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Chapter 1: INTRODUCTION 
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1.1 General Problem 

To alleviate regional income disparities, governments 

com~only establish industries in low-income rural areas. Theoret-

ically these "decentralized" industries should produce higher local 

incomes by providing job opportunities for surrounding residents, 

and should help to solve the social and economic problems in the 

more urbanized parts of these countries by decreasing the flow of 

"rural poor" into the slums. 

Study of the spatial aspects of employment provided by 

rurally located industries is important and overdue. Usually these 

industries are established in areas with an excess of labour and 

other resources. It is assumed that the locally unemployed will 

benefit. 11 Who actually benefits?" and "from which geographical 

area does he come?" are two questions only vaguely considered, and 

seldom analysed afterwards. On the other hand, a sizeable literature 

has been amassed regarding the social impacts on family and community 

life1 , and regarding the overaJ.l impact of the industry on the 

t . 1 2 na iona economy • 

Before examining the study area selected for this research, 

it is necessary to examine the general nature of "decentralized 

industries". The most obvious characteristic of such an industry is 

1 e.g. I.Jeat:rice D. MacDonald and John S. MacDonald, "Motives 
and Objectives of Migration: Selective Migration and Preferences 
Toward Hural and Urban Life", §ocillJ and Ec_~nomic Studies, December 
1968, PP• 417-437• 

2e.g. R.N.S. Harris and JG.S. Steer, "Demographic-l<esource 
Push In Hural Migration: A Jamaican Case Study", S££~?1 and Economic 
Studl-!:.§.t December 1968, pp. 398-406. 
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its distance from the country's complex industrial centres. The 

labourers living around these plants have no comparable industrial 

employer for whom they could work. Thus the decentralized industry 

has a free choice of the available personnel. A second characteristic 

is that the local potential workers have different skills and back­

grounds than those of city dwellers. Very few have any industrial 

experience and most of them are either farm workers or unemployed. 

The spatially homogeneous nature of the above two character­

istics provides a simple situation for model construction. An addi­

tional feature, which appears to the author to be a fairly general 

condition, is that decentralized industries are under local (parish) 

or· national political pressure to hire local residents. Such pressure, 

formal or informal, is particularly evident if decentralization occurs 

specifically to remedy regional disparities in income. 

3 



1.2 PurEose of the Study 

The purpose of this thesis is to present an analysis of the 

impact of the Reynolds Bauxite Company, a decentralized industry in 

north-central Jamaica, on the spatial pattern of employment in the 

surrounding area. A probability model based on the Polya-Eggenberger 

distribution will be used to "test" the significance of several vari­

ables thought to influence the pattern·, and to simulate what pat terns 

should look like under various conditions. 

1.3 The Stu~rea Selected 

The analysis described in the succeeding chapters was part 

of a widely-ranging study of the impact of Reynolds Jamaica Mines 

Limited on the economic and social life ·of north-central Jamaica. 

The bauxite company, which owns c.80,000 acres -of land, centres its 

operations at Belmont, where the bauxite is mined and dried for ship­

ment, and at Ocha Rios, where employees load the ore on ships destined 

for the United States. The plant site at Belmont is joined to the 

north coast operations by a 6.3 mile overland belt conveyor, witI'; over 

twice the capacity of the two tramways which it replaces. The conveyor 

belt system from Belmont to Ocho Rios is shown in Figure 1. 

Reynolds is not typical of de~entralized industries, in that 

it was not located specifically to alleviate regional poverty. Its 

location was, of course, determined by the availability of natural 

resources. As will be shown in the following chapters, this appears 

to make little difference as far as its impact on l0cal employment 

4 

is concerned. In all respects its influence on the s~atial distribution 

of employment is the same as if it were a highly mobile., labour-based 

plant. 



L(\ 

i 
.! c A (:;) . - J B n 

t:) r-- A ;V ~ ... 
..;) r:: ..... A 

l 
i 

j 
I 

~ Port i 
•1 . ~ - R.·. ;;cede~ 1

1 

. I •( vOY ~ ~ 
- -~------~ ; 

I 
. ... w . ~.· o. ,..!.. .~ ~ I 

<.. \ , "".)" ,, , , ~ .~~;oz ~ 

HANOVER \ Sr.JAMES f. .,:;,:;;::i:-;;.::;.)::;!~"' Scu>id -;r-, ' .. J 

l \ I 
. . ·.·:.·.· . .;.·.·:.·.-·.:··rw,~.·f..::.~·co . ... i ... . . . v I I · f ,,,__________ • • •••••••••• • •• •">.,....· •. 1;/;:., ..•.... ~ .. ·~~······· ............. :., .•.. "::? ) 

,,' . . ""-.... .., ~ ~ -· ··~···~···,~;=:··~~.:~:::.::":;!:~~·t:":··~·:.:;·~?\=~·~:~t(.· .. ~-:·f!i:::;:!·!·~--:~:· .. !:::·. . * -I ... __ . \ I TKt.LA\t'JNt ,·•::/.•:;: ........ 1.E .• l'.,_:~:·.·.::::.-:.·0~-.·.·.·:.· . • :,. I . , 
1 ·. .._---\. · . ·, • / •11::::~::::.~~::::·'}:;:~·:~:n.~~~-~~{\~~~~~·.1_:.01 ... ~~ ~c~c:~a _ ! 
! w~s7;:.10R('._·LANO . ', I ··:.·(~:::.: .. :.;:::,::::::::·,· : ... m::::; (t..:1mont} I ! - •• .... \~:.:.~;.. ..--... -, ,' I ............. :.·.~·::~:/[[(.;:;,. . \:..-, I 
'I .. ~*"" -- .... r .......... t A!can J·"'r.:·~:c ... ·~t.:'·'>·~·::·: .,..,,,.., ... ~ .. I 

~ /- .,(li'.iD;;~'.!.1J!JJfo~~~,, \ JJJiM;:;~ '·'\· /-. '-t-.::~~·~s:~ 
1 

" 

' 1 

,\. , '\ ', \ . l""Ui"\ l L..At'HJ 
~·:.nor.:-i1~ i" ., ' ... J .. -T:\ · 
c"tu···n \_ \ ' .. 

J {i:f f f.{\}1'.i;l]/t~(Jii*l1J.f \}~[f ;:r·~~~-~---·- \ 5 
\~1~~:;\:::;;IN I::. ~~ton ,.:.. c- , , 

I 
,.. y .. :; ............ <"' ............ ~ .. ··:·.~ .. ::-··.····· .. :-. \. \ I . .~ !--.... .,J";-".J oJ I. THOM,,...S I . K c. ~==:~~;::j.:":?J.::£~~:\/i~;;~::if~·;~~~W:'.;:~:~~\~}~~:\ ' . ' ' ,,...,... -

1 
j -~, .. ,;';~- ?crisi; boundcries . . ..•....•.. .,J t-········""'""'·"·'···) . i ./. ~~=:cqdvol /. 

I ·:.:i.:::._:;::'!I Knowr. bou:ota deposits ~:)~ . ~ 
1 l D . .., :,,, r Rocky Pc.-;t j I lr.-.r::ed1ctc sti.ody orec .... o, ... or -~ 

11 

...,., a~·. ... ~ , 
V m:nmg ~1.0 N 

, I 0 Souxito port I, 
! • ~ ·t h' . . Ii ! I ~ ... ouxi e-.s 1pp1ng rc1lway - 1 

1

1 . a .. h' . I i · cu;.:1Y3·s 1pp1ng conveyor . . . I · 

I 
J............... ~a:t· . 1 ·. BAUXITE AND ALUMINA PRODUCTION IN JAMA!CA ~.· 
I 

0 I 0 20 ML I '-·· - t~ ii . . . I . 

Figure 1 



The "immediate study area", which is outlined in Figure 1, 

has rolling topography with some steeper-sided and somewhat conical­

shaped hillocks. Outcrops of limestone on the sides of these hillocks 

are evident while in the hollows thick deposits of red bauxitic soils 

are found. The area around the Belmont plant ranges from approximately 

800-2,400 feet above sea level; but to the south of the study area, 

in St. Catherine Parish, even higher altitudes are fo~nd. 

Figure 2 shows, in much more detail, those portions of St. Ann, 

St. Mary and St. Catherine Parishes which form the immediate study 

area. · The map indicates the pattern produced by the transportation 

network and the distribution of the more important towns and villages 

within a commuting distance of forty minutes. On the map, different 

road types are indicated. "Major roads" include Class A and B surfaces 

which are the fastest routes available. These two types are utilized 

mostly by throuE_ih traffic, whereas "minor" or parochial roads are 

restricted mainly to local traffic. 

Bauxite extraction is not the only economic activity in tpe 

study area, but is perhaps the most lucrative from an employment point 

of view. Many of the rural residents in the Parishes are agriculturally 

employedM Plots of land in the valleys and on the hillslopes are 

devoted to the growine of many different crops and also to the raising 

of livestock. Acreages are usually small, with very few people owning 

and operating properties larger than five acres. The study area, 

especially near Belmont, does not abound with these small mixed farms 

because of the existi.ng land tenure conditions with Reynolds owning 

most of the properties. 
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Jamaica has become one of the world's few sources of 

commercially valuable bauxite. Before discussing the distribution 

of these deposits on the Island and the location and growth of the 
~ 

extracting companies, it would be worthwhile outlining how bauxite 

deposits are formed and where they are deposited. 

Bauxite results from the weathering of aluminum-bearing rocks 

under tropical conditions. It has been shown that it may form resi-

dual deposits replacing the original rock or it may he transported 

from its place of origin and be re-deposited elsewhere. In Jamaica 

the deposits usually fill depressions in the underlying limestone. 

Sometimes, such as in the Belmont area of St. Ann Parish, there is 

hillside ore resulting from additional caving within the area of a 

previous large subsidence of the ground due to earth movements (see 

Figure 3). 

Prior to 19'-t2 there was little interest shown in the baux.itic 

deposits of Jamaica. Perhaps the first significant study of these 

"red earths" came in a 1938 investigation of certain poor yielding 

agricultural soils near Claremont (see Figure 2) in St. Ann Parish. 

The severe World War II shortage prompted Britain and the United 

States to examine the possibilities of extracting the Jamaican ore. 

Not only were deposits reportedly small but also they were impossible 

to process at that time. 

The- first private company to become seriously interested in 

the potential of bauxite extraction in Jamaica was Reynolds Metals 
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Company. Their research began in 19'+3 and by September 1950, the 

Governor in Executive Council issued an Order declaring Heynolds 

Jamaica Mines a recognized bauxite producer, the first to be so 

designated. 3 

In a development proposal submitted to the Jamaican Govern-

ment on the 6th of April l9L~9, the Company stated that the construction 

work "is expected to require the employment of about 500 Jamaicans of 

4 all skills and crafts for a period of up to two years". In that same 

proposal, Reynolds Metals Company of the·United States, declared that 

"every effort will be made t_o man supervisory posts with Jamaicans". 

It is interesting to note that in a letter to the Colonial 

Secretary dated 12th of June 1951, it wa~ .stated that the construction 

in April 1951, had seen the employment of 1,600 Jamaicans. This in-

crease was due to the doubling of the yearly output to be obtained 

from the plant. In that letter, reference is also made to long-term 

mining employment estimates. At that time it was reported that 200 

employees, to be trained by the Company, would be sufficient to g.ive 

them the 800,000 tons a year that they wanted. They estimated that 

yearly agricultural employment would more or less stabilize at 4oo. 5 

Fluctuations in the Company's yearly totals of hourly-paid 

mining employees is revealed in Figure 4. It indicates that the number 

of employees hired i.ncreased rapidly to 927 in 1956, and has been 

declining since. 

