection of the EPA test vehicle's fuel economy
value was used. In those cases where the two sets of vehicles did
not match, the fuel economy of the EPA test vehicle which most
closely matched ACDB vehicle was used.

2.3.2 Production

Vehicle sales, production, or registration data can be used as
a measure of how many new vehicles exist in the 1975 model year fleet.
However, since vehicle registration data is not available for 1975
and sales data is incomplete, production data was used to describe
vehicle quantities. For domestic automobile production, Wards
Weekly Reports and Wards Annual Reports (1973, 1974 and 1975) were
used, as the primary source, for determining model production and
for estimating individual vehicle configuration production. Because
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of the complete absence of import production data in the literature,
requests were made to the sixteen major import manufacturers to

supply production data to DOT/TSC.1
sponded favorably, and this data was used to determine both import

A1l sixteen manufacturers re-

model and vehicle configuration production.

NOTE: All vehicles produced for sale in the lUnited States
(including California) are included in the production

related attributes.

Two sets of production figures are included for each vehicle
contained in the data base. Both model production and individual
configuration production are given in terms of cumulative production.
from the date of production start-up to December 31, March 31,

Table 2-3
presents the volume data for the three configurations which represent
The CID, transmission (TR), and curb weight (CWT)

define the three different configurations, while the column, MS4

June 30, respectively and also for the whole model year.

the Nova model.

presents the total production of all Novas for the whole model year.

TABLE 2-3, NOVA PRODUCTION DATA
MOD CID TR CWT MS4 TP1 TP2 TP3 TP4
Nova 250 A3 3225.0 275.0 41.0 71.8 105.4 J141.2
Nova 262 A3 3534.0 275.0 26.2 31.7 46.2 46.5
Nova 350 A3 3895.0 275.0 46.7 63.5 83.1 87.4

1Under Federal law, all manufacturers must submit quarterly pro-
duction reports to the EPA., TSC personnel from the Voluntary Fuel
Economy Monitoring Program requested that copies of this data also
be sent to DOT.



The TP1, TP2, TP3 and TP4 columns give the cumulative vehicle con-
figuration through the first, second, third and final model year
quarter respectively. The sum of the three TP4 production figures
equals total Nova production (MS4).

2.3.3 Vehicle Characteristics

The vehicle characteristics data serves as an aid in clas-
sifying groups of vehicles. For example, a compact vehicle can be
defined in terms of: 1) wheelbase; 2) length; 3) weight; 4) in-
ertia weight class; 5) passenger capacity; 6) roominess index; and
7) trunk capacity. The vehicle characteristics data was primarily
derived from the following two sources: Automotive News and Motor
Vehicle Manufacturers Association publications.

2.3.4 Engine Drivetrain Characteristics

The fuel economy and performance of a vehicle are greatly
influenced by the powertrain characteristics. Attributes are
chosen to represent powertrain characteristics such as:

-engine cubic inch displacement

-horsepower

-engine revolutions per minute (RPM)

-engine compression ratio

-number of cylinders

-fuel injection system (carburetor or electronic)
-transmission type and number of gears
-rear-end-ratio

Data for these attributes were derived from the same sources as
mentioned in Section 2.3.3.

2.3.5 Emission Control Hardware and Emission Levels
i

In model year 1975, catalytic converters were installed for
the first time to reduce automobile hydrocarbon and carbon monoxide
emissions. Also, other systems were used to control these
emissions and also nitrogen oxide emissions. The emissions
control hardware attributes were selected in order to indicate

2-9



the presence or absence of the hardware in a specific vehicle con-
figuration. Emissions equipment presented in the data base in-
cludes aftertreatment devices (catalytic converter or thermal re-
actor), EGR, air injection pumps, etc. Data obtained by the EPA
under their vehicle certification program were used as the source
of emission data in the ACDB. The emission level for the three
pollutants are based on actual vehicle tests at the 4000 mile
mark, projected to 50,000 miles.

2,3.6 Performance

Several attributes were selected to describe vehicle accelera-
tion performance. The selected performance attributes are: the
time to accelerate from 0 to 60 mph; the time to accelerate from
40 to 60 mph; and the time to accelerate from 45 to 65 mph. The
main sources for these performance attributes were Consumer Report
and various monthly automobile magazines. Since these types of
magazines tend to test certain types of automobiles ("good" per-
formers or brand new models), performance data is missing for
some of the 216 vehicles. Also, the definition of the time to
accelerate from 0 to 60 mph is not consistent from one source to
another. For example, two different magazines which tested
identical vehicles reported acceleration times that differed by
as much as 20%.

2.3.,7 Price

The manufacturer suggested retail price (MSRP), actual
purchase price, dealer wholesale price, and manufacturer cost are
all descriptions of vehicle costs. Because the data were not
available for the last three descriptions, MSRP was selected to
describe vehicle cost. Automotive News Weekly and Wards Weekly

Report were the main data sources used in calculating vehicle cost.

In determining the MSRP for a vehicle, the first step was to
estimate the percent of optional equipment sold on new automobiles.
In general, the literature indicated that most intermediate,
standard, and luxury type models were purchased with the following

2-10



accessories: air-conditioner; power steering; power brakes; auto-
matic transmission; and radio. The majority of the subcompacts and
compacts were bought with only automatic transmission and radio.
Next, the base price, i.e., no optional equipment, was determined,
and then additional costs of the optional equipment were added on
in order to calculate the final MSRP. This methodology was used to
estimate the MSRP for the majarity of the 216 vehicles contained

in the data base. However, if individual models were purchased
with different optional equipment, i.e., the majority of the
compact Monarchs sold had air-conditioning units, the pricing
methodology was modified to incorporate these changes.

2.3.8 Other

Several attributes were selected to further define the in-
dividual vehicle configuration in the data base. These attributes
include: the model year in which the vehicle was built; where the
vehicle was produced, the United States or imported; the vehicle
manufacturer, and the division of the manufacturer, if applicable;
body style (standard or station wagon); transmission type; and
engine size (cubic inch displacement).

A comment section was also included for each vehicle in the
ACDB. The comment section was used to help clarify or further de-
fine certain attributes. For instance, if the selection of the
EPA fuel economy for an ACDB vehicle configuration was not exact,
i.,e., the EPA test vehicle and ACDB vehicle were not identical,
the specifications of the EPA test vehicle were included under the
"comment'" attribute.

