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) . .
for a management mformatzor; System, it is
geographically with the

arise from the fact that market data are

! P"Ob]e.ms y form which clearly defines the relation-
ble' mio::h‘ Jevels of geographical subdivisions and
= T‘hi;’ a-rt‘ most often reported only'by ge.noral
e references and broken down alphabetically in an
- “'?fﬁ ult to manipulate. Such data have to be re-

i g l(cmcd laboriously before they can be made
j and pmgcmcm in usable form. Consequently, they
able t0 n}ah ‘d too late for practical use. Certainly, data
e [“mlsmew[ take full advantage of electronic data
oy cqf,?pmenl for :mqr;lp.hival an;llysi's and .plotting.
Beiefly review the events in a corporation to illustrate
data in a two-dimensional geo-

ahility of storing . !
uince which will be readily available for data

ag and analysis. o .
plex manufacturing or dlsml.)ut.mg enterprise, mar-
are reflected over and over again in daily, hourly and

See minute operations. I’u}l(‘tion and location seem to

s o sides of the same f'(nn. ) .

& changing economic environment in which a company
has to be l-nm}mwd frequently to forecasts which
od as a basis for production schedules and marketing

No matter how reliable the indicators are, unless the

9 are studied regionally, it is difficult to identify the
7muiring special attention and action. The indicators
j mdmg to the category of industry or business. In an
gty producing and ma rketing consumer goods, the empha-
il be on population data, income groups, and telephone
olds. An industry manufacturing computers and busi-

§ equipment will rely mainly on survey data furnished
riodic: y by the company’s field organization. Industrial
gpment, similarly, has to depend on its own marketing
zation, and on physical surveys, to detect the need for
ivestment goods. In each case, location and adjacency
gonstants which do not change in any of these studies.
glopment and growth are intrinsically related to geo-

ieal locations, and any activity that affects them has to be
amposed on the arca where it occurred. Resources, labor

- engineering skills, demand, production facilities, capi-
and finance have to be studied and considered in relation
S '*“ and adjacencies. Channels of distribution, trans-
Hon, warehousing policies, and sales organizations, too,
fan out from the physical location. To a considerable

_lf’cation will influence the pricing policies, impact of

#ition, and the interrelation of price and profit.

*
The success of business operations in our comj :
omy often depends upon the ability to correet
accumulate and analyze masses of data directl
gcggraphiml distribution and concentrations.
tvities of both perishable and durable goods are
with the location of key distribution centers and
o.f reaching potential users by the shortest, as we
tive, routes. Manufacturers ’wish to analyze the
of resources to a new plant; in personnel recruith
Jective 1s to locate areas of concentration of
of skilled labor. Economists and statisticians
ﬁel'd ‘of human endeavor are pressing for imp!
which rely heavily on geographical data. :
R?al-time computer systems, which represent hu
require the consideration of geography. In the @
in col.lecting data, in arrangingkdata in the dat
organizing the output logically,\ve need to conside
This article reviews briefly the existing tools in
cconomic analysis, and describes a coding systef If dayy
geographical location, The article also recomment . > i Eroupcd
rules for implementing the linear geograph"“‘l it .

agement informat; " ! 4 methog, . ; .
gement information systems. Omp, S for the solution of transportation problems,

i ﬁons of
9. = the center vty ary . < 1ctica
Existing Tools in M rket and B ic ter of gravity, various statistical

O
I aen?.a(l::;n;l“;[“‘i”\ etc., can all be used to best advan-
.1 any management analysis related to econg A the lnpul/()utput analysis can be en-
keting, two criteria have to be considered: (1) €€onomic profile of a community or region can
of the market, and (2) the industries invol

A New Concept

'»_' ll.near location coding system, the principles of which
"ﬂfﬂlned briefly in the following paragraphs, has been
E¥Olume applications, and offers considerable improve-
wer_mﬂh(’d\ now wused in the aggregation, processing
; Wysns of data. The concept is based on the realization
e lnates of latitude and longitude are an alignment
lli;: oipt"::((;"d‘_"'. certain size, that lh(’fe can l.)c arranged
h o ~dimensional spaces, forming a grid, and that
3 h | can be \in;i'\‘nl'\' subdivided.

mk ,tcl‘\,:lﬁoz IEU units has to be identified by a two-digit
d Se(‘onra[ th“\-m signifying (llstaP('(' from 5()l]t}.1 to I\Fm‘th.
at ¢ distanice from FEast to West, in units of

in the data base in a form resembling
i phiysical world, then advanced mathe-

dineq either |
BL. Dy 2eography, or by the category of indus-
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.
try, still showing the important geographical relationships.
Also, a number of significant indicators and ratios, of interest
for the management information system, can be computed.

The learning of the principles of decimal spacial interpola-
tion is essential for the multiple uses of the linear location
code in geographical coverage.

The concept of the linear location code is illustrated in
Figure 1.

Figure 1
Linear Location
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There is an alignment of horizontal and vertical identifica-
tions throughout units of each level. This is a very important
feature and must be followed throughout the entire grid.