311Reynolds Jamaica Mines Limited: Its Origin and Development 
19l+3-l 953", Reynolds Metals Company, Economic Hesearch Department, 
August 1956, page 5e 

l~Ibid: page 28 

5Ibid: page 37 
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Once it became known that bauxite deposits in Jamaica 

exceeded 350,000,000 tons and that Reynolds had perfected a method 

of economically processing the ore, other bauxite producers became 

interested in establishing operations on the Island. One of the 

earliest was Canada's Alcan Jamaica Limited; others included Kaiser 

Bauxite Company and Alcoa Minerals of Jamaica, all of which are sub­

sidiaries of their parent companies. Recently a consortium has been 

formed to help facilitate a re-organization of bauxite holdings that 

should benefit all the companies involved. This new bauxite company 

is Alpart, which will ship its bauxite out via Port Kaiser (see 

Figure 1). Figure 1 shows the location of known bauxite depo.:>its and 

the distribution of bauxite companies mentioned above. 

1.6 Summar;y 

12 

The introduction has outlined the problem to which this research 

will address itself. In addition this first chapter has pointed-up the 

characteristics of the study area and has reviewed the historical 

development of the bauxite industry in Jamaica. 



Chapter II: HYPOTHESES 1ro BE "TESTED" AND A HEVIEW OF' 

RELEVANT LrrERATURI~ 
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2.1 Statements of the Hypoth~ .f!· 

Prior to the detailed data collection and analysis, a number 

of hypotheses were put forward by the researcher. Firstly, it was 

noted that there were actually two patterns to be considered -- one 

reflecting the location· of employees when they first obtained employ­

ment with Reynolds and a second indicating their residence location 

after receiving employment. The two patterns should ~ot be identical 

as it was common for some individuals after obtaining a job with the 

Company to relocate themselves in better homes or in places more 

accessible to the plant. The pattern of employee distribution, then, 

was a dynamic one, constantly being altered as new people obtained 

employment and as existing workers relocated themselves in space. 

14 

A second complicating factor was that there were two plant 

locations and two types of employees (unskilled, hourly-paid workers, 

who came primarily from the local area, and skilled, salaried employees, 

who came from much farther distances, i.e. Kingston). The author 

realized that any meaningful analysis would have to distinguish a910ng 

the patterns generated by these different employment characteristics. 

It was also recognized that the original distribution of skilled 

personnel (salary-paid) would be not only wide-spread, but lacking 

the high degree of spatial regularity thought to be exhibited by the 

pattern of local, unskilled workmen. 

With respect to those employees who could have been hired from 

among local people, it was hypothesized that their original location 

should form a pattern which clustered around the two plant sites in 

St. Ann. This was proposed for three reasons: (a) the Company would 



be under political pressure, informal for local people and formal 

from the Parish Council of St. Ann, to hire local individuals; 

(b) the Company would prefer to hire people living close to the 

Belmont and Ocho Rios plant sites since the short journeys-to-work 

would help ensure that the employees were on-time and well-rested; 

(c) people living nearest to the above industrial sites would have 

the greatest opportunity and motivation to seek work lt{ith the Company. 

Under these conditions it was hypothesized that the number of people 

obtaining employment living at various time-distances from the plants 

should give rise to a concave decay function, as depicted in Figure 5, 

if the population was assumed to be uniformly distributed. The shape 

of the curve would result from a maximum·number of persons being 

15 

chosen by the personnel officer from as close to the plants as possible, 

with others being selected from farther distances until the Company's 

labour demands were satisfied. Time-distance was considered to be 

much more important than road-distance, since most of the Jamaicans 

concerned were well aware that the local roads varied greatly in feUality 

and safe driving speeds. An analysis of the modes of travel of Company 

employees revealed that'almost all workers travelled to work each day 

in automobiles. It was hypothesized further that from the standpoint 

of the employment officer attempting to hire local people, actual time­

distance was not as relevant as his perception of time-distance. 

Population density has never been uniform in the study area 

(see Figure 2) due to the presence of towns, roads, a highly variable 

farming resource base, and varying rural land tenure conditions on 

the undulating Parish landscape. So it was hypothesized that the 
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pattern.of original employee locations should reflect the original 

population distribution. Further, population density was not con­

sidered to be as important as the distribution of gua~_tfie~ persons 

who would be seeking bauxite employment. · '1.1he significance of these 

variables would be "tested" in the model. 

Two personal or psychological variables considered to be 

important in accounting for the original distribution. of employees 

were the Company's impressions of the different towns and districts 

around the plant and an inter-employee neighbourhood effect. It was 

recognized during field work that Jamaicans normally have strong value 

judgements about the quality of people living in specific towns or 

districts, and it was felt that these impressions shou1d be reflected 

in the hiring policy of the Company. With regard to the inter­

employee neighbourhood effect (H), it was hypothesized that the 

friends and/or exist:i.ng employees would have a better chance of 

securing employment than those with no such contact or "pull". Aside 

from favoritism shown to these applicants, it was felt that the C,.ompany 

would be reducing its risk by hiring individuals known and recommended 

to Mr. X by existing workers. 

17 

As mentioned above, it was proposed that the actual distribution 

of employees at any given time would reflect both their location just 

prior to obtaining employment and the tendency for some of them to 

relocate themselves. The relocation process should have occurred so 

that workers could live in areas regarded as more attractive for resi­

dence and/or more accessible to the plant. The increased. income from 

bauxite employment would facilitate their moving. The relocation 
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patterns should tend to centre on towns in the study area regarded 

as preferred residential sites, and should reflect an adjustment to 

accessibility measured in terms of actual time-distance. The latter 

process should give rise to a concave decay function, again as illus-

trated in Figure 5, as this distribution would reflect a saturation 

of housing proximous to the industrial sites. Functions of this shape 

were also reported from a number of journey-to-work studies (see below). 

2.2 Review of Relevant Literature 

(a) ThE.:_ Int~saction CC?;~ and its Various Uses 

The distance variable, needless to say, is discussed in 

connection with many different types of geographical studies. It has 

always been of major importance in interaction studies. 

Geographers, who have found the use of analogy helpful in 

solving their problems, drew the interaction concept from physics and 

attempted to adapt it to their needs. Despite the apparent similarity 

in certain areas of the two subjects, there is one basic difference. 

In physics, it is the behaviour of molecules whi.ch is being predfoted 

while in geography it is the interaction of human beings, who, at times, 

are not completely rational in their actions, which is being considered. 

A good review of the interaction hypothesis and its historical 

6 development is provided by Carrothers 1965a. In this paper he pro-

vides the reasoning on which the interaction hypothesis is based. One 

of these conditions is that the friction against communication between 

6 Gerald A.P. Carrothers; "Discussion: Gravity and Potential 
Concepts of Human Interaction", J~rnaL£!~!1~~~~S-~lE...?ti~_te _2f 
P~~~~!'.§., Volume 22 , 19 56a. 
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people is directly proportional to the intervening physical distance 

between the individual and the given location. The above indicates 

a linear relationship. The validity of this sort of relationship 

will be examined at a later stage. 

Carrothers reveals that one of the earliest formulations of 

the interaction (gravity) concept came from E.G. Ravenstein. 7 He 

concerned himself with explaining migration movements. He was able 

to show that migration tended towards large cities and that the volume 

of movement decreased with the distance between the source of the 

migration and the centre of absorption. 

E.G. Young in the late 1920's, attempted to measure migration 
" 8 flows. He saw the force of attraction of a point as the controlling 

element. Unlike Havenstein, Young considered that the relationship 

varied inversely with the square of the distance. Others have-tested 

the concept also. Some of the characteristics used to measure the 

energy of interaction included telephone calls, bus passenger move-

ments and newspaper circulation. 

The distance factor has been a source for much debate over 

the years. J.D. Carro119 and D.O. Price10 have in their work found 

that the effect of distance varied over space. '1.1hey did not feel that 

7E.G. Ravenstein; "The Laws of Migration", i.Journal of the Royal 
~tat~stical Societx, Volume 48, Number 6, 1885, pp. 167-235, and 
Volume 52, Number 6, 1889, pp. 241-305. 

8
E.C. Young; TheJ:!..?vement of F~rM P~E._ula~io~, Bulletin, 426, 

Cornell Agricultural Experiment Station, Ithica, New York, 1924. 

9J. Douglas Carroll; "Spatial Interaction and the Urban­
Metropolitan Description", PPl~SA, Volume 1, 1955. 

10n.o. Price; "Distance and Direction as Vectors of Internal 
Migration, 1935-1940", So~-~l,_!._~~' 27:1 (l0/1+8), pp. 48-53. 



its relationship was a simple inverse one as Ravenstein implied but 

one in which distance was raised to ~ power other than unity. 

Various exponents have been used, with values ranging from 0.5 to 

more than three. This variation seems to be the result of the varying 

purposes of the trips and the type of transportation media used. For 

F .. 11 f 6 t . . example • Ikle obtained an exponent value o O. 9 for car ri.E§. in 

Texas, 2.57 for car trips between Fort Wayne and vari,ous counties in 

Indiana, and found that for most air travel on the North American 

continent values are about 1.07. These are empirical values and have 

as yet no theoretical base. 

The distance variable is usually measured as a straight-line 

distance. 12 Gunnar Olsson , in his book entitled Dist2nc_~-~md H.!:!.~ 

Interaction makes reference to this method of calculating distance 

values but also comments on seve·ral other studies which have utilized 

other forms of the distance measure. 

Ellwood 1954 13 and Voorhees 1955 14 represented "dij", found 

in the general interaction models, by computed values for travel~time 

rather than just using a straieht-line measure. Other variations 

include, the use of transport costs by Harris in 1954 15 and the use 

11Fred Charles Ikle; "Sociological Uelationships of Traffic to 
Population and Distance", Traffic Qw:rterl~, Volume 8, 1954 • 
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. 12Gunnar Olsson; Distance and Human Interaction, Regional Sience 
Research Institute, Bibliography s~~ies, No. 2, Philadelphia, 1965. 

13Leon W .. Ellwood; "Estimating Potential Volume of Proposed 
Shopping Centres", ~_ppraisal Journal, Volume 22, 1954, pp. 581-589. 

14Alan, M. Voorhees; "A General Theory of Traffic Movement", 
Proceedil!_gs of the Institute of rrr~ffic ~ngin~~' 1955, pp. '+6-56. 

l5Chauncy D. Harris; "The Market as a Factor in the Localization 
of Industry in the United States",MA§_, Volume 44, 1951+, pp. 315-3Lt.8. 



of transfer and time costs by Ullman in 1957 16 • Finally Garrison 

17 in 1955 worked with road-distances, weighted according to the 

different surface conditions. 

Although the use of straight-line.measures is the most common, 

there is no theoretical basis for it, and its use results more from 

convenience than anything else. For the purposes of this research 

project, the use of straight-line measures from the plant site to the 

21 

various census subdistricts would imply more or less equal ease of move-

ment in all directions which is certainly not the case. It seemed that 

by using time-distance measures one could take into account variations 

in road surface conditions as well as variations in route length. 

Human interaction as outlined by Carrothers, requires communica-

tion between individuals and usually includes physical movement of 

people. Closely related to this movement, as indicated earlier, are 

studies of migration. A great deal of literature exists on the sub-

ject of human migration and various types have been isolated. For 

instance, Wolfe 1966 18 sees three major types. They include: 

(1) movement out of the country towards large cities, 
(2) journey-to and from work, and 
(3) migrations within regions, within countries, across continents 

and throughout all parts of the world. 

------------------·----·- ____ , _____ _ 
16

Edward L. Ullman; ·_!\.merican Commodi~!Y Flow, Seattle, 
Washington: University of Washington Press, 195?. 

17William L. Garrison; "The Spatial Impact of rrransport Media: 
Studies of Rural Roads", PPRSA, Volume 1, 1955, pp. Tl-Tl4. 

18Roy L. Wolfe; "Recreational Travel: The New Migration", 
Canadian Ge521Q.::~.E.!1er, Volume 10, No. 1, 1966. 