2.4 DATA BASE DEVELOPMENT

After the 216 vehicles and the attributes to describe these
vehicles were selected, the actual collection, collation, and
storage of the data on the DEC System 10 computer was initiated.

This process involved:

a) Collecting reference material



b) Recording of the data on coding sheets. This involved
the entry of approximately 10,000 elements (216 vehicles
by 50 attributes) onto the coding sheets.

c¢) Manually checking all coding sheets for accuracy.

d)} Transferring, input data from the coding sheets to a
card deck. After the data was transferred to cards, the

card deck was verified by a card reader.
e) Reading the card deck into computer disk.
f) Manually rechecking the data for accuracy.

g) Using data base routines to reformat the newly-
generated disc file into a System 1022 data input
file,

h) Reviewing again the data contained in the System 1022
data input file for accuracy and corrections.

2.5 RESULTS TO DATE

Since the ACDB became operational in March 1975, various
users have made useful applications of the data base functions.
Table 2-4 summarizes the various users of the data base, and
indicates the information which has been provided to them.

2.6 FUTURE DATA BASE DEVELOPMENT

In early 1976, a 1976 Automotive Characteristics Data Base
will be developed to describe the 1976 model year fleet. This
data base will be very similar to the 1975 ACDB, except that the
number of vehicle attributes and the number of vehicle configura-
tions will be reduced.

A contract will be awarded to collect and collate vehicle
characteristic data for pre-1975 model years. Specifically,
vehicle data will be collected for model years 1974, 1973, 1972,
1971, 1970, 1965 and 1955. This data base will also be similar to
the 1975 ACDB.
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3. AUTOMOBILE FLEET STATISTICS, 1975

3.1 INTRODUCTION

The statistical data presented in this section are useful in
the analysis of the characteristics of automotive energy efficient
vehicles. Data presentation is divided into three basic categories:
Manufacturers; Domestic/Import; Fleet. Manufacturer subcategories
include the four major domestic producers and the foreign producers
of the three major U.S. import models. The Domestic/Import cate-
gories include the total domestic fleet and the total import fleet.
Fleet subcategory groupings include all models contained in the
data base. Tables, Histograms, and Plots comprise the formats of
the statistical data presented in this section. Each data format
is described in greater detail in the paragraphs that follows.

3.2 VEHICLE PERFORMANCE AND CHARACTERISTICS TABLES

Tables 3-1 and 3-2 present fuel economy performance and
statistics of vehicle characteristics for: (1) the four domestic
manufacturers and the three largest import manufacturers; (2) the
total for the domestic and import manufacturers; and (3) the total
fleet. Table 3-1 presents the market penetration and fuel economy
for the largest domestic and import manufacturers. Fuel economy
data is presented in terms of harmonic production weighted aver-
ages for the EPA composite cycle. Table 3-2 presents vehicle
characteristics data for the following parameters:

a) Inertia Weight

b) The estimated 50,000 mile emission levels over the EPA
CVS-2 drive cycle for hydrocarbons, carbon monoxide, and
nitrogen oxide

c) Wheelbase

d) Vehicle length



e) Vehicle height

f) Vehicle roominess

g) Engine cubic inch displacement (CID)
h) Engine horsepower

i) Number of cylinders

J) Suggested manufacturer list price

k) Horsepower to inertia weight ratio
1) Roominess to inertia weight ratio

Production weighted averages are presented for all parameters
considered in Tables 3-1 and 3-2.

3.3 HISTOGRAMS

llistograms are presented for vehicle production versus the
selected vehicle parameters for each of the three basic categories
(i.e., domestic, import, and total fleet).

The histograms presented are:

a) Figures 3-1 through 3-9 are fuel economy histograms for
the EPA urban, highway and composite drive cycles.

b) Figures 3-10 through 3-12 are by inertia weight class.

c) Figures 3-13 through 3-15 are by wheelbase class.

d) Figures 3-16 through 3-18 are by vehicle roominess class.

e) Figures 3-19 through 3-21 are by horsepower class.

f) Figures 3-22 through 3-24 are by engine cubic inch dis-
placement (CID) class.



m)

n)

Figures 3-25

Figures 3-28
Figures 3-31
Figures 3-34
Figures 3-37

Figures 3-40
retail price

Figures 3-43
weight ratio

Figures 3-46

to inertia weight ratio class.

through
through
through
through
through

through
class.

through
class.,

through

3-27 are
3-30 are
3-33 are
3-36 are
3-39 are

3-42 are

3-45 are

3-48 are

Figures 3-49 through 3-51 are

inertia weight ratio class.

3.4 FUEL ECONOMY TABLES

by
by
by
by
by
by

by

by

# cylinders.

passenger capacity.
HC emissions class.
CO emissions class.
NOx emissions class.

manufacturer's suggested
horsepower to inertia
cubic inch displacement

roominess factor to

These tables present the harmonic production-weighted fuel

economy in mpg.
included in each table.

a)
b)
c)
d)
e)
£)
g)
h)

IWT Weight (IWT) - Table 3-3.

Wheel Base (WB) - Table 3-4.

The three basic manufacturer categories are
The fuel economy tables presented are:

Vehicle Roominess (RF) - Table 3-5.

Horsepower (HP) - Table 3-6.

Cubic Inch Displacement (CID) - Table 3-7.

# of Cylinders (CY) - Table 3-

8.

# of Passengers (PASS) - Table 3-9,

Price - Table 3-10.




3.5 OTHER TABLES

Table 3-11 presents emission control system utilization sta-
tistics by engine CID class. The emission control systems include
catalysts and thermal reactors, exhaust gas recirculation, and air
pump. The data are presented as the percentages of the particular
emission control system usage to the total vehicle production for
the given CID class.

Table 3-12 presents manufacturers suggested retail price data
versus inertia weight class for the major automobile manufacturers,

3.6 PLOTS

Plots are presented for the various data base attributes. The
numbers which constitute the plots represent the number of occur-
rences found in the data base. The number "O" indicates ten or

more OCCUrTrences.

These plots are presented to show the relationship, if any,
between any two given vehicle attributes. In order to show the
actual relationship between two variables, a regression, using a
polynomial fit, was made using the plot data. The regression
equations and the correlation coeffient are present on each plot.
The plots and regressions presented are:

a) Inertia Weight versus Fuel Economy - Figure 3-52.

b) Wheel Base versus Fuel Economy - Figure 3-53.

c) Roominess Factor versus Fuel Economy - Figure 3-54.

d) HP/IWT Ratio versus Fuel Economy - Figure 3-55.

e) HP/IWT Ratio versus 0 - 60 Acceleration - Figure 3-56.
f) CID/IWT Ratio versus 0 - 60 Acceleration - Figure 3-57.

g) Inertia Weight versus Wheel Base - Figure 3-58.



h)
i)
i)
k)
1)

m)

Inertia Weight versus Roominess Factor - Figure 3-59,
Inertia weight versus Horsepower - Figure 3-60.
Inertia Weight versus Price - Figure 3-61.