In world-wide or nation-wide applications, a space of one
degree of latitude and longitude seems advisable as an inter-
mediate level and then major emphasis would have to be
placed upon cities as smallest units. The term “level”, as used
in this paper, is equivalent to the “power” of a numerical
system. (See Diagram 1.) Thus, the codes of typical cities
might appear as shown in Figure 2.

Figure 2
Linear Code in National Coverage
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Diagram 1 — Linear Location Code Concept

MN, MN,

M;N,

If source data is in the form of latitude and longitude, the
two numbers can be consolidated into the linear code number
by a computer program as shown in Figure 3, and then printed
for visual comparison or geographical tabulation.

Figure 3
Conversion to the Linear Code of Locations
Identified by Latitude and Longitude

Latitude N Longitude W

10 40 00 70 50 40°45' 06N 00 07 03 09 09 73959 39"y

10 40 10 30 10 41018'25"N 00 07 02 09 D3 72955 30"'W

10 40 20 60 50 420939'01"N 00 07 03 07 05 73%45'01"w
el o ¢

10 47 03 79 55  40°45'06" Lath 73°59'38" Long W
10 47 12 39 13 41918'25" LatN 72955+ 30" Long W
10 47 23 67 55 42939'01" LatN  73°45'01" Long W

Examples of world-wide linear code, developed from lati-
tude and longitude identifications, are shown in Figure 4. (See
also Hemispheres Map, Diagram 2

Aligning Irregular Areas

In some business applications it may be necessary to align
and code jrregular areas, such as states, counties, and even
postal zones and census tracts. Such applications of the linear
code are feasible, and offer advantages over an arbitrary nu-
merical or alpha-numerical system, as long as the coding has
the appearance of a straight-line grid.

For the purposes of a more detailed identification and ex-
pansion of the code to include unique account numbers, loca-
tions within cities, unless representing a multitude of points,
can be identified by spacial interpolation. While in world-
wide or nation-wide systems, the city was identified by a
single code pinpointing the major section of the town, in this
code, the outline of the city would be projected.into a two-
digit or four-digit grid, to indicate at least the relative position
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of data, coded within this grid. Ay
merical customer codes can thus be
in which every two-digit number
cance. (See Figure 5.)

ariety of me.
replaced
h:lS a |3 .

Figure 4
World-Wide Linear Codes
Converted from Latitude and
Longitude Identification

305 58 30 41w 0055580591
125 172 42 59y 0178521702
375 151 42 12E 0252586310
185 2t 12 56E 0366212708
10N 84 23 37w 103p347359
4TN 65 45 49W  1U38BS52756
6N 73 59 39w 1047037959
25N 72 55 30W 1047123913
in 7345 1w Loy 7236755
BN 90 4 10w 1120909057
7 12N 112 4 28W 1132324057
LON 110 14 28W 113280254
G20 9< 1 37w 1130427258
26N 97 31 4w 1130574572
SUN 97 20 16w 1130776394
huly  lez2 1SW 1143722454
lelv 139 54 28E 1234604019
b 2% 1a 15E 1346117710

Figure 5
Decimal Spacial Interpolation
of Urban Area

In the metropolitan and urban application of
code, the metropolitan code represents an
world-wide code. This extension is used when @
points have to be identified and converted froll‘i__
listing street addresses. Semi-automatic methods
for this conversion. The coordinates are replaceds
arteries, such as expressways, and the size of the
districts is dictated by the physical pattern of
ie., city blocks. It is evident that in some 0_[ -
spaces, the capacity of the code (00 to 99) 15 m‘-
This same feature acts as a balancing factor @i
sible the mandatory overall alignment of the &
coordinates. (See Figure 6.) i

Techniques have been developed whiCh make
from arbitrary systems to linear code in ul‘bﬂnw
simple and feasible wherever there are repetitive
or random references to the same locations.
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Computerography
to the rescue

In an airplane over the plain
states, a camera begins photo-
graphing the terrain below.

It runs continuously, record-
ing thousands of square miles
of land under cultivation at
several wavelengths of energy
simultaneously. Hundreds of
photographs will result, and
expert analysts examining
and comparing them will
identify crops, determine their
condition, evaluate water
resources, count livestock,
discover potential oil fields
and minerals.

Three hundred photographs,
times two flights a day, times
100 days a year, times 30
planes. Are there that many
expert analysts?

As inevitably as we run short
of analysts, we must be able
to manipulate visual informa-
tion — just as numbers were
encoded to make possible
the adding machine, and
arithmetic was encoded to
make possible the computer.

This is our business —
interpreting visual informa-
tion using optical, electronic
and programmed devices.
We have delivered systems
that analyze seismograms and
oil well logs, interpret ocean-
ological data, extract posi-
tional information from
theodolite photographs,
examine biomedical samples,
clean up soiled engineering
drawings, read oscilloscope
wave forms, and make charts
and graphs from digital data.

We've hardly scratched
the surface.

But we're pushing the
inevitable, you might
say. And your inquiry
may add to the push.