~'he upull 11 of large cities is influencing rural areas 

throughout the world. Two papers focussing on this type of migration 

problem in Latin America are written by Harris 1968 19 and MacDonald 

1968 20• In both the above research papers, the push-Eull concept 

is said to be operating. Gunnar Olss.on stresses the economic factor 

when he states that "migrations are a means of achieving a state of 

spatial income equilibrium". 

21 Porter , in hi.s paper entitled ''Approach to Migration through 

its Mechanism", stresses economic factors. His main hypothesis was 

that migration only takes place in connection with changes of employ-

ment. The relocation of employees in the second part of the research 

described in this thesis results from th·e obtainment of a job with 

the bauxite company. In Porter's research, distance was involved 

in so far as he made the assumption that employers a]ways hired the 

worker who lived closest to the work place. 

Raimon 1962 
22 

also stresses economic or wage factors in 

determining migration, but claims that the causal relationship i~ 

stronger for long distance than for short distance movements. 

l9R.N.S. Harris and E.S. Steer; "Domographic-Resource Push 
in Rural Migration: A Jamaican Case Study", Social and Economic 
Studie_E.t December 1968, pp. 398-1106. ---·----·------

20Leatrice D. MacDonald and John S. MacDonald; "Motives and 
Objectives of Migration: Selective Migration and Preferences Toward 
Rural and Urban Life", .§.9~ial an4_ Eq9_noi:!.lic St13_<:!J.~2, December 1968, 
PP• 1+17-434. 

21 R. Porter, "Approach to Migration through its Mechanism", 
Ge_2grafisY-~:.__A!.~E.:':L~r, Volume 38, 1956, pp. 317-34 3 .. 

22Robert 1. Haimon, "Interstate Migration and Wage · 'J.1heory", 
T~e Rev~.C::.~~-~<:?.L~~SE!l_oB.1lf'~---2g.~i_Statj.sU~, Volume 51+, 1962, pp. 428-438. 

22 



A number of journey-to-work papers were examined by the 

author in the hope of gaining an insight into the relationship 

between distance and number of employees so that the relationship 

might be used in the model to be develope_d here. No such definitive 

statement was found. Most papers stress the importance of the dis­

tance factor in work-trips but don't go into it any further. Wolfe23 

in his comparison between work and recreational-trips states: 

"The journey-to-work takes place for most people at fixed 
tirr.es on every working day of the year and between a fixed origin 
and a fixed destination, whereas recreational-travel has only a 
fixed origin -- home, and in every other respect is discretionary". 

The type of relationship that exists between the proportion 

of the population employed at the mine site and the time-distance of 

these employees might be viewed as a ''diRtance decay function" (see 

Figure 5). This concept grew from the diffusion research of Torsten 

H 24 I agerstrand • Hagerstrand noted that many of man s attributes have 

a nebula-like cluster-form. Many spatial distributions have a con-

centrated core surrounded by a boarder zone of outwards decreasing 

density. He attempted to examine the process behind this cluster-

form, and to do so studied the diffusion of two farm techniques. He 

attempted to explain the concentration of adopters at certain points 

in space by the ''neighbourhood effect". Here the probability of 

adoption was affected by a potential adopter's proximity to a past 

23 

adopter. Hagerstrand stressed the importance of face-to-face contacts 

as opposed to the effects of the mass media. He combined the distance 

decay relationship with the neighbourhood effect in developing his model. 

23
Roy L. Wolfe, "Hecreational ':l1ravel: 'fhe New Migration", 

f~?_?:adi~E.._.QE_~r~12hei:, Volume 10, No. 1, 1966. 
2lf 

-
1J.1orsten Hagerstrand; uA Monte Carlo Approach to Diffusion", 

Archiv. Eu~op. Sociol., Volume 6, 1965, pp. 43-67. 
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The existence of a social communication system in the country-

side around the bauxite plant in Jamaica is not questionned. It was 

hypothesized at the beginning of this chapter that non employees 

would seek the aid of employees in order that they might obtain jobs. 

Since the presence of an existing employee in a census subdistrict 

makes it a more viable source of additional employees, a mu1ti-

clustering process might be envisaged. The importanc~ of the 

neighbourhood effect in the decision to adopt at the local level has 

also been indicated by Wolpert25• 

2.2(b) Diffusion Research 

Perhaps-the major review work in this particular field, comes 

from Lawrence A. Brown. In his 1965 review paper26 , he examined many 

different models of diffusion. He cited, for example, epidemiology 

models and logistic curve models. 

The epidemiol2.&i~_ts have studied the spread of communicable 

disease but have failed to adequately incorporate the spatial element 

into their diffusion work. The work done with the ,;!._9~~ti£_~r 

was suitable for predicting the rate of adoption or change (growth) 

through time but also failed to adequately handle the spatial element. 

One of the best examples of the .use of the logistic curve was found 

i.n the work of Zvi Griliches27• The process implied by his model was 

25Juli.an Wolpert; "The Decision Process in Spatial Context", 
AAAG, Volume 51+, 1964, PP• 537-558. 

26
Lawrence Ao Brown; !'.!9..§els.__f or S£9 t=!-_§..LJ2.tffusio.!!_.B.~1~~_rch, 

.!..B£yie_\!, Technical He port No. 3, Spatial Diffusion Study, Department 
of Geography, Northwestern University, June, 1965. 

27zvi Griliches; "Hybrid Corn: An Explanation in the Economics 
of Technological Changett, li~etri~, Volume 25, 1957, pp. 501-522. 
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that the rate of growth through time of acreage in hybrid corn was 

proportional to the percentage of corn acreage already in hybrid corn 

and the maximum area that could possibly be in hybrid corn in that 

state. 

Likely the basic reason that Hagerstrand was able to adequately 

take account of the spatial element was his observance of a distance 

decay phenomena. He was able to get measures for this from marriage-

migration and telephone-call data, and the results formed the bases 

for the development of his f:i.eld of contact. This field was known as 

the ~ean i~format~~~ld and consisted of twenty-five regular cells. 

By knowing the probability in the central cell and the nature of the 

distance decay function, one could then ascribe probability values to 

all of the cells in the matrix. These probability values could then 

be accumulated in any sequence from 0.000 to 0.999 so that the interval 

in each cell was determined by its respective importance. This made 

it possible to use random numbers to represent the diffusion process. 

Waldo Tobler28 criticised Hagerstrand's use of a symmetrical 

distance decay function. Tobler realistically indicated that the 

possibility of asymmetrical weightings was due to tendencies for 

easier movement in particular directions. 

2.2(c) Simulation Studies 

With increasing emphasis in the last few years on stochastic 

or random models of complex processes, few methods could be derived 

28 
Waldo R. ~,abler; "Of Maps and Matrices", Jo~.~~£.J~egio!:lal 

Scienc~, Volume 7, No. 2, 1967, pp. 275-280. 
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that would adequately represent a diffusion process. The simulation 

of the actual distributions by the use of Monte Carlo (gaming) tech-

niques seems to allow for such complexities. The following pages 

will provide some discussion of simulation methods and how they have 

been used in different problem areas. 

The rules for a simulation procedure, reported by an author 

whose identity is unknown, include the following: 

(1) Start with a given distribution of acceptors. 
(2) The rules are then developed which are thought to govern the 

ensuing spread of the innovation. All other factors not included 
in the rules are said to interact randomly. 

(3) Develop a .series of game operations which control the working of 
the simulation model itself. 

(4) Generate the diffus:i.on of the innovation with this framework. 
(5) A comparison is made between the generated distributions and 

some actual distribution in order to discern other factors that 
might be important but which were ign.ored in the formation of 
the first set of rules. 

William Garrison in his 1962 paper29 indicates that very little 

systematic discussion of the simulation technique can be found in the 

literature. In his paper and several others, the point is made of how 

important i.t is to have a "large" computer to he1p operationalize the 
,,. 

model. This is due to the need for storing and reassessing probabili-

ties after each time period or iteration. Garrison does not adequately 

clear-up the confusion that has developed between the terms Monte-Carlo 

and simulation but does state that simulation stresses the construction 

of an abstract model of the system being studied, whereas Monte Carlo 

refers to a random technique. 

Richard Morrill in his 1962 paper30 sees growth as being a 

29William L. Garrison; ttToward Simulation Models of Urban 
Growth and Development", ~'l!!P.osium q_f I .G~J!.e, Lund, K. Norberg (eds .. ), 
1962, PP• 91-108. 

30Richnrd L. Morrill; "Simulation of Central Place Patterns 
over Time", §.J...!nE_osiu~_f LG..!-1:!_., Lund, K. Norberg (eds), 19620 
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random process. He thus uses a Monte Carlo type of model in which a 

set of probabilities govern behaviour. These probabilities change 

over time as opposed to Hagerstrand's probability values which were 

temporally constant but spatially variable. Morrill sees the Monte 

Carlo technique as an experimental procedure for the mathematical 

evaluation where unique mathematical solutions are not possible. 

Morrill varied the shape of his grid, using both rect~ngular and 

hexagonal forms. The research project to be outlined in this report 

not only allows the probabilities for the areal units to vary over 

time but also uses irregularly shaped cell units unlike both Hager-

strand and Morrill. 

The time component in many simul~tion models is treated as 

a discrete unit. It is reported that the simulation of the time 

component is very difficult if ~p.ck is allowed in the model. For 

the purposes of the model to be suggested in this research, discrete 

time units will be used. 

One of the major areas of controversy with simulation moq_els 

is the methods used to test them. Hagerstrand generated five distri-

butions and relied on a' visual co~pari~E_ to test his model. 

Robert Colenutt 196931 , discusses at length the problems one 

faces when attempting to test a simulation model. He says that the 

testing is more demanding than the construction of the model. He 

also points out that it is not enough to estimate an average solution 

nor should a researcher choose the simulated pattern closest to the 

31Hobert L. Colenutt; "Linear Diffusion in an Urban Setting: 
An Example", Ge~~~~l:!].:EaLAna)L~-:h,~, Volume 1, No. 1, 1969, pp. 106-ll4. 



actual. It is also very difficult to decide how many simulations 

must be obtained before one has exhausted all the possible variation. 

Whereas Hagerstrand did five simulations, Colenutt did one hundred 

and yet Colenutt claimed he still did not find a close correspondence 

between the actual and simulated patterns. 

2.3 Sum~r_1y 

The above review has outlined some of the research which has 

been done in the field of human interaction. The review has shown 

the applications of the interaction concept to the study of migration 

and diffusion. Both were seen as being relevant to certain aspects 

of the following research and much useful comment was derived from 

these papers. Finally the examination o~ _some articles dealing with 

the simulation technique have clarified its purpose and the problems 

one faces when it is used. 

The discussion of the actual simulation model developed and 

used in this research project will be outlined in Chapter IV. The 

nature of its form and opera.ting rules have been strongly affecte,d by 

the above review. 
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Chapter III: SOUHCES OF DATA 
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3.1 Sources of Information 

Materials utilized in this study have come from three principal 

sources: publications, interviews and questionnaires. 

(a) Publications 

Publications were obtained from the Department of Statistics 

of the Jamaican Government, from the Town and Country Planning Institute 

and from other government departments. Volume 1 Parts C and D of the 

1960 census were very useful for providing data on the "environmenttt 

of the 109 study area subdistricts. Various publicationG, related to 

wage rates, internal migration f1ows32 , economic surve;s for 1966 and 

1967 and the annual abstract of statistics for 1967 were also obtained 

from the Department of Statistics. 

The Town and Country Planning Institute was of great assistance 

to the project. They were able to provide us with: (a) blue-print 

copies of the parish population maps at a scale of 1:50,000. On these 

maps the population distribution in each census subdistrict was shown. 

These maps, especially the ones related to the study area selected, ,. 

have been very helpful in the formulation of the simulation model. 

In addition to the above population maps, maps were obtained 

at 1:50,000 which stated the 0 enumeration district" number of each of 

the census subdistricts in the study area. Without these maps, the 

census data could not have been applied to specific areal units. 