Vehicle Roominess (RF) versus Price - Figure 3-62.
Length versus Wheel Base - Figure 3-63,

Horsepower versus CID - Figure 3-64,



TABLE 3-1.

1975 AUTOMOBILE PRODUCTION AND FUEL ECONOMY

Market Share
Percent of

1/

49-State
Composite Fuel

Manufacturer Total Production~ Economy (mpg)
GMC 46 15.4

FORD 25 13.9
CHRYSLER 11 15.4

AMC 4 18.8

TOTAL DOMESTIC 86 15.1
VW 2 28.1
TOYOTA 3 23.5
NISSAN 2 26.8

OTHER 7 22.5

TOTAL IMPORT 14 24,5
TOTAL FLEET 100 15.9

L/ Market share for 50 states
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TABLE 3-8. HARMONIC PRODUCTION WEIGHTED 49 STATE COMPOSITE FUEL
ECONOMY (MPG) VERSUS THE NUMBER OF CYLINDERS

Manufacturer Number of Cylinders

4 6 8
GMC 23.6 18.3 14.5
FORD 21.8 16,2 12.3
CHRYSLER -- 20.0 13.9
AMC -= 20.1 15.1
TOTAL DOMESTIC ' 22.8 18.2 13.8
VW 28.1 -- -
TOYOTA 23.6 19.2 --
NISSAN 29.0 19.3 --
OTHER 24,0 18.1 13.0
TOTAL IMPORT 25.4 18.6 13.0
TOTAL FLEET 24,3 18.2 13.8




TABLE 3-9. HARMONIC PRODUCTION WEIGHTED 49 STATE COMPOSITE
FUEL ECONOMY (MPG) VERSUS PASSENGER CAPACITY

Manufacturer PASSENGER CAPACITY

<4 5 >6
GMC 21.6 16.3 14.3
FORD 19.5 15.8 12.6
CHRYSLER -- 19.1 13.7
AMC 21.6 19.6 15.3
TOTAL DOMESTIC 20.6 17.3 13.7
VW 28.1 -- -
TOYOTA 23.6 -- --
NISSAN 26.8 -- --
OTHER 24.3 19.6 10.1
TOTAL IMPORT 25.3 19.6 10.1
TOTAL FLEET 22.6 17.5 13.7
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TABLE 3-12. MANUFACTURER'S SUGGESTED RETAIL PRICE ($) VERSUS
INERTIA WEIGHT CLASS (LBS)

Al
WEIGHT CLASSES (LBS)
Manufacturer <3000 3000-4000 4000-5000 >5000
GMC $3450 $4400 $5100 $7400
FORD 3500 4300 5150 8000
CHRYSLER -- 3700 5350 7050
AMC 3100 3750 4700 --
TOTAL DOMESTIC 3450 4200 5250 7500
VW 3400 .- -- --
TOYOTA 3750 -- .- --
NISSAN 3550 -- -- --
OTHER 4150 10,000 -- 36,600
TOTAL IMPORT 3900 10,000 -- 36,600
TOTAL FLEET 3700 4450 5200 7550
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N= ©877,00  (THOUSANDS)
rRANE 13,1 (VPG)
S= 3,10 (7PR)
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FIGURE 3-1. HISTOGRAM OF GAS ECONOMY (EPA URBAN CYCLE) (49 STATE)
VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR DOMESTIC PRODUCTION (50
STATE)



N= 1073,50  (THOUSADS)
MEAL= 21,4 (PG)
S= 5,38 (1PG)
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FIGURE 3-2. HISTOGRAM OF GAS ECONOMY (EPA URBAN CYCLE) (49 STATE)
VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR IMPORT PRODUCTION (50
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M= 7950,50 (THOUSANDS)
MEANS 13,8 (“PG)
S= 4,24 ('PG)
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FIGURE 3-3. HISTOGRAM OF GAS ECONOMY (EPA URBAN CYCLE) (49 STATE)
VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR FLEET PRODUCTION (50
STATE)
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N= afR77,00 (THNUSAADS)
MEAY's  15.1 (PG
S= 3,37 (4PG)
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FIGURE 3-7. HISTOGRAM OF GAS ECONOMY (COMPOSITE CYCLE) (49 STATE)
VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR DOMESTIC PRODUCTION (50
STATE)
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FOp IVPORT PRUDHCTIOR (50 STATE)

Nz 1073,50  (THNUSARDS)
Hrans  24.3 (MPG)
S= 3,34 (1PG)
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FIGURE 3-8. HISTOGRAM OF GAS ECONOMY (COMPOSITE CYCLE) (49 STATE)
VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR IMPORT PRODUCTION (50
STATE)
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M= 7950,50  (THOUSAHNDS)
Mg Az 15.9 (MPG)
8= 4,77 (vPG)
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FIGURE 3-9. HISTOGRAM OF GAS ECONOMY (COMPOSITE CYCLE) (49 STATE)
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N= 6877,.00  (THOUSAWNDS)
MEAi=4352,35 (LRBS)
S= 754,56 (LBS)
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FIGURE 3-11. HISTOGRAM OF INERTIAL WEIGHT VERSUS PRODUCTION OF
MODEL (FULL YEAR) FOR IMPORT PRODUCTION
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N= 7950 ,80 (THOUSANDS)
MEAN=4114_,43 (LRS)
S= 939, 21 (LBRS)
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lj, USER INFORMATION

4,1 TINTRODUCTION

This User's Guide Chapter contains instructions which will
enable a user with minimum computer experience, to use effectively
75% of the Automotive Characteristics Data Rase (ACDB). Presen-
tation of the instructions contained in the guide is so ordered as
to represent a logical flow of information concerning the required
user's actions and the computer's response relative to the ACDB
and the System 1022 Data Management language. The case study ap-
proach is used to demonstrate the capabilities of ACDB. Problems
and questions are proposed and solved in a step by step demon-
stration approach using ACDB. This methodical approach enables
the new user to propose and solve many more hypothetical questions
than the basic questions and solutions incorporated within the
System 1022 Data Management Manual. This manual, available through
TSC's Data Services Division, should be consulted for greater clar-
ity and a more detailed explanation of any concept that is unfa-

miliar to the user.