Information International Inc.
545 Technology Square,
Cambridge, Mass, 02139
(617) 868-9810

11161 West Pico

Boulevard,

Los Angeles,

California 90064

(213) 478-2571

INFORMATION INTERNATIONAL
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Diagram 2 — Map of the Hemispheres Showing Linear Masses

Figure 6 i
Linear Layout ofga Metropolitan Area selecting Proper IS
Great care must be given to the selection of
It is mandatory that, in metropolitan coverage, |
maps show the number of the first building on ea |
(See Figure 7.)

Figure 7
Blocks and Blocksides in Metropolitan An

. code is used to represent a code which has
meri
1

phantits = ranged into :|1pha!)miml sequence and then
- injua“? “1 H,-“.i;-\- in sequence, leaving room for the
8 ':mmcrfu:gn ccounts. Two digits may be sufficient
’gpl“‘":n_im,,m-. code, except in the case of large build-
'Illi'lp hree digits are allowed for the alpha-numeric

where ][_ one digit for the building (door-code). The

e ?i?a{:ic to physical variations such as split blocks,

k i .
oS, 3P blocks parallel or opposite street numbering, are

,Fllll .
ﬁ*’.ﬂd cas:r-::rrv[mm[ of records by buildings, blocksides,
| hnearcli:trirl:. aoainst alphabetical dispersion by names
*"_"“:di“ Figure 8. The meaningful linear code, as op-
~ustomer identification, consists of two-

rhitrary X we
|ﬂ w:"ﬁi space (57), district (35), block (62), one-digit
; ?ﬁ_ the blockside 1. 2, 3, 4), two-digit code for the

! ading and two-digi unique alpha-numeric customer number.

Applications of the Linear System

does a lincar geographical system affect the economics
‘iﬂi\‘idual companies, or even the national economy? Many
”* are active rearranging data, dispersed by men and
gachines, 10 the logical geographical relationships on which
ent decisions have to be made or actions taken. This

takes much time, and often timeliness is lost.

The increased effectiveness of company operations, and the
e uses 10 which market data can be put, should easily ab-
‘b the existing skills. The emphasis in the processing of
sarket data would be shifted from historical files to geograph-

Bl locations and adjacencies; from inability to analyze and
S iaerect variations to constructive solutions of problems and

m of business
Testing the Reliability of an Indicator
A typical example of the application of the linear system
"% the optimization of marketing is the case of a corporation
‘which was anxious 1o test the reliability of an indicator, used
‘B determine potentials and quotas in durable goods sold to

“dustries, against other possible indicators. The conventional .

“dicator was available only by industry classification; the ten-
8tee indicators, to be used in the correlation, were collected

for each prospect by the field organization through a continu-
o census,

The enumeration cards, used in the continuous census, were
created originally from questionnaires, and included a number
of significant characteristics, Such as standard industry code,
Dun and Bradstreet rating, attitude, competition equipment,
and other data.

Through a computer program it was possible to mclude
additional indicators, and test the correlation geographically
by industry, as well as overall. Once the user was satisfied
as to the reliability of the selected indicators, the prospect
records could be weighed, and accumulated in linear sequence
by buildings, blocks, districts and spaces, Since the linear
code assured shortest distance from prospect to prospect —
overall as well as by industry — the lack of balance between
sales territories and reservations was easily spotted. The sales
territories were then equalized easily. The field organization
demonstrated confidence in the new approach, and in many
areas, the sequential linear territories replaced previous arbi-
trary allocations of prospects and reservations,

The Linear Master File

The linear master file, used in the establishment of poten-
tials, can serve as a vehicle for recording performance, such
as frequency of calls, distance factors, and sales results. Po-
tentials, performance and booked sales are then accumulated
by small and large lincar geographical units, overall or indus-
try totals are established, and variances later analyzed down to
their original causes.

Modifying Territories

In another application, union opposition prevented modifi-
cation of territories, assigned on the basis of seniority, and
used in the computation of commissions. Actually, three terri-
torial systems were used simultaneously in the same large
metropolitan area. By identifying the points at which each
system varied from the linear sequence used in computer pro-
cessing, it was possible to replace the cumbersome manual
computation by an electronic procedure, without modification
of the union contract. (See Figure 9.)

In another union situation, where the effectiveness of de-
liveries and service was low, the linear system showed the
areas of weakness and permitted reduction of operating ex-
penses through increased speed in dispatching and better
scheduling of deliveries of goods and services.

Figure 8
Linear Arrangement of Names By duilding, Blockside, Block
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The procedure to follow in developing coding ;
start with the major divisions, using as bounds
major arteries, keeping in mind the coordinates
and longitude, and considering the Northera
“1”. Starting at the North-East corner, the
recognized counterclockwise as 1 (N), 2 (W)s 3
Each blockside is considered to have 100 units,
length, and the street addresses (buildings) aré
sequenced code according to a simple formula, W8
interpolation of any additional addresses. Wi
ings, customers are coded by alpha-numeric :
unique identifications and room for expanston:
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Figure 9
Method of Identifying Different Territorial Systems Division Capge
Within a Metropolitan Linear Plan Blockside Ter,
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be associated in one computer run with the bulk of da

plants, distribution points, warehouses and terminals is an-

'f'ht‘r example where the linear system permits t‘h{' accumula- through sequenced collating rather than sorting, o
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