These maps allowed the author to pinpoint accurately conditions in 

each census subdistrict related to educati.onal levels, unemployment 

32K~lman Tekse, I~~_rn.9 .. L!U·.fi!'.§_~~IL in Ja_l?:laic:_~, Demography 
and Vital Statistics Section, Department of Statistics, April 1967. 



levels and age characteristics for all of the 109 subdivisions. Smaller 

scale maps were obtained showing the distribution of bauxite producers 

(see Figure l), and net migration movements from parish to parish between 

1943-1960. At the Surveys Department were obtained two complete sets of 

1:50,000 topographic maps of the Island and two copies of the 1:250,000 

sheet of Jamaica. 

At the Government Printer's Office, copies of the numerous laws 

related to mining regulations and land tenure conditions were purchased. 

Publications obtained from Reynolds Jamaica Mines Limited were generally 

of limited use. However, a copy of a booklet published in 1956 33 , was 
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obtained which outlined the historical development of Reynold's involvement 

in Jamaican bauxite extraction. This has been the most useful publication 

obtained from the Company itself. Other "publications" which must. not be 

overlooked are the many articles read and reviewed in the previous chapter. 

(b) InterviE~ws 

Interviews were conducted with different government and private 

officials during the course of the summer months. In Kingston, we intro-

duced ourselves to the personnel at the various government depnrtm~nts, 

some of which have been mentioned above, and informed them of our project. 

At the plant site, Mr. Rudolph Jobson, Reynold's Chief Personnel Officer 

was . t . d 3L~ in erviewe • He informed us of the size .of the Company's operations 

and assured us that he would help us in any way that he coulde 

330Reynolds Jamaica Mines Limited: Its Origin and Development 
1943-1953", Heynolds Metals Company, Economic Hesearch Department, 
August 1956. 

3L~ 
Mr. R. Jobson will be referred to in most of the text as Mr. X 

or the personnel officer. 



The sample of employees to be studied in this research was 

drawn from an I.B.M. 360 computer print-out of the May, 1968 

employee payroll lists which included the names and department 

numbers of all employees still on the payroll at that time. From 

32 

this master list a forty percent spatially-random sample was systemati­

cally selected. This produced a total of approximately 327 names. The 

complete list of employees is shown in Appendix A. It was from the 

addresses recorded here that the employees had to be located. The 

department number of each employee was very useful :i.n determining 

where the individual actually worked. For example, the department 230 

indicated that the individual was employed at the dock facilities in 

Ocho Rios, whereas department number 400 referred to the farm opera­

tions in Manchester and St. Elizabeth Parishes. 

The forty percent sample was required because of the expected 

difficulty in locating the residences of many of the employees. When 

a request was made to examine the Company's personnel files in order 

to obtain the addresses of the employees selected, we were informed 

that no up-to-date addresses were kept by the Company of their hourly­

paid workers. Mr. X stated that he could recall by memory the addresses 

of most of the hourly-paid workers and virtually all of the salaried 

employees. Once these lists were completed,. they were reorganized and 

grouped according to postal addresses. 

As expected, much difficulty existed in accurately locating 

the residences of many of the employees on the list. In many cases 

the addresses we had been given were wrong. It had been originally 

suggested that the author take the lists of names for each post office 



to the postmistress and have her state the actual residence location 

of each employee who eets his mail from her. We attempted to use 

this method in Moneague and Golden Grove (see Figure 2) but found 

that even the postmistresses did not really know where the employees 

resided, because many of them came from surrounding districts. It 

was obvious that any map produced from the postnd.stress' comments 

would have been almost totally incorrect. 

After several weeks of locating and interviewing employees, 

we returned to the plant with a list of names of those employees 

whom we had not yet located or whose addresses recorded on the initial 

list of names had been found to be incorrect. This list consisted of 

87 names. We picked it up one week later, hoping that it would be 

filled in and corrected where necessary. Very few of the addresses 

had been altered and the similarity in the other addresses indicated 

that the personnel officer likely just did not have records of changes 

of address for those workers. The form of this completed list is 

shown in Appendix B. 

The total number of Company employees located by the research 

team totalled 205. On topographic maps were plotted the 11present"35 

residence location of those employees whom had been found. A short 

interview with these employees usually allowed the plotting of their 

"original" location36 on a separate 1:50,000 sheet. Figure 6 reveals 

the present location of a portion of the 205 employees located. It 

3511Present 11 refers to the 1968 location of the residence of 
the employee. 

36110riginal" refers to the location of the residence of the 
employee before he obtained his job with the bauxite company. 

33 



shows the residence location of the hourly-paid mine workers living 

in the study area. On this map 142 workers were plotted, whereas 

Figure 7 shows the original residence location of 114 of the above 

employees who resided in the study area before they got their jobs. 

In some cases it was not possible to determine where an employee 

resided before obtaining employment. 

Al though not indicated in Figures 6 and 7, ot!ier employees 

located were plotted on other maps. On these maps, employees were 

differentiated one from the other by their place of work, which in­

cluded one of the following in most cases: 

(a) Belmont plant site, 

(b) Ocho Rios port facility, and 

(c) the various farm properties located in different parts of 

the Island. 

On these maps, each employee was differentiated on the basis of his 

employment status (salary-paid or hourly-paid). 

'l'he 205 employees who had their present and original resi;.dence 

locations mapped, represented twenty-five percent of the total labour 

force. It was at this stage necessary to collect data which provided 

an insight into the spatial process controlling the hiring of employees 

and their subsequent patterns of residence loca.tions around the plant. 

3 .1 ( c) ·_Q!1estionnai.re~ 

Questionnaires were to be administered to a sample of the 

employees located, and a separate questionnaire was designed for the 

personnel officer. The nature of the information requested in the 
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employees' quesUonnaire can be noted in Appendix C. Generally 

speaking, the author requested information related to the employee's 

educational background, his age, his seniority with the Company, the 

importance of a medical check-up when he applied for a job, his 

method of getting-to-work each day, an indication of his past work 

experience, reference .to any assistance in getting the job and finally 

an indication of his social contact with fellow employees in Church 

groups and other organizations. 

The author was able, in the time remaining for the field 

research, to administer 63 such questionnaires by personal contact 

at pre-arranged times. The problem here was not due to a lack of 

co-operation from those to be interviewed but rather the difficulty 

of making appointments in the evenings and the miles of travelling 

necessary to reach most of the employees. For these reasons it was 

usually only possible to see four or five men per riight. 

The questionnaire to be administered to Mr. X (see Appendix D) 

was intended to produce results that would tie in closely with th,.e 

questionnaires that were applied to other Company employees. Aside 

37 

from questiom5 related to the importance of education, age, and job 

experience, variables were also added to the questionnaire to help us 

gain a further insight into the hiring policy of the Company. Perhaps 

the most important to this particular research project was the attempt 

to observe certain elements of the perception of the employment officer. 

He was asked to draw a map showing the location of certain prescribed 

towns and districts and to trace the road-route he would use between 



certain pbints. He was also asked to offer his impressions of various 

locations, and finally he was instructed to rank ten groups of five 

locations in terms of their 11distance" from the plant site. 

In addition to these questions related to his perception of 

the physical and social environment, he was asked to comment on such 

topics as the existence of local parish pressure to hire local people, 

the significance to him of employee reliability, the importance of a 

person's state of health, and the relevance of a person's family back­

ground. The form of the actual questionnaire administered to Mr. X 

and a reduced photo-copy of the actua.l "mental map" that he produced 

are found in Appendix D. 

3.2 SummarY. 

This chapter has dealt with the types of publications and other 

data sources that were obtained in Jamaica and Canada to assist in the 

research. Following this general review of the publications obtained 

and comments on initial interviews that were carried-out, the chapter 

outlines chro_noloft~S.?llY: the procedure followed and problems enco>1ntered 

during the collection of the detailed information from the employees of 

the bauxite company. 
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4.1 Introduction - . 

In this chapter, the various analytical techniques which were 

utilized will be discussed. However, the chapter will concern itself 

mainly with the model developed to simulate patterns of employee 

locations. 

4.2 Simple Mapping 

Here, locations of the employees were plotted: Two maps were 

involved, one which showed the original locations of the employees 

prior to their gaininp; employment and the second which showed the 

present distribution of the employees that were located during the 

summer of 1968. Portions of these two distributions were plotted at 

a scale of 1:50,000 and can be seen as Figures 6 and 7 in Chapter III. 

In the following chapter, various graphs that were prepared 

will be analyzed. It suffices to say at this point that histograms 

and scattergrams were prepared to note the relationship between 

different distance measures and the proportion of employees in the 

109 census subdistricts in the study area. 

A multiple regression computer program which was compiled by 

Mr. D. Ingram :(rom the I. B.M. 360 Scientific Subroutine Package, was 

"run" on the I.R.M. 70~-0 computer at McMaster University. 11he purpose 

of the regression analysis was basically, to show that the relationship 

between the two variables mentioned in the previous section was not 

linear but ~'Y~<!· The results of this analysis will be outlined in 



in more detail in Chapter V in conjunction with the graphical analysis. 

The most important method of anaJ.yzing the employee selection 

process was the model which was adapted and operationalized on an I.B.M. 

360 computer at York University. Mr. F. Nolte, a senior student at 

York University, wrote the program. 

It was realized that the original selection a:r;id later relocation 

of employees were very complex processes. Various possible model forms 

were examined (see Chapter II). The author felt intuitively that some 

form of probability model should be used to analyze the datae An urn-

scheme type of model was suggested by Mr. D. Anderson. Here workers 

were randomly chosen from the 109 census subdivisions surrounding 

Belmont, and the probabilities of being chosen from specific subdivisions 

were determined by the Polya-Eggenberger distribution. The model could 

be used to simulate spatial patterns of employees by assuming various 

weightings of the variables to be examined. 

The Polya-Egeenberger distribution has been descrihed by ,Feller37 

38 and recently by Dacey • It was selected for use in this study because 

(1) it was simple enough that average or ttexpected" frequencies of 

assignments in given subdivions could be directly calculated without 

dozens of simulated "runs"; the advantage of this feature was that one 

simulated pattern could be derived and considered as the ''true" or 

average one with which to compare reality, thus avoiding the problem 

3~illiam Feller, ~-I~roducti~~i~heo~~jts 
~,Eli~-~ti<?.~~' 195?, Volume 1, Ed. 3, John Wiley and Sons, Inc., New York. 

38
Michael Dacey, L~-~sses D~c~!b~~_by t~~jna~ 

and C ~®:~oun~J::<?..hY..'.:~--:!~~~ n be !:E~.!_Rto~~i 1 i t_y J:?is 0"J.'.l?~ t ~ons_, Un pu bl is he d 
Paper, Depnrtment of Geography, Northwestern Universitye 
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present in some Monte Carlo models where no unique mathematical 

solution was known. (2) The Polya-Bggenberger distribution could 

conveniently consider the neighbourhood effect, if one assumed that 

the people affected by an existing employee lived only in the same 

subdivision as he did. The major drawback of the distribution was 

that it did not allow for a recalculation and lowering of probabilities 

as the potential employees of a subdivision were used up. 

According to the distribution, the probabilities of employees 

being located in given subdivisions are calculated as follows: if n 

employees have already been located in the study area (see Figure 1), 

and k employees have been selected from the jth census subdistrict 

th with the attributer., the probability that the next or n+l employee 
J 

· 11 b 1 t d f th . th bd . . . . wi . e se e c e . rom e J census su l vision J.s: 

P [ X . ( n + 1 ) = k + l/X . ( n ) = k} = rj + kh , 
J . J -·---R + nh 

where X. the number of employees in the jth census subdivision, r. a 
J J 

number measuring the attributes of the jth census subdivision, h39 , 

a number weighting the importance of the neighbourhood effect, and R 

the sum of the attribute indexes for all census subdivisions. The 

probability, then, is a function of some general attribute (measured 

by r.) and the neighbourhood effect of employees already selected from 
J 

the subdivision (measured by hk). The sum of all probabilities for 

each census subdivision is obviously 1.0. 