The order of presentation of concepts is: 1) an explanation
of the sign-on procedure; 2) use of information and help functions;
3) use of System 1022 commands arithemetic functions applicable to
ACDB; 4) applications and utility of ACDB routines; 5) use of the
proper sign-off procedure. Also, key references are made to spe-
cific examples that are included in Appendix A.

4.2 USER INSTRUCTIONS

4.2.1 SIGN-ON and LOG-IN Procedure

a) Access to computer

The basic steps required to gain access to the computer
and place the user's teletype (TTY) in the System 1022 operational
mode are explained and demonstrated in this section. For a more



detailed presentation of the system sign-on procedure, refer to
the System 1022 manual.

The System 1022 user must provide the correct identification

codes in order to attach his input device (data terminal) from a
remote location. The LOGIN command informs the computer facility
that a new job seeks access to the DEC System-10 computer. A

prompted response will request the following identification codes
from the user:

iy

2)

3)

Job Number - A seven digit job accounting code; reading
from left to right, four digits, a comma, and then three
digits.

Name - The user's last name or the name of the person
assigned to the job number.

Password - A user-defined alphanumeric word with up to
six characters.

The methods used in this manual to indicate a response from

the computer and the user input actions are:

1)

2)

C: The letter "C" placed at the left sides of the page
in this manual and followed by a colon is indicative
of the computer's response to a command.

U: The letter "U" followed by a colon is indicative
of a required input action by the user. Also, a "+ "

indicated a carriage return.

The actual steps required to '"Log-In" are presented below.

1)

2)

Establish contact with the DEC System 10 computer via
an acoustic coupler, telephone, dataphone, etc. An
On-Line indicator will indicate that a TTY data line is
available. Type a C+ {(depress CTRL key and type C).

If the response is a period (.) contact has been es-
tablished and the DEC System-10 is available to receive
the LOGIN command.

Type LOGIN then depress the carriage return key (RETURN).



OO

3)

4)

5)

The terminal will identify the DEC System-10 computer
and the TTY data line, and will respond with a # symbol.
The # is the system prompting function which requires
the user to type his or her job number.

Type the seven digit job number then depress the carriage
return key. The terminal response is "NAME:". The
user's name or the name assigned to the job number is
required from the user.

Type the assigned name after the response NAME: and
depress the carriage return key. The response is
"PASSWORD:", The user's assigned password is required by
the system prompting function.

Type the assigned password after the response, PASSWORD:

An example of the above procedure is as follows:

EXAMPLE

U: LOGIN

c: #

U: User's Job Number +
C: NAME:

U: User's Name ¥

C: PASSWORD:

U: User's password

COMPUTER PRINT-OUT

On the computer print-out, the computer and Jdata line

jdentifications are included after LOGIN. Also, the user

name and password are not printed-out.




Upon the correct execution of the above steps, the teletype
(TTY) responds with the time, date, day of the week, and the message
of the day, as shown below:

Ctiun e CLHC

PRI PLL LeERs
Eli-if MILL MUT BE AUFRGLAELE FOF CEMERAL UsE JRHUARY &g
; G DUIF TEATIONS BETMG FALE TO THE ELECTRICAL SYSTEM... T
FUTTUE ikl Tk UPDATED WHEM FURTHER DETARILS ARE AUHILAEBLE.

H AT
RIS

(b) Access to ACDB

After the message of the day is presented, the System 1022
is automatically activated and the following information is given:

C:
R ot & IR A O S |
VL PG LEETD AR onsl
le L Pl
i EZE [ R L & e ]

NOTE: The "*" indicates that the computer is waiting for the
user to respond with a command.

The first option available to the new user is to learn the
names and functions of the various ACDB software program routines

by typing @INFORM.

EXAMPLE:
U: i Do b
C: ol diiddiobdy 4 o
P b bl
Y T N B (LA R PE AR B 1| 2 PP MRS
Leontiy) b WiTHeRsE RO Pk wll Il
FE TSI (| I ] O O 11 O T B W | R e CURE ER

The @INFORM command contains instructions for the implemen-
tation of the @LIB1, @SYS1 and MON1 commands which type out a list
of routines, and a series of instructions as an aid to new users.
When the user is in doubt about the correct routine necessary to
generate a particular output, the user can call up the @LIB1 com-

mand for a complete library listing.
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EXAMPLE :

L TR CASE O T

CUNLERTE HELL TS FIETET L D

P GENERRL FRINT DUT FEFCET ol 177
Cobiabh MoSTOORAA ROUT

R LHi1lﬂi1ﬂ‘ iTh

CEFERAL FREIFT oY &S dhe-FILE GROLF GFPT
UOTRERMSLATION S Jok-FILE TR GRPT

10 inTIHF

STTRIBUTES PRIMT OUT EGLTIHE Oh
FOLT IHE

jRLLH ‘LLf
i Z_.-..x & l 1 L I_.-I"x

Bl

Colatn LdkL

FEGEELS DO FOUTIHE

The @SYS1 file contains specific information concerning the
general System 1022 commands.

¢

EXAMPLE PLET

U: » iyl

Ce o DLLWING Fo=d
TYRE T

LR DRSS CPEH . CREFS. DS DATAZASE & CLOSE rlTHEF'-i
FIND 10 BET & 44 SELECT FLL RECORDS WITH ID BETHEEM & & 44
SLARCH Fas LT 71 FFUH :ET OF REECORDE NLEEATY FOUMI
: ET WITH Feg GREATER THARMH 71
SORT &Y ATTE -HFT EELLL|LD FECORDE IM GRDER OF RSCEMDIFG ATTD
TYFE HTTL HTTE VYFE ORTTRIBUTE L2t FOR ERCH RECORD SELECTED
BEUTIME FERFOFM [F I BEE-FILE FLTINE
CodfTROL -0 = o o - T ® (SYSTEM 162
IZOHTROL - IHTERRUFT FFDEE--IHM o TFOHITOR LE”EL]
IMFORM OM CARYD. OMD STRUCTURE

LEFERATE CARTS. DMD USINHG CRREVS. DM
LORD CHFTS, D LEHMERATE CAFFS.DMS USIMG CARTYS.DMI & CRARTE, DMD
LT LUMFLETE FFR THG &owd T . (ROHITOR LEVEL!?

CCOHFLETE LIST uF COAMANDS I SWETEM 1822 HAMOEBOOR)

oo T

)

CHEEHZTER MEHHIHG

: YOFOR MOHITOR LEVEL COMMAHD LTWFE B oi@22 To GET #3

& SEFSY FOR Efi 1928 COMMAND OF ROUT IHE

A1 FOR COMPLET TGN OF FORMAT ATEMEMT (TYFE EMD. TO GET #1
CFOR TECD COREABD CTYPE BV ESC e ESCS TOOGET #)

¢ PR DPL STARTEMENHT (TWFE DFL EHIL TO GET #¥i




The @MON1 file contains information concerning the general
PDP-10 monitor level commands.

EXAMPLE:
U: = AN

C: oo ingblonis /oLy

TR GTERFUPT PROCESSING AHD RETURH TO .

oLl CHTER SVETEN 6ol

POERT LPTEE SF ILHAML ERT FRINT FILAM.ERT it Lel-UHSE LINE FRINTE

ol TR OUT USE STORAGE BUOTH & STRTUS

L EFE FILNAR. T TELETE FILMAM.EST

Tin TYFE OUT S% FILE DIRECTORY

B0 PR DU ROUGH GO OF 0D SIRHCD LuG i

B LG E R ILL 0By DELETING TEMPORRRY ¢
CLOEPLETD LIET OF CORMARDS IH DECSVSTEM-18 HAHDEQOE

NOTE:

1. These "help" messages, normally typed at log-in time, may
be rquested after any* when operating in the System 1022
mode.

2. A user enters system 1022 from monitor level by typing
"RUN SET1".

EXAMPLE:
U: it ST
C: ..

i TR S o o T S L
IS U I ST S A Attt

DR I T 1 A AT I B e

PSR 1 P IS B TR K AL

Hlig VGLRE (YPE #IiFOiRe

When it is unclear whether a user is under the control of the
monitor or System 1022, he depresses the carriage return key. A
period in response shows that the monitor is awaiting a command;
an asterisk indicates System 1022 is awaiting a command. The log-
in or job initiating procedure has been programmed to enter System
1022 automatically as indicated by the asterisk return at the end

of the procedure.



4.2.2 Using System 1022 in the ACDB Program

The basic System 1022 commands are discussed and explained in
this section. The FIND, SEARCH, SORT, TYPE, and TOTAL commands
are defined and presented with examples and some special applica-
tions. Also, System 1022 arithemetic functions are defined, and
examples of their use are presented.

a) FIND/SEARCH Commands

These algorithms are initiated for the purpose of selecting
specific record groupings for detailed analysis and reporting re-
quirements. Logical expressions and attribute names may be used
in conjunction with numeric values when selecting groups of records
for analysis and generation of output for reports. The SEARCH
command initates a search algorithm to retrieve a record containing
the attribute as specified in its command string. It searches only
those records found in the last FIND or SEARCH command. FIND com-
mands are exclusive, as they function only as a result of keyed
attributes or special system names. Therefore, whenever possible,
the FIND command should be used instead of the SEARCH command.

NOTE: In the ACDB programs, the keyed attributes are im-
portant attributes that can be used with the FIND com-
mand for analysis and report generation. Refer to the
following table:

ATTRIBUTE CODE NOMENCLATURE
CID cubic inch displacement
GEU gas economy (urban)
GEH gas economy (highway)
GEC gas economy (composite)
1D record identification number
MOD vehicle model
CWT curb weight
IWT inertia weight



HP horsepower

MDS percent production for vehicle con-
figuration
MLP suggested manufacturer's list price

A list of all program attribute code abbreviations along with their
descriptions can be obtained by typing the command @CODE. Refer
to Appendix A for a complete print out of the attribute codes.

Other important aspects of the FIND and SEARCH commands are
the logical statements used in retrieving data. These functions
are:

FUNCTION CODE FUNCTIONS

GE greater than or equal

GT greater than

LE less than or equal

LT less than

NE not equal

EQ equal

BET between, i.e., sets attribute
range

NOTE: See pages 42 of the System 1022 manual for more de-
tails and examples

EXAMPLE 1 The FIND Command

Examples of the FIND and SEARCH command and logic functions
are presented below:

The user has asked the computer to find all models (MOD)
called Cheverolet (CHEV). Four Cheverolet vehicles were found.

EXAMPLE 2 The GE logic function used with the FIND command.



This configuration of the FIND command will retrieve all
records with a value greater than or equal to the attribute value.
Only those records containing the specified attribute value are
considered for comparison.

The user has instructed the computer to find all the vehicles
in the data base with engines that have a cubic inch displacement
(CID) greater than or equal to 475 CID. Two vehicles were found.

EXAMPLE 3 The BET (Between) logic function used with the
FIND command.

This configuration of the FIND command will retrieve all
records with X values that are between the two limiters
(a < X <Db).

The user has instructed the computer to find all vehicles
with engines that have a CID between 300 and 400. 76 vehicles
were found.

EXAMPLE 4 The SEARCH command used with the FIND command
and LT (less than) logic function.

acoOc

The user has requested the computer to retrieve all the
records of the Chevrolet models. Four records were found. Next,
the user seeks to determine how many of the four Chevrolet models
have engines with less than (LT) 360 CID. One vehicle was found.

b) TYPE Command

TYPE (PRINT) - Data may be retrieved from the ACDB and



nocnc

printed on the user's terminal by executing a standard
System-1022 type command. The data will be listed in
tabulated format without headings or general report
formating. The utility of the standard type command as
an attribute listing function becomes apparent when a
model characteristics review or model characteristics
look-up requirement occurs.

EXAMPLE: s WoF Do AL

RN I

e oy
RV

U
C: &
U:
C

In this example, after the FIND MOD VOLO (VOLVO) string is
executed, the TYPE command is used to print out the three
models name, cubic inch displacement (CID), and transmission
configuration (TR).

Arithmetic Functions - Basic operations in the Automotive
Characteristics Data Base analysis and output algorithms
are: Add (+), Multiply (*), Subtract (-), Divide (/).

EXAMPLE:

ki



In this example, four Chevrolet vehicles were found.

The production

(X1000) through June (TP3) and March (TP2), horsepower (HP) and

inertia weight (IWT) were then typed for each Chevrolet.