For this research, the value of the attributer. was calculated 
J 

for each of the 109 census subdistricts in the study area according 

391n this thesis no difference is intended in the meanings of 
h and H@ Both refer to the importance of the neighbourhood effect. 



to the formula: 

r . = a ( ~. ~ ) bl 
J 1 x 

1 

where xl . . ....... . 
J 

+ ~3 (:3_j_)b3 + •••• 

X3 

x10 . correspond to the units described in the Table 
J 

of Data in Appendix E for all census subdivisions, and 

109 
x1 = Z:: 

j = 1 

x. 

=~ x2 ..::::.__ 
j = 1 

x2. ' ..... . 
J 

109 
= z: 

j = 1 
XlO. • 

J 

The ratio _,l was used instead of simply X . to avoid the weighting 
J x 

problem caused by the different variables -x
1 

•••.•••••••• x10 having units 

of greatly different dimensions. a was an experimental parameter which 

could be varied to give different weightings to the varinbles x
1 

•••••• x
10

, 

just as h could give different weightings to the neighbourhood effect; 

similarly, b could be varied to permit the variable to have limited in-

fluence on r. (where h = O), to have a linear relationship (wher~ b = 1), 
J 

or exponential influence (when b I- 1). 

r., one could set a. = o. 
J J 

If X . was to have no effect on 
J 

Several patterns of employment distribution were simulated 

giving different weightings and functional relationships for the var-

iables x
1 
........ x

10
, and the neighbourhood effect. Some patterns were 

simulated using random numbers in order to locate employees successively 

through time, on the basis of the probabilities of the subdivisions. 

This method was analagous to that described by researchers such as 

Hagerstrand. Such patterns were not ideal for comparison with reality, 
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however, as they varied somewhat according to the random numbers 

selected. For a comparison with reality, patterns were simulated 

by calculating the most probable as well as the "expected" frequency 

of employees for each of the 109 census subdivisions in the study 

area. The formula: 

P(X ./n,r. ,s. ,h) 
J J J 

= (~) 
r.(r.+h) ••••• (r.+Xh-h)s.(s.+h) •• (s.+nh-Xh-n) 

J J - J J!--J~~-~--~--~-
( r. + s.) ( r. + s. + h) ••••••• ( r. + s. + n ff - h) 

J J J J J J 

wheres.= R-r., gives the probability of a given number of employees 
J J 

(X) being located fo subdivision j if the total number of employees 

is n. The "expected" frequency for each census subdistrict or 

subdivision was determined by adding the products 

P(O) x 0 + P(l) x 1 + P(2) x 2+ ••• P(n) x n. 

To compare the simulated patterns with reality, a somewhat 

original statistical test had to be derived. The tests usually 

utilized were inapplicable for a number of reasons, particularly the 

very small expected frequencies for many of the subdivisions and the 

fact that the shape of the Polya-Eggenberger distrj.bution varied for 

all areas. The procedure used was to calculate for each subdivision 

the probability of all frequencies of employees, and to find the 

frequency having the greatest probability (see Figure 8). A standard 

percentage of the value (e.g. 50 percent) was then calculated. A given 

subdivision was said to "fit" the model if the probability of the 

observed number of employees occurring was greater than or equal to 

the standard percentage value. The number of subdivisions in which 
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observed values "fit" those predicted by the simulated model was then 

calculated and used as a measure of the accuracy of the model. 

The results of the various simulation runs will be examined 

and evaluated in Chapter VI which deals with the tests of the model. 

4.6 Summary 

This chapter has indicated the methods of analysis which were 

utilized in thjs research project. _Brief comments were made on the 

use of simple mapping and graphing techniques, which will both be 

outlined in more detail in the next chapter, and on the use of a 

multiple regression computer program in order to fit least-squares 

quadratic curves to several scattergrams. The major purpose of this 

ch~pter was to outline the characteristics of the Polya-Eggenberger 

urn model which was utilized to "testtt the various hypotheses stated 

in Chapter II. 
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5.1 Introduction 

This chapter focuses on a discussion of the maps, scatter­

grams and histograms which were prepared to indicate the shapes of 

the distance decay functions for the different classes of employees 

reporting to different work locations and also to indicate the amount 

of relocation which takes place after employees are hired. Secondly, 

48 

it outlines the ten variables ~1ich were selected to provide attractive­

ness measures for the 109 census subdivisions in the immediate study 

area (see Figure 1). 

5. 2 Mappipg of _1he Orj_g_inal and Present EIE.£loyee ~istributi2-!:!_~ 

The plotting of the residence locations on the 1:50,000 topo­

graphic sheets of St. Ann Parish revealed concentrations of employees 

living in the towns and districts surrounding the plant. In the case 

of the map of the present residence locations of the hourly-paid 

workers, more noticeable clustering near Belmont was noted. However, 

as in the distribution of the original residence locations, concen­

trations of employees were still noticeable in the surrounding toj/ns. 

Figure 9 indicates the proximity (road-miles) of the hourly-paid and 

the salary-paid employees to the Belmont plant site as of the summer 

of 1968. The fluctuations in the histograms which make-up this Figure 

relate mainly to the distributions of the towns around the Belmont 

plant site. Figures 6 and 7 in Chapter III show the present and orig­

inal distributions of the hourly-paid employees. 

As was indicated in Chapter III, several distinctions between 

different types of employees were made. First, hourly-paid workers 

were separated from the salary-paid employees. In addition, the 
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different employment locations were noted during the mapping procedure. 

~L1he largest proportion of all the employees in the 40 percent spatially­

random sample were the hourly-paid workers who reported to work at 

Belmont. The other groups mentioned above, for the most part, repre­

sented relatively few workers. 

5.3 Elimination of Certain Workers 

Field research indicated that the farm-_EroRer~ workers, did 

not actually have any connection with the Belmont plant. They all 

lived in the countryside and reported to work at one of the various 

farms owned by Lydford Feed Enterprises, a subsidiary of Reynolds 

Jamaica Mines J.iimi ted. 'l1his small group of workers was excluded from 

any further analysis in this project. 

Another group of employees that were ultimately excluded from 

use in the model were those reporting daily to the port facility at 

Ocho Rios. It was not known when the sample was obtained just how 

many of the employees in the initial sample worked at the port. .F'ield 

work revealed too few such employees to necessitate complicating ,.the 

actual simulation model by creating two separate work locations. This 

sample would also be too small to base any conclusions on. 

The final significant refinement to the type of employee to 

be used in the analysis involved the elimination of all salaried 

employees from the sample. This group was recognized as an important 

part of the work-force of any decentralized industry. However, due to 

the greatly different characteristics of this group from the hourly­

paid worker, they were excluded from the simulation analysis. Most of 

these salaried employees lived in other parts of the Island prior to 



being hired by the bauxite company. When they were moved to the area 

around the plant, many of them were located in company owned houses 

and travelled to work each day in company vehicles. They were, then, 

quite different from the larger group of hourly-paid wor.kers. 

Although the employees who reported to Ocha Rios and all 

salaried personnel were excluded from the model, they were included 

in the preliminary scattergram analysis. To determine the shapes of 

the distance decay functions resulting from the use of different 

distance measures (see Figure 5), the relationship between the pro­

portion of employees in each census subdivision and road and ti.me­

distances were plotted. Figures 10 and 11 indicate the nature of this 

relationship for the present distribution of salaried and hourly-paid 

personnel who report to Belmont and also for those who report to Ocha 

Rios. Distances in these scattergrams were measured in road-miles. 

Another set of scattergrams for the present distribution were prepared 

(see Figures 12 and 13) using travel-time instead of road-distances in 

order to see j_f a stronger relationship was evident. 

Two similar sets of scattergrams were drawn-up on the brrnis 

of information obtained during the field research about the employees' 

original locations. These scattergrams (see Figures 14 and 15) and 

(see Figures 16 and 17) indicated a weaker relationship between these 

original. loca t~ons and the plant site at Belmont. Due to a lack of 

observations, the same can not necessarily be said about the port 

facility at Ocha Rios. 

An examination of the scattergrams of present and original 

employee residences indicntes a relocation of workers after gaining 

5l 
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employment with the Company. The amount of movement is indicated on 

Figure 18 which consists of two histograms. These histograms reveal 

that the hourly-paid workers generally relocated themselves only short 

distances after gaining the new employment. However, a few moved 

many miles closer to Belmont or Ocho Rios and there were even instances 

where employees actually moved away from the two work locations after 

gainine their jobs. The second of the histograms shown in Figure 18 

indicates the relocation distances of the salary-paid employees. In 

this case, the largest proportion moved many miles closer to Belmont 

or Ocho Rios depending on where they were to be employed. 

When all of the sets of scattergrams had been completed and 

examined and the previously mentioned groups of employees had been 

eliminated from further analysis, it war; decided to attempt to fit 

least-squares quadratic curves only to the scattergrams related to the 

hourly-paid workers who reported each day to Belmont. 

In all four cases, the quadratic curves were statistically sj.g­

nificant at the .01 level. The results did not indicate that time-
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distance measures were that much more useful than simple road-distances; 

however, time-distances permitted the incorporation of road surface 

condi tiom:i as a frictional barrier to the easy movement of comnmtin~ 

employees. The four least-squares quadratic curv(-?S have been plotted 

and repr~sent t~e distance decay functions of the observed data. An 

examination of Figures 19 and 20, wi11 indicate that with both the 

road and time-distance measures, the present distributions show a 

much steeper slope than do those of the original distributions. It 

would seem, then, that distance is a more important variable in 
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explaining the present distribution of employees than it was for 

explaining the original distribution. 
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The f:i.rst portion of this chapter has commented on the pre­

liminary analysis that was performed on the data, to determine the 

validity of our notions about the relocation of employees, and the 

belief that the distance decay relationship could be detected and 

incorporated into a simulation analysis. The determi~ation of the 

degree of significance of these relationships was felt to be essential 

to the research project. 

At this point, a discussion of the variables to be incorporated 

into the model, which was outlined in the previous chapter, is in order. 

The variables will be discussed in the following pages, more or less in 

the order in which they appear in the Table of Data in Appendix E. 

5. 4 Vari;,:-::_~f.-~s To Be Used in the Simulation Model 

(a) Ac_!:ua]:_~im~-~5-stance. 

On the basis of the literature review, questionnaires, and 

preliminary analysis, it was decided to use time-distance measures in­

stead of the road-distances to represent our particular distance decay 

function. 

In order to calculate a time-distance value for a particular 

census subdivision, it was necessary to visually determine the centre 

of population gravity for each of the 109 census subdivisions in the 

immediate study area from the population distribution maps and thus 

obtain a distance measure which would represent the length of time 

taken by the average individual in any subdistrict to drive to the 



main plant site at Belmont. As shown in Appendix E, the time-distance 

variable was calculated to the nearest half-minute. 

Before discussing the next variable, a comment should be made 

on how the siz(~ of the study area (see Figure 1) was determined. By 

including all census subdivisions in the parish of St. Ann, 275 areal 

units would have been involved. To make the number of districts more 

manageablet the author established a "commuting zone". This zone was 

based on observed travel-time distances of forty minutes out from the 

plant to the centres of population gravity of the different census 

subdivisions. Figure 21 indicates the extent of this commuting zone,. 

It was from this boundary that the author decided on the size of the 

immediate study area depicted in Figure 1. By eliminating many of 

the isolated subdistricts in the western portion of the Parish, the 

number of districts to which job allocations could be made, dropped 

to 109~ Using a travel-time boundary of forty minutes for the 

immediate study area necessitated the inclusion of small .portions 

of St. Mary and the northern part of St. Catherine (see F'igure 1) ,. 

which are actually much closer to Belmont than the western portions 

of St. Ann. The possible choice of employees from subdivisions out-

side of St. Ann allowed us to gain some insight into the significance 
. 

of local Parish Council pressure on Mr. X's hiring policies. 

(b) 'l1otal Poplilati<2!! 