The pro-

duction of each configuration from April through June (TP3-TP2)

was found, and, finally, the horsepower
were calculated.

c)

to weight (HP/IWT) ratios

SORT Command - A selected group of records may be sorted

in an ascending or descending order as specified by the selected

TYPE commands after a SORT
puts in the same order as the result of

attributes.

order in which attributes are listed in
determine the order of the SORT command

or DESCENDING is included in the command string.

command will produce out-
the SORT command. The
the command string will
results unless ASCENDING
The ASCENDING

or DESCENDING function acts on all attributes preceding it in the

command string.

the ACDB program, enable the user to select ordered groups

vehicle records for analysis and report

EXAMPLE: Unsorted Output
g o e Gt .
U: =
C:
L: #
C: ;
b
f
FEEN
Efild
EXAMPLE: Sorted Output
U:
U:
C:
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The FIND, SEARCH, and SORT commands, when used in

of

generation.



The illustrated éxamples in this section show a comparison
of outputs for the unsorted and sorted data. In each case the
user executes a command string to retrieve all records from the
data base that have hydrocarbon emission level between .2 and .3
grams per mile. In the unsorted version, the user executes a TYPE
command to print the vehicle model, CID, and hydrocarbon emission
level on the TTY Terminal. The sorted output in the illustrative
example is an ascending order starting with an engine CID of 121
and ending with an engine CID of 440. In the command string,
"SORT CID UP", the word "UP" is equivalent to a descending order
sort. Also, the "DOWN" would be equivalent to a descending order
sort.

d) Totals Functions

The TOT command acts on group of currently selected records
in order to collect and evaluate data for the purpose of generating
totals of selected attributes. The TOT function is used only in
TYPE commands where selected record groups are implied.

EXAMPLE 1:

ac O
-

whA DR

nc

Three Nova vehicles were found. The CID and production of
each of these configurations was then typed and finally the total
production (245,000) for all Nova vehicles produced through June
31 was typed on the data terminal.

A more complex configuration of the TOT function can be used

for analysis and report generation.

Problem: The user wishes to know the harmonic production
weighted average composite fuel economy, of all Vega models.



EXAMPLE 2:

i,

ISR

nCcnOc

Rt % 1S | T
:

R I o | '—
T I 5 D

(@Y=

In this example, the FIND command is used to retrieve all Vega
models. Next, the production and fuel economy of each configu-
ration is presented, and, finally, the harmonic production-
weighted composite fuel economy was found by using the TYPE
command in conjunction with the TOTAL command.

e) Mean, Max, Min Functions

These functions may be used when considering numerical valued
attributes selected from the Automotive Characteristics Data Base.
An illustrative problem and example follows:

Problem: Determine the Mean, Max, and Min, Cubic Inch
Displacement (CID) of all Nova models.

ncCcnc

noac o

For this example, the mean CID for Nova models was found to be
287.33 in3, the maximum CID was 350 in3, and the minimum CID was
250 in3.

4,2.3 Routines

a) @GP0 - a gcneral printout report on the TTY which
includes all data base attributes. This routine presents the data
in a formated output with labeled group headings. The attribute
data are grouped under the following headings:
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Vehicle Identification Emissions

Dimensions Fuel Economy
Engine Parameters Production
Transmission Comments
Performance

Use of the @GP0 routine.
Procedure:

Use FIND or SEARCH commands in order to select the
vehicle models to be included in the @GPO report.

Type @GPO and depress the carriage return key (RETURN).
EXAMPLE:

U: = RS LR
C: RN B} S

Figure 4-1 presents the GPO output

A printout from the line printer can be obtained for large
vehicle group selections (i.e., more than 10 vehicles for the @GPO
routine) by following the above procedure, except, the user types
@ PGPO instead of @ GPO.

b) @ SAPO - Produces a selected attributes printout report
on the TTY with proper column headings. A maximum of 11 attributes
are presented, nine of the 11 attributes may be selected by the
user. The vehicle model and ZID are inherent in the @ SAPO routine.
These two attributes are always included along with any attributes
selected by the user in the TTY printout. This routine is especial-
1y useful in case studies where only selected attributes are re-
quired and the need for a GPO of all the attributes is not neces-
sary.

Procedure:

1) @ SAPO, for new users, will generate a set of instructions
on the correct sequence commands required to execute
the @ SAPO (Selected Attributes Print Out) routine.



SEHIERRL FRIMT QUT

TSR

UEHICLE IDEMTIFICATIONS

ITh  EHTERED SEAR DI MFGRE DIWISTON MIDEL VEHICLE TYFE

TFEH
TRAH
TRAN

1275 DM GH CHELMOLET [HMOLIA
1975 LM GH LHEURDLET FICA
LETD DM GH CHELROLET [0

HIFR= 177

23 APR-17-73

SIVIEHS TN [l

L=

Ik IWRTL GCURE  TRSE IMHESS PRSS

DoTnllid41258
S B S
oOTEI114535E

o
|
L foL
i ]
r
Lh

I ILINHE PRRAMETERS THHHEM

. O FLEL =EFE
Tvk TVFE oTD0 £h FRT HF FREIHS TYFE EHD

1ag
11E
145

IS TOMS FUEL ECLfony (PG

LOMTROLE LEVEL LGMepTd cFA CYECLE STERDN STRTC

I0% HC CO Moy OTH HIZ o R IR OTH RIS HEL COre B d

ki CHT EGRE  EFE o G gy ad.a R o
AIR  CAT EGRE  EFE TR 4.8 6.8 i G
i CHT EGRE  EFE S B 4.8 12,8 i B

FRECDLCT TOH

% TOTAL PROD X 12E9
MUDEL
T4 WMOLLME

= EFFR DATH  Mokp=2, D

FIGURE 4-1. GENERAL PRINT OUT (GPO)
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EXAMPLE:

o
U:  finf piod CHEW
C: 4 S FOUHD.
G:'s s
C: TO GEMEFRTE 0 3T FLFORT OF UF 5O il SELECTED ATTRIELTES
SEGIHMIMG WITH MOD AHD CIDE ¢
(1.  SOLECT RECORDS I0SIMG FIMD % 2ERRCH COMPRHDE
[Q-‘ TYFE wTiciCR > (0 = CRARFIFGE RETURMHD
[, FOLLUWIMG THE # TWFE & HTTRIEUTE FOLLOMHED EY
SHOLGH SPACES TO TOTAL 7 COLUMHSs THEM <CR>
) _f_ prHE ATTRIBUTES ITLIF  COl P4l BMHICH ESCEED FIELD SIZED
(4.1 FEFERT 3.3 UHTIL AS MAMY AS 2 ATTRIBUTES HALE EEEH TWFED
(5.1 FOLLOMIMG THE HEXT # TYPE @T1:Z.
2) Following the instructions presented in (1) above, the
@ T12 followed by a carriage return is executed. The
attributes, desired to be printed, are listed followed
by a carriage return. Finally, @ T13 followed by a
carriage return is typed.
EXAMPLE:
Us# §orofg Mo LHEi
C: Fibin,
u:
C: i oy bt Ll A
u:
NOTE: Typing of @ SAPO is not necessary for this sub-

routine to be executed. The user can proceed

directly to the €@ T12 command.

3) The following is then typed on the TTY:
C: SLLCTED T TRIBUTES PRIRT-OUT
=1k
fab oot a1 il HE AL
WA b TIPS B {51
ok T IS 'S B A S 1Y
TR TURIEE T TN St O S S 1%
CHEL S DD, 00 JE s
NOTE: The data presented in @ SAPO output format can be used
for reports. It is a more efficient version of the

System 1022 TYPE Command. When using the TYPE command,
a separate format must be used to type out the headings
and attribute values each time a change occurs in the

attribute grouping. When using the @ SAPO routine,
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the headings and attribute values are properly spaced

in the output report by the spacing used when inserting
the desired attribute names.

c) @ ACODE - This routine presents a TTY listing of all

data base attributes with a description.

Procedure:
U: @ CODE +
C: (Output List of Attributes)
NOTE: See Appendix A for a complete print out.

d) @HIST - Initiates the Bar Chart (Histogram) Routine

along with procedural instructions. A demonstration of the @

HIST routine is presented in the following problem and illu-

strative example.

Problem: The user desires a histogram of the fleets' EPA

composite fuel economy. The data must be arranged such that any

percentage of the total model production may be compared with its

corresponding composite gas economy.

o c ac

Solution:

1) Type @ HIST for user instructions on how to generate
desired histogram. As per instructions, find the record
group to be used.

EXAMPLE:

Gl SELRLTION UF FECURDS LESIG FING AMD-OR SLRECH 00 imAHDS

CTo0 HT TR D=l RTTRI-E-HnIEs BT23.

2) As per the @ HIST instructions, type @T22 TP4 GEC
@T23, where TP4 is the total vehicle model year pro-
duction and GEC is the vehicle's composite fuel eco-
nomy. Next, the computer will ask the user a series
of questions on the desired output format. The user
will supply the proper answers.



EXAMPLE:

U: = P beta s B
:

C: i & S o POE QUTRUT To TELETYFPE O DlokPILES:

EVAE

Us oli#l 18 amb o ipEs v 7Tl FLEET
C: « o cslsiik T OPGE PO

TR

TiiL i LITEs UR TYRED
NOTE: For setting the breakpoint (last question) "1" and "2"
are specific formats for fuel economy and "T" is a
general format which allows the user to specify the
desired breakpoints. All attributes used in this

program, besides fuel economy, must use the "T" format.

3) After the user answers the last question, the computer

responds with:

(a) Results Table

C« FESULT IHhs BAMGES ARE:

GFic Daomiary cCopPesITE CYCLED OUF PREODUCTION OF FMODEL fFULL YEHFD

L

bab. Gaiddis b
sk s L
Lk S L
L pohetdis LT
I Loekikde L
il Ll ki L
i S ke L
‘_IL. 13 13' . ".“':_] B L..|
|_|L I';“"i = L_'Ei LI W
il Ol Wi L
it I LS P
(. Sitgkikis L
b SR T R
sl Gep g s 1T

(b) Statistics

':HigiJGFHH I OGAS ECopimy oS DTE CLL
PR PROULICT IOM aF  pioREL oFULL YDRED
dheb duiiel PLERET

i CAGL i f THOUSARDS )
B EE N A L R
2 w W Dk

(c) Histogram (Figure 4-2)

~
!
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PRI

i

! I
THREH
AT
{LH(BE
[HEEE
[

FEIEE I
Rl
ailfiEH
HEHE
it

« EHEE,

EHEE
e
hlal
i MBS
i H
ol B EH
]
clHHE
HEABE

- HEHE .

GIHIBE
i
1
HHEH
S
HEHEE
HEEE
HEHE
HHEH

HERE
i HHEE
HHHH
HHEHE
L
HisHE
HHEH
HHEA .
i mHH
HHEE
HEBH
HH
HEBEH
{REHEH
[REHE
HIHBE
B
FIH@DE .
HHEE
HEHE
HHEE
HEBE
HEHE
HEHBE
S
HEHE
HHHE

SEEE
HHEH
BHHHA
HHEE
HEBES

RN
HEHmE
HHEH
HHBH
[ E
HEEE

i
{EHHES
HHBE
i EHH
HIH®H

BEOE smms HEEBH
BHEH DREE OO some omms EEBH

. EHMAH.
i 1

Lo

. [HHEE HEEH . HBHE . BHHE.

1hia !'_.IE

Lk CCORIMY TCOMPOSITE CYOLES CHFGI
iv OUTER LIMITS ARE ZERD & IMFIMITYY

FIGURE 4-2.

HHEE. HHEHE. HHED. BRES. .

i T i
CEL 3

HISTOGRAM OF GAS ECONOMY (COMPOSITE CYCLE)

VERSUS PRODUCTION OF MODEL (FULL YEAR) FOR TOTAL FLEET.

e)

Regression/Correlations Analysis Routines (RGRS)

The RGRS routine allows the user
as dependent and independent variables; to
functional relationships; to determine the
which best fits the data;
data.

and to determine

are:
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to: specify attributes
specify one of three
equation of that type

how well it fits the

The three functional relationships currently implemented




y = CO+C1X1+C2X2+C3X3+'"+C6X6 (multiple linear, STD)
€1 %2 ©3 c . .
y = COX1 .Xz .X3 ..... X6 (multiple linear, LOG)
- 2 3 4 5 6 .
y C0+C1X+C2X +C3X +C4X +C5X +C6X (polynomial)

When the teletype types 'ENTER REGRESSION EQUATION', the user
types an identifying caption jndicating which of the three equa-
tions he has chosen to fit. When the teletype types 'ENTER TYPE OF
REGRESSION TO BE USED', the user types M for multiple linear and
then STD for the first equation; M and the LOG for the second
equation; or P for polynominal for the third equation. If a poly-
nomial regression is selected, the user also sets what degree is

to be used with a maximum of 6.