One of the hypotheses in the second chapter made reference to 

the controlling influence of the original population distribution 

around the plant in determining the pattern of ori[jinal employee 

locations. The total population values for each census subdivision 
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were derived from the 1960 census, and they were used to form one 

possible element of the attributes of the census subdivisions. 

(c) Parish Residence 

The residence of a prospective employee within St. Ann 

appeared from the questionnaire, that was completed by Mr. X, to be 

an asset due to the existence of the Parish Council pressure mentioned 

above. On the Table of Data, a val1:1e of two was given to all those 

residing in St. Ann and a value of one to those who lived in St. Mary 

and St. Catherine Parishes. It was realized that the importance of 

living in St. Ann might not be two times that of St. Mary or St. 

Catherine, but these relative weiehtings could be adjusted and the 

r~sulting effects examined by changing the value of the exponent used 

for this variable during the running of the simulation model. 

(d) T~~ Number _.Q.f.!.1.;.'lle? Between 15-1_+4 Years of ~ 

Age characteristics of the maie population in the census sub­

divisions around the plant were viewed as one of the expressions of 

the distribution of qualified persons who would be seekinG bauxite 

employment. Mr. X had indicated in his questionnaire (see Appendix D) 

the importance to him of the age of the applicant ~or certain types 

of work. In order to determine a critical age range, it was necessary 

to examine not only Mr. X's questionnaire but also the individual 

questionnaires. handed out to a systematic sample of the employees 

initially selected for the study. 

Mr. X's comments indicated that for hourly-paid positions he 

preferred men from eighteen to thirty-five years of age. However, 
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from an.examination of the ages when hired, of a sample of the hourly­

paid workerst it was noted that the ages ranged from sixteen to forty. 

The 1960 census had data available which gave the number of Males in 

each census subdivision between the ages of fifteen and forty-four. 

This age range was suitable for our purposes because it closely 

approximated both age ranges. 

{e) .'.£.1.le Nu_~l?,~~-_of __ J:!?les with More rl1han Fou:r:._Y~ __ 9_L_~du~ation 

The only relevant data for educational levels to be found in 

the 1960 census related to the number of males with more than four 

years of schooling. These figures were used to help point-up the 

relative differences in the distribution of qualified, prospective 

employees living in the study area. 

( f) ~!h ~-~um £er _<?~f-=1.n.EI?.J2~~~f.c e d ..Ji~:.~~-9.....§~~~i n_~i'.PJ.QY-.!!!e n t_ 
This variable attempted to show relative unemployment con-

ditions in the census subdivisions around the plant& The unemployed 

would undoubtedly be the ones seeking-out existing empJoyees who 

might assist them in gaining employment. This variable indicated the 

numbers who wanted employment but who hnd never been employed outside 

the home previously. 

{g) The Numb~r of ExI?_~~ien<2_~d Males_!?_ee!<JE.B:. Emp.loym~.!_ 

It was felt that perhaps the numbers of experienced workers 

seeking employment would be more useful than the number of inexperienced 

workers reported in the previous variable. Answers to question 5(b) of 

Mr. X's questionnaire indicated that the work experience of the pros­

pective employee is not important for labourers, but is of significance 



for those wanting the more responsible hourly-paid positions, such 

as truck drivers and crane operators. The above four variables were 

included to see to what extent they could be helpful in showing the 

greater importance of the distribution of qua~ified persons than the 

basic population distribution. Each variable,·was "tested" in different 
."'. \,,,"',;··~,,~ 

.. ,'j'-

runs of the model and will be reviewed in the next chapter. 

It was expected that one of the most important cont.rolling 

factors behind the spatial pattern of employee selection was related 

to Mr. X's own E~sonal feelings about, and impressions of the different 

environmental characteristics of the towns and districts around Belmont. 

It was difficult to be completeli objective when interpreting 

his comments for the attraction index. Mr. X had been asked his 

impressions of thirteen towns and districts, with the belief that he 

might indicate a preference for certain towns, regardless of their 

size or distance from Belmont. From his responses a rank-scale, 

ranging from one to five, was developed. Initially any district that ,, 

had not been asked about was given a "On rating but this was later 

changed to u3u in order, to not downgrade a location on which he had 

expressed no negative opinion. Thus all 0 0 11 values seen in Appendix E 

under variable 8 were interpreted by the computer as equalling "3". 

Mr. X's actual responses are found in Appendix D, question h. Since 

employment allocations in this model are being made by census sub-

divisions, all subdivisions abutting one of the thirteen towns on 

which he commented were awarded the same attraction index value. 



?O 

This variable attempted to examine the effects of Mr. X's 

spatial perception of the physj_cal environment, on his hiring policies t 

as shown in his mental map (see Appendix D). To assist in obtaining 

perceived time-distance values for the various census subdivisions, 

not only was his mental map utilized but also his time-dit>tance 

rankings. Due to incomplete information for his perception of the 

time-distances to all the census subdivisions in the study area, it 

was necessary to construct an jsochr:.one_~~ (see Figure 22). The 

travel-time intervals used were five minutes. The rankings of districts 

mentioned above were used to help determine the path of these isochrones. 

'l1he mental map of the employment officer revealed that he grossly 

underestimated the distances to most of the towns and districts in the 

study area. Because of the great discrepancy between the actual time-

distances and his perception of these distances it was felt that sub-

stitution of perceived time-djstances for actual values in the model 

would improve the correspondence of the simulated distribution with the 
,.. 

original distribution of the hourly-paid workers. 

This variable was believed to be related only to the relocation 

portion of the analysiso This index was to be used by itself and also 

in conjunction with the actual time-distance and parish location var-

iables to help simulate the prec;ent (19G8) distribution of hourly-paid 

employees in the study area. The preliminary analysis has shown that 

often a relocation of residence does take place but that for hourly-

paid workers the movement is generally only to another residence in 
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the same general area (see Figure 18). 

It was felt that when the relocation takes place, the new 

employees want to move closer to the towns in the area because of 

the provision of better housing facilities and improved accessibility 

to the plant. It was thus decided to make the employees' attraction 

index equal in each census subdivision to the population of the area's 

largest town or district. 

5.5 Summary 
--··~ 

This chapter has outlined the preliminary analysis that was 

carried-out before the simulation model was run. InvestiGations were 

made into the nature of the distance decay function for the hourly-

paid workers, and least-squareB quadratic .curves were fit to four 

different scattergrams. Secondly, the chapter has introduced the ten 

variahles ~1ich will be independently and jointly grouped in the model 

to 11 test" the hypotheses put forward in Chapter II. 
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6.1 Introduction --·---·-·· 

It is the function of this sixth chapter to outline the 

results of the running of the simulation model proposed in Chapter IV. 

The results obtained from different variable combinations will be 

shown in a series of Tables. A few of the simulations will be plotted 

on maps of the study area which will be visually comparable with the 

Figures indicating the actual original and present distributions of 

employees (see Figures 6 and 7). 

6.2 Monte Carlo Simulations 
--·-----~----- ... --.-..---------

1'he program written by Mr~ F. Nolte had the capability of 

producing Monte Carlo simulations. In these simulations, the time 

element was inherent and the clustering of employees could thus be 

simulated as well as the simulation of a final distribution. The 

com~uter print-out of a Monte Carlo simulation and the comparable 

tested simulation can be seen in Appendix F, Parts A and B. 

With the Monte Carlo model, attribute weights are assigned 

to each census subdivision; and then added to each of these value,s 

is the influence of the inter-employee neighbourhood effect. '£hen a 

cumulative mean information field, something like the one developed 

by Hagerstrand is determined, and ranges of probability values for 

each of the 109 census subdistricts in the study area are calculatede 

The sum ·of these probability values must always equal 1.0, but the 

proportion of this total value varies from district to districto 

Using a random number determined in the computer program, a job is 

allocated to tl1at subdistrict with the appropriate probability range. 
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Selection of the individual causes a recalculation of the subdistrict's 

attribute, and ~orrespondingly brings about a relative decrease in the 

total attribute of the other 108 districts. This process continues 

until all of the employees have been chosen. 

The final frequency distribution which is derived from the 

Monte Carlo simulation represents only one possible outcome of the 

hiring process or relocation process. Perhaps the ma~n value of the 

Monte Carlo type of model is its realistic (i.e. possibilistic) nature, 

in that it generates feasible alternatives to reality. Using this 

Monte Carlo simulation method, the researcher might be able to get an 

insight into who benefits from the presence of the decentralized 

industry in the early stages and certainly could simulate cha!]..rres ~E. 

the em12:1£Yment total~~ by increasing or decreasing the number of em­

ployees to be assigned per year. Figure 4 in Chapter 1, could be used 

for this purpose. 

6.3 5>..:~.G}~-Va.!.'i.9b~_Funr~ ._(Or~Eal_ D~stribut.i_o..!~) 

~Phis section of the chapter will review the runs which ex-a.mined 

the predictive qualities of each of the ten variables outlined in 

Chapter V for simulating the original distribution of hourly-paid 

employees. 

(a) Time-Distr.i.nce (ActuaJ: __ and Perceived) 

An hypothesis in Chapter II which stated that actual time-

. distances were much more important than actual road-distances was not 

found to be sustained from the results of the correlation analysis 

outlined in Chapter V. It had also been stated that the perception 
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of the time-distances should be more meaningful than the actual time-

distances from the standpoint of the personnel officer attempting to 

hire local people.. In order that this hypothesis might be "tested" 

both the actual time-distance and the perceived time-distance values 

were run by themselves in the model. On each of the three separate 

runs, different exponent values for the distance variable were used .. 

The resulting percentage of the censui subdistricts accepted for 

different incremental values of the neighbourhood effect are shown 

in Table 1.. 

An examination of the "runs" which produced the highest levels 

of acceptance for each variable, reveals that in both cases this vaJue 

is 84.4 percent with the neighbourhood effect equal to zero (H = O.O) 

a~d the exponent of each distance variable set at -1.0.. The comparison 

of these values, it had been hypothesized would show the percentage 

of acceptance to be higher using Mr. X's perceived time-distance 

values. 'l'his is cJ..early not the case. We have not, then, been able 

to prove that the simulation model will more closely resemble the 

actual original distribution of employees when perceived distance 

values are used.. Figure 23 indicates the plotted distribution of the 

frequencies resulting from the use of actual time-distances. 

It appeared during the preliminary analysis (see Chapter V) 

that with an under-estimate of approximately forty-five percent, the 

perceived time-distance variable would be more revealing than it was. 

Its failure may be due to a lack of data on the mental map and the 

other spa.tial tests. Secondly, it became quite c1ear that although 

Mr. X had grossly underestimated time-distances, he had, at least, 



Var. 
Name 
----
ATD. 

PTD. 

ATD. 

PTD. 

ATD. 

vrn. 

ATD. 

PrD. 

• This 

COMPAIUSON OF rnME-DISTANCE J<ESULTS 
------- (ORIGINAL LOCATION) 

----·--ft---~-~----~-----~-
H values ar -h e below wit increments of 0.2 ----Const. Exp. 

Value Value .o .2 .8 1. 1.2 
---·-.., --· ~· ---

1.0 -1.0 84. Lf 

1.0 -1.0 84.4 

·---·-! 
1.0 -1..5 80.7 

1.0 -1.5 81.7 
•--' 

____ .... ___ ·----
1.0 -2.0 77.1 

1.0 -2.0 79.8 
- -· 

is a short-form for the 

:i.s a short-form for Mr. 

83.5 

83.5 
-~-t--· 

80.7 

81.7 
----
Tl.l 

79.8 

80.7 80.7 

83.5 82.6 

80.7 '?8.9 

81. 7 82.6 

80.7 

81.7 

78.0 

77.6 
··- ---·-·-- -

'/5.2 75.2 

74.3 76.2 

75.2 

76,,2 

77.1 76.2 

'?6.2 76.2 

77.1 74.3 

77.1 76.2 

'/5.2 75.2 

76.2 75.2 
-·------~------------

actua 1 time-distance 

X's p erceived time-distance 

-~ 

77 

1. 
!-----J 

73 • l+ 

76 .2 

-
74 

76 .2 

?5 .2 

75 .2 

run has been plotted. See Fi gure 23 I 
·--~---------·---------

~--·-----~----

Table 1. 



. 
I 
I , , 

I , 
I 
I 

I , ... ~~ 
/ 

-~~~· , . / \. ,. , -, _, , r 
,. t 

•' I 
: 1 
\ ~ ... 
I 

.,. .... ' 
I 

\ 
' 

Parish boundary 

Mojor rood 

Min or rood 

• One dot represents 
one pc rs on 

0 2.5 5 
L ______ _._J ________ __J 

MILES 
\ 

Simulaf·ad Distribution 

Using 

\ 
\ 

\ 

' ,_ 

-··-· ' -~·· 

' 
... ___ 

... , 
... 

\ ,,.. 
~· / '- ..... _ .... _ 

.. 
I 

' I ,.-...,'"' 
\ \ 

' \ 
' \ 
' 

"'"--, 
' ) 
'-

, ... ~~--,..- ... -----------~·--·,,,...._~ 

.t:. 110 . . I II 01 r1g1no Worker Location 

Time -- Distance 

Figure 23. 

78 



been quite consistent. The significance of the value of any variable 

or combination of variables is its proportion of the average variable 

value for the 109 subdistricts. 

In summary, perceived time-distances did not produce any higher 

percentages of acceptance than the highest value from the use of actual 

time-distance data. In this study, the hypothesis can not be accepted. 

Due to the outcome from running the two time-distance measures, it was 

decided to run the remaining combination runs for the simulation of 

the original distribution with the use of actual time-distance measures. 

{b) ~ot~1:...~l~t:t_~n. 

An examination of the expected hypothetical frequency for St. 

Ann's Bay, the most heavily populated town in the study area, in the 

above runs indicated a very low expected value of o.6, or, when rounded­

of f,. one employee. 'I'he observed original frequency for this subdistrict 

was eleven. Distance alone, due to the uneven nature of the population 

distribution, could not adequately predict all values. Population 

figures were important, and it wa.s hoped that later runs using combina­

tions of distance and population variables would give a high level of 

acceptance and less discrepancy between the actual and simulated values 

for those districts with nunusually" high observed frequencies. 

Total population was "run" first, and it resulted in an 83.5 

percent acceptance of the model and is shovm in Table 2. Helated to 

this variable, and initially believed to be more meaningful, were the 

other variables related to specific "qualities" of the total population. 

Population density had not been considered as important as the distri-
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bution of qualified persons who would be seeking bauxite employment. 

Table 2 presents the results of the running of these popula­

tion variables and indicates that total population resulted in the 

highest level of acceptance whereas the variables related to the 

number of experienced males seeking employment actually resulted in 

the lowest level of acceptance. In the second chapter, it had been 

hypothesized that the pattern of original employee locations should 

reflect the original population distribution. An examination of the 

above Table does indicate a high level of acceptance. 
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One of the personal or psychological variables which had been 

considered important in accounting for the original distribution of 

hourly-paid employees was the operation of an inter-employee neighbour­

hood effect. With regard to this neighbourhood effect, it had been 

hypothesized that the friends of existing employees would have a better 

chance of obtaining employment than those with no such "puJ.lu. The 

set of questionnaires administered to the sample of hourly·-pai.d workers 

and the questionnaire administered to Mr. X clearly indicated the 

importance of such social contactsD 

In Chapter IV, it was mentioned that for purposes of opera­

tionalizing this neighbourhood effect, it was necessary to restrict 

the sphere of social contacts to the bounds of each subdistrict. It 

was realized at the time that such social contacts do occur across 

subdistrict boundaries and indeed between subdistricts quite removed 

from each other. Table 2 on a previous page, shows very clearly the 

resultant influence of small increments of H = 0.2 for the neighbour­

hood effecte In most cases increments in the value of H caused a 
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decline in the percentage of subdistricts accepted by the test in 

the model. 

In this Polya-Eggenbergcr model, the value of H was identical 

for all 109 subdistricts on any one "run", but its effect varied 

depending on the attribute of the particular subdistrict. This led 

to a degree of under-prediction in some subdistricts. What seems to 

be happening by increasing the value of H, is that the degree of over­

estimation is outweighing the reduction in the degree of under-estimation 

because most of the observed frequencies are zero. Therefore, for most 

runs,· the total percentage of subdistricts whose frequencies are accept­

ed by the test falls. 

There is a tendency for the acceptance values to remain the 

same for a range of H from O.O to 0.,2, but there is nothing consistent 

in this and in general the highest acceptance percentages occur when 

there is no neighbourhood effect. This might be due to the predominance 

of subdistricts with a very low probability of having an employee chosen. 

It seems to the author that considerable improvement would occur,,..if 

further research could find a method of assigning different neit;hbour­

hood effect values to p'articular subdistricts during each "run". 

(c) In-Out of the Parish 

The first hypothesis stated in Chapter II indicated that the 

original location of employees should form a pattern clustering around 

the plant sites. One of the reasons given for this clustering was that 

the Company and Mr. X would be under political pressure, informal for 

local people and formal for the Parish Council of St. Ann, to hire 

local individuals. 



This variable was run twice by itself with exponent values 

of 1.0 and 0.5 and in each case led to an 85~3 percent level of 

acceptance. The high level of acceptance obtained made it one of the 

variables to be included in later combined variable forms of the model. 

~1.1he plotted simulation map for total population (see Figure 24) 

revealed that a few workers were being selected from St. Catherine 

and St. Mary. However, the observed original distribution (see Figure 7) 

had shown no allocations of jobs to residents in those Parishes. Thus 

by incorporating the above variables into later combined variable models, 

job aliocations outside of the Parish of St. Ann could be discouraged. 

(d) Mr_~~-·-Attra~~j._on Index 

Another of the personal or psychological variables which had 

been considered to be important in accounting for the original distri­

bution of employees was the Company's impressions of spec:Lfic areas. 

Mr. X does all the hiring of hourly-paid workers so it is actually his 

impression of the various areas which is important. This variable, 

which has already been discussed in Chapter V, was run and resulted in 

an 82.6 percent level of acceptance when H = O.O. 

( e ) The ~~rT!E_~.E.Y e es ' At tr a_~ t ~2-~ __ ]p_02_~ 

This variable, which incorporates the importance of residential 

sites was originally intended for use with the relocation portion of 

the research, but it seemed that it may be applicable in the original 

selection of employees. Mr. X might think in terms of the size or 

population of towns.. For instance, he may know or favour a larger town 

over a smaller one. The results of this 11 run" produced a percentage 



of acceptance at 77.1 when H = 0.4. This is one of the instances 

when the percentage figure rose slightly as the value of H increased. 

6. Li (a) Comb i n,;'1 ti on --~LY aria bl e_~ for Simu~ at}. on of '2_rigi nEJ_!2~s 1:.r.1:.!.m ti 02} 

Early results indicated the need for combining the distance 

variable (actual time-distance) with one of the population variables. 

The one selected was total population because of the high level of 

acceptance obtained from this variable. Different constant and ex­

ponent values were utilized as well as variations in the rate of 

increment of the H value. Reoults are shown in Table 3 and indicate 

that the highest levels of acceptance were obtained when the actual 

time-distance exponents equalled -1.5 and the total population con­

stants equalled 2.0 and 3.0 respectively~ There was no theoretical 

basis for the combination of such values. 

An examination of the model which combined a distance exponent 

of -1.5 and a population constant of 3a0, revealed a closer corres­

pondence to the observed values for those subdistricts which were 

removed from the plant site and relatively heavily populated. I~ both 

cases, the districts immediately around Belmont were n~t acc~.Rt~ by 

the test. However, the model with the lower population constant had 

higher theoretical frequencies than did the other in the subdivisions 

around the plant. 

( b) Jhree-::_~~·i~1?1e Co!_l1b_~EE:.~~ons 

In this series of runs (see Table 4), three additional var­

iables were alternated into the model. Part A of the Table indicates 

changes in the percentages with increments in H of 0.5, while Part B 
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COMPAHISON OF I<ESULTS USING TWO VAIUABLES 
------·---~-- -----(ORIGINAL LOCATION) 

ATD. 1.0 -L5 
83e5 83.5 80.7 79.8 78.9 78 .. 0 77.1 

rrp. 3.0 l.O 

-...-·--- ----- ---- --- ----~--

ATD. 1.0 -1..5 
82.6 81.7 79 .. 8 78.9 78.0 T7J.l+ 73.4 

TP. 1.0 LO 

·--· -
H Values are below with increments of .2 ------·-- T--·-

.o • 2 ~4 1 • 1.2 1.4 .6 ' .. 8 

-·- _...___ .• , .. _. 
-~---.._~ ... --- ---- -·--·...---... 

NrJ). 1.0 -1.5 
"83.5 82.G 81.7 81.7 80.'l 79.8 79.,8 79.8 

TP. 2.0 1.0 

---· ---i----- -----i-------1--
ATD. 1.0 -3 .. 0 

7l+.3 7~··3 74.3 71+.3 74.3 71~.3 71+.3 71+.3 
TP. 6.o 1.0 I-

·----------------

ATD. is a short-form for actual time-distance 
TP. is a short-form for total population 

====--=-=·---- -- ,,..., 
--·----------~----~~~--

Table 3. 



COMPARISON 01!, HESUL'I'S USING A COMBINATION OF 'I'HREE VARIABLES 
-------·-,-· ( O!UGINAI_, LOCA'rION) 

--~- H Values are below with increm~-; .!) d--
Exp., 
'alue • 0 

-·---

--
Var. Const. I 

Names Value \ 
------------

.5 1. 1.5 2.0 2.5 3.0 

A~1.1D., 

TP., 

In-Out 

ATD. 

'I'P. 

In-Out 

ATD. 

'l.'P. 

In-Out 

!-·-----
Nl'D. 

TP. 

In-Out 

t------i 

ATD. 

TP. 

In-Out 

ATD. is 
TP. is 
In-Out 

1.-..._ 

1.0 -1.5 

1.0 1.0 83.5 82.6 81..7 80.7 79.8 78.9 78.0 

1.0 1.0 
-~ - ----- ·- -

1.0 -1.5 

2.0 1 .o 83.5 83.5 83.5 80.,7 79.8 79.8 78.9 

1.0 1.0 

----1 - ---- - ·--1 !---·-·-+ -----; 

1.0 -2.5 

5.0 1.0 80.7 80.7 ?9 .. 8 79.8 78 .. 9 78.0 78.0 

1.0 LO ___ _, ... .- - -- _ .. ,.. __ ;>.~-,.. ... !-----·-·-.. ~-"c>;--....; -----·-_ ... ....__....,_,.... .. 

1.0 ti• 1.5 

2 .. 0 1.0 83.5 82.6 82.6 80.7 79.8 79.8 78.9 

1.0 1.0 ,,,-

---- ----1 --....... ·--!-·-~---__ _______, 

l.O 

5.0 

1.0 

~ 

a short 
a short-
refers t 

-

J. .o 

-form for actua] 
form for total p 
o the Parish of 

--

80.7 79.8 78.9 78.0 78.0 78.0 

.., ____ 
·-1 

time-distance 
opulation 
residence of the applicant _ ________ .. _,.,,... __________ ,..,..,,~ 

Table 4. (Part A) 



COMPARISON OF HESUL'l\S U.SING A COMBINNrION OF rl1HHEE VAIUABLIDS 
-~---------- ---"-( OifIGINAI.~-LOCJl~L1ION')~·-

._, 

Const. I Exp. 
H Values are below w:i th increments of 1.0 

Var. 
Name Value J Value 

--:-o-1 --1:0-L 2:-a--· -3-.0~---

ATD. 1.0 -1.5 

In-Out 1.0 1.0 84.4 82.6 78.0 

EAI. 1.9 1.0 

~--- --·-----------'!--
NPD. 1.0 -1.3 

In-Out LO 1.0 

EAT. l.'7 1.0 

83.5 80.7 

_____ l ___ _ 
f------·-f.----- ·----- ------

1.0 -1.l 

In-Out 1.0 1.0 78.0 85.3 I 

~~-"-~~~-~'_()_ --~.J __________ , ______ ---------
A~PD. 1.0 -1.4 

In-Out J.O l.O 84. Lt 82.6 79.8 78.9 

EAI. 1.9 1.0 I 
t----···---~-··---------· --·--··-·-· 

ATD. is a short-form for actual time-distance 
In-Out refers to the Parish of re;sidence of the applicant 
EAI. is a short-form for the employees' attraction index 

Table 4. (Part B) 
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of the Table indicates changes in the percentages with increments in 

H of 1.0. 