When the teletype types 'ENTER NUMBER OF OBSERVATIONS', the
user types the number of records selected (data points being pro-
cessed). When the output for a given case has been typed, the
teletype types: 'IS ALL WORK ON CURRENT DATA FILE COMPLETED ?'
Answering yes exits from the routine; answering no allows another
functional relationship to be fit using the data points already

selected.

The use of this routine will be illustrated by the following

problem.

Problem: The user wishes to find the relationships between
fuel economy, inertia weight, rear end ratio, and CID to inertia

weight ratio for AMC vehicles.

1) The user first finds all AMC vehicles in the data
base and then types @ RGRS for program instructions.



=N

o0

0O < 0O o 0oac

cO aco

(@] 0 cnO acon

o LEDOETT T
CEe ! _IL-.!'!‘

ST RTTL ATTE . . . ATTF B793.

EXAMPLE :

LN

De RECS i,

TGN REGRESSION ROUTIME TYEE

i .

bt

i S l
PREN

CLHTED pRGeDZsion DOUATIONHY PROMFTS O JEADER L INHE FORE OUTHLT

CLRGED TR T REGIESSIOM TO BE USED iMrESl epapETS

v P el T DL E Lo e FRE I WO T R RS I N ol T LT,
IR NN TR T IR TS S T R [ = i BETO

l O 0 i M I N T e HXT YET IMFLEMENTED
NOTE: "FIND IDVC 4'" means Find Mfg. AMC

2) The user follows the instructions as presented in (1)
above and answers all questions presented by the computer.

EXAMPLE:

21
BRI A

Ll e 2

s TR THE MUMELE OF UARIAELES.  (MASIMUM OF 7

RPN THE GlbiBER OF CRESERUATIONS. R TN OF S

FTEE OPERATION MODE., DSTH OR LaGs
Lt

CHTRRE THE POSITION OF THE DEFEMDEMT UARIFELE.

PHTRE THE HUMEBER OF IMNDEFEMIEMT O8RISELES

fel THED FOSITIONS OF THE IMBEFEMDEMT UAEIAELES
Do AsCEMDIMG ORIER.
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NOTE:
1. The numbers of observations is equal to the number

of AMC vehicles found in (1) above.
2. The dependent variable, in position 1 is GEC.

3. The computer output is as follows:

C. wlLLFERZEINN COEFFICIENT: FOR
GOC = L DTS e (RRSECE LIS I THT R

CIHTERCERTY

i S.0e o= =
S 5]
§is v B ii. = S H
i E TIONM COEFFICILMT (Rl = . DA
CenDEED DREROE o ESTIvRTE = R ]
C: CEOCLL LCE T CURRENT OATH FILE COMPLETED:Y IVES i P

U: o
NOTE: After the regression coefficients are presented, the

user must answer the question "Is all work on current
data file completed?"

f) Plot Routine - The SPLOT routine generates a scatter plot

relating two attributes graphically. The user has the option of
generating the plot on the teletype or as a disk file named H??777.
DAT to be printed later on the line printer. Also, the user has
the option of labeling the Y-Axis scale.

Again, a problem is presented which will show the user how to
use this routine.

Problem: The user wishes to see ''usually" the relationship
between CID and inertia weight for the domestic
fleet.

1) The SPLOT is typed, and instructions on how to use this

routine are presented

EXAMPLE:

: il
s ienT rhbE SPLLUTICH oF PECORDE USING FIND FHDC DR SERRCH CoFRRbLeE
THEM TYPE G108 FTTRI-Y-rnls ATTRI-G-HRIS BT



2) Following the instructions presented in (1) above, the
vehicles which comprise the domestic fleet are found.
Then " @ T28 CID IWT @ T29" is typed. This initiates
the plot routine and defines the X axis (inertia weight)
and the Y axis (CID). The user then must answer the
questions presented by the computer.

EXAMPLE:

Gt DR L b GlTRUT T SELETYFPE OR DISKFILE: T

@] (@) cnc

peowci D oaiibr TOR DOeER T D0 PRCOLCTION

C: U ovi o bl VHEITE WITH SCALE OF JRLUES: =

NOTE: For the last question, "S" causes the Y axis to be
scaled according to the maximum and minimum values
found.

3) The resulting plot is presented in figure 4-3.

NOTE: The plot numbers refer to the number of occurrences.
A ¢ indicates 10 or more observations.

g) Combined Regression and Plot Routine - The SPLRG routine

combines the @ SPLOT and the @ RGRS functions to generate a scatter
plot relating two attributes and also fit the data to a polynomial
equation.

Procedure:
1) Type @SPLRG for instructions.

Example:
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FIGURE 4-3. SCATTER PLOT OF INTERTIAL WEIGHT VERSUS
CUBIC INCH DISPLACEMENT FOR DOMESTIC PRODUCTION
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2) Following instructions as presented above, the selected
vehicles are first found (in this case GMC automobiles).
Then, @ TR28 GEC IWT @ TR29 is typed (we wish to plot
and find the relationships between fuel economy and
inertia weight). The routine is initiated and the user

answers a series of questions posed by the computer.

EXAMPLE:

AP LD D

U i
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C
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Cowib o 70 20 Lab e roaid il Binloes
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3) The resulting regression is performed and plot typed and
is presented in figure 4-4.
4.2.4 SIGN-OFF Procedure

a) *exit+y (To exit System 1022 and correctly close the
ACDB file.
NOTE: Avoid use of 4C function to exit from System 1022.

b) .K/F (This is the correct sign-off format to use when
logging off the PDP-10 system.

Sign-O0ff EXAMPLE:
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FIGURE 4-4. SCATTER PLOT OF INERTIAL WEIGHT VERSUS GAS
ECONOMY (COMPOSITE CYCLE) FOR GMC VEHICLES
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NOTE:

When user is prepared to kill his or her timesharing
job and break contact with the system, he or she types
K/S or X/F. Either command kills the user's job.
Also, K/S deletes temporary (filename.TMP) files which
may have been created during processing. Obviously,
K/S should not be used while another user is also on
the system; so, a warning is typed if this situation
occurs. Warnings are also typed if the user's sign-off

quota is exceeded. On any warning, the system waits
until the user aborts the command with a 4C. Then,
the user may use a more correct sign-off procedure.

EXAMPLE:

U:
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i

K/S

(sign-off data)

o e
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APPENDIX A
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