The highest level of acceptance obtained was 85.3 percent 

and these resulted from two of the four runs which utilized the 

employees' attraction index instend of total population values. 

These runs are shown on the following page. 

(c) Four-Variable Combinations 

At this point nine runs were made of the model. In this 

series of runs, four variables, \.;hich had been initially felt import-

ant in a simulation of the original distribution of employees, were 

used. The four variables which were combined included actual time-

distance, total population, parir,h residence, and Mr. X's attraction 

index. Even though the highest level of acceptance was 84.4 percent, 

it appears that better over-all results can be obtained by incorporating 

the variable which represents the population of the largest towns in 

the study area rather than the use of total population figures. 

6.5 (a) Simulation of the Present Distribution ------·-·--_,,, ___ .,.._ __________ _ 
A similar approach was used in this second part of the research. 

Most of the variables deemed significant in the simulation of the 

present distribution were initially "run" by themselves. 

~1he first variable to be "run" alone was time-distanceo 

Table 5 indicates the results of the four runs in which different 

exponent values were used. The highest level of acceptance at 88.1 

percent wa.s obtained with a -0.5 exponent for the time~distance var-

iable. Uniike the distance decay curves which are concave to the 

origin throughout their length, this decay function is somewhat convex 



COMPAIUSON OF rrIME-DIS'l'ANCE RJ~SULTS 
--------------·----·-------(PlrnSENT LOCNrION) 

!-"--------·---·--------·-------~----~----------·----· 

C t E H Values are below with increments of .2 

• ..-'.'.·-,~~'.-+~'.e~~~'.>·-~8::-.18::: -::: ~~~- 8~ 8 -~-:T_·~-·--2---7:-·:-:-
..___._, __ ._-+----·-i·--------~-----

* 

A'rD. 1.0 -1.0 86.2 87.2 86.2 84.4 82.6 I 81.7 78.0 
I ---r--·--·-+--·---------+------>----

ATD. 1.0 -1.5 

ATD. is a short-form for actual time-distance 
This run has been mapped and those districts not accepted in the 
test have been singled-out on Figure 25. 

Table 5. -
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to the origin at first, indicating a relatively slow decline in 

frequencies predicted out from the plant and then a very rapid 

decline. In St. Ann's Bay at approximately fifteen miles, this 

simple model would only predict one employee. Figure 25 indicates 

those census subdistricts in which the hypothetical frequencies were 

not accepted. 

Despite the high level of acceptance, the model was unable 
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to account for census subdistricts which had high observed frequencies. 

Again it is quite cleRr, that a population variable is necessary to 

help account for the irregular distribution of environmental attributes. 

(b) To~tal Popu~a~_i-~g 

In this case total population was "run" with the result that 

with H = O.O, the level of acceptance was 83.5 percent. This variable 

led to a large over-prediction of the frequency of employees for Ste 

Ann's Bay, and under-prediction for the subdistricts around Belmont. 

( c) EmE~-..~?_yee~_'._ At tr..:~£~:-~~-J.:E~.2:: 

The preliminary analysis has shown that relocation of bauxite 

workers after they obtain employment is quite common (see Figure 18). 

'11he relocation process, it was believed, should have occurred so that 

workers could live in areas regarded as more attractive for residence 

and/or more accessible to the plant. The increased income from bauxite 

employment would facilitate their moving. The relocation patterns 

should tend to centre on towns regarded as preferred residential sites. 

The employees' attraction index, which represents the population of 

the largest town or district in each census subdistrict was used for 
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measuring the towns' influence. Using an exponent value of 1.0 and 

a constant value of 1.0, the level of acceptance obtained when H = O.O 

was only 77.1 percent. A closer examination of the individual frequency 

values for the majority of census subdistricts which had low observed 

values. Clearly the size of the town is important, but its significance 

is conditioned by its proximity to the work place. Due to the recog-

nized fact that Jamaicans normally have strong value judgements about 

the quality of people living in specific towns or districts, it was 

expected that when relocating, an employee would not want to move to a 

census subdistrict outside of St. Ann Parish. 

The .t':!..~l:.Y_\1. runs reported below incorporated the variables time-

distance, parish residence and the employees' attraction index as shown 

in T~ble 6. The l1ighest level of acceptance obtained was 88.1 percent 

and we managed to come very close in simulating the frequency value 

for St. Ann's Bay. 

Regardless of how the variables are adjusted, the model just 

can not accommodate areas with high frequencies adjacent to the plant 

and also certain select~d districts which are found at considerable 

distances from Belmont. One of the two runs that produced an 88.1 

percent acceptance has been mapped so that areas whose expected fre-

quency vhlues ate not accepted by the model's test are distinguishable. 

On this diagram, Figure 26, it is immediately evident that the model 

has failed to adequately predict frequencies in the immediate areas of 

the plant.. A closer examination of the individual values reveals 
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f!_am..£._ Val~~- Val~. ____ !.2__ _l.O 2.0 ____ )~----
-Va;.-- Const. ·-~~P·~.!L VaJ 1:les !lre \~~.2.Y' .!1..!..b_inc~!:Illel_Jt-;_~Ll-~ 

* A'l1D • 1 • 0 -1 • lt-
In -Out LO 1.0 I 88.1 

• 

81.7 ?7.1 
. EAI .!.- _!~1- ____ .J:. .. •_Q_ __ ··~-~-----..----, 
ATD. 1.0 -1.3 
Jn-Out 1.0 1.0 8?.2 ?8.o 
~~ _l_.!l ___ -· 1.0_ ~---~--jf-.---' 

,----1----~·---·--
A'I1D. l. 0 -1. 2 
In-Out 1.0 1.0 87.2 77.1 
EAI. _l..!2. __ .. _:i:_._Q __ ------+------· 
Nr~ 1.0 -1.3 
In-Out 1.0 1.0 88.1 82.6 78.0 

_EAI. ____ ~ ~.1 .. -'?--~.!_9 ____ ~--· ------·- ----.. r--------·-
ATD. 1.0 -1.1 
In-Out 1.0 1.0 82.6 '/6.2 
EAI. 1.5 1.0 
ATD. - _,1:-c5~-- --:1~-4- --------· .. --,--~·------1 

... _. ........ _,_~--

rn-out 1.0 1.0 87.2 81.7 77.1 
EAI. 1.8 l~O 

-~~~-~-ut--i-:7-) =-~-:6--.. ~-8;~2- 83.5 J~~-- -7~.l--~--
J:~~..h._. __ !.~ .. ~L _J;.!g_ 
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In-Out 1.0 J.0 86.2 811.lt I 83,5 
EAI. 1.1 1.0 I 
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ATD. leO -1.5 I 
In-Out 1.0 1.0 87.2 83.5 81.7 77~1 
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ATD. is a short-form for actual time-distance 
In-Out refers to the ParL.:;h of residence of the applic:ant 
EAI. is a short-form for the employees' attraction index 

'.11his combination of variab1es has been shown in Figure 27., 

Tab1e 6. 
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considerable underestimate of actual frequencies. It would not help 

to utilize a very high exponent for time-distance because not all of 

the census subdistricts around Belmont had equally high observed 

present frequencies. 

In addition to the above Figure, a dot distribution map 

(Figure 27) showing the simulated frequencies has been prepared. 

Despite the high ncceptance levels, the lnck of concen.tra tions of 

employees around the Belmont plant site is evident. Many of the sub-

districts had frequency values between 0.5 and 0.99. These values 

were rounded-off to zero or one employee in the mapping. This helps 

account for the dispersed distribution. The underestination of gre-

quencies around the plant site is not a new outcome in this type of 

research project. 

6.? ·Imnlicat:i.ons of this Model for Future Hesearch .:.:.:..::...r. ........ __ ,______ "------------.-·-·-··-~--...------=~ ...... --.~-----·-~--· 
rrhi s study had focussed on what is a dynamic process, that of 

the hiring of employees and their subsequent relocation. In this paper, 

two distributions were noted. The first has been called the original 

pattern and the second the pre.sent distribution. With vnriations of 

the model, attempts huve been made to simulate these distributions. 

Such models can have implications for regionRl planning. Indications 

are provided as to whom will benefit from the location of the de-

centralized industry and at what stage in the hiring process an indivi-

dual from a particulnr district will benefit. 

Subsequent research projects might examine the clustering of 

hired employees through time and thus gain a more realistic measure 
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of the neighbourhood effect for different stages in the hiring process .. 

'rhe Monte Carlo model and the testeq model are capable of such simula­

tions. However, the tested model is more suitable for simulating a 

distribution at a given point in time. SimuJ.ations of the clustering 

process were not attempted because of a lack of empirical data against 

which to compare them. 

Our neighbourhood effect was applied as an eqqal value to all 

census subdistricts on each run. As mentioned some areas were bene-

fiting from this when, in fact, they should not have been. Areas with 

a low ·relative attrjbute value benefited more from this neighbourhood 

effect than did the areas with greater attribute weightings. Another 

aspect of this research which should be examined more closely at a 

later time is the perception of the employment officer. Preliminary 

anal;ysis revealed that he did have positive and negative feelings 

about dj_fferent towns and districts in the study area, and his per­

ception of the physical distances revealed considerable underestima­

tion. However, incorporation of these two variables into the mod~l 

did not prove as meaningful as hoped. Part of the problem undoubtedly 

sterns from a shortage of detail concerning Mr. X's perception of the 

social and the physical environment around the plant. 

6.8 Sum~1.r_l 

'11his chapter has outlined the outcome of the many ttruns 11 of 

the model to gain insights into the validity of the hypotheses put 

forward, and to examine the effects of different variables and combina­

tions on the resultant levels of acceptance of the simulated distributiono 



The use of the employees' attraction :i.ndex along with the 

distance variable and parish of original residence produced the bes~ 

model in terms of the test. For the present simulation, the highest 

level of acceptance was 88~1 percent. This high level of acceptance 

was obtained by combining the following variables; actual time­

distance, parish residence and the employees' attraction index. For 

a closer examination of the exponent and constant values that were 

utilized see Table 6. The same variables were used in the simulation 

model of the original distribution of employees (see Table 4, Part B) .. 

One difference between the two was the greater relative distance decay 

rate in the present model than was the case for the original model. 
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In the present investigation into the impact of the Reynold§ 

Bauxite Company, a decentralized industry in north-central Jamaica, 

on the spatial pattern of employment in the surrounding area; the 

intention has been to construct and operationalize a probability 

model. This model, which was based on the PoJ.ya-Eggenberger distribu-

tion, was used to 11test" the significance of a number of variables 

thought to influence the two result.ant patterns under study and to 

simulate what the patterns should look like under various conditions. 

It was hoped that the model operationalized here, might be applied to 

the study of employment patterns of decentrali2,ed industries in differ-

ent developing countries. One country where such a study could be 

carried out is Guyana, where bauxite extraction industries have been 

established. 

The model proposed is very flexible and allows for data 

aggregated in different sized areal units. We are· not forced to 

collect data for reeular square areal units as some researchers have 

been. A1so with this model, the author has a free choice in selecting 
... 

those variables which he feels control the employee selection process. 

The introductory chapter stressed the importance of the 

establishment of industries in low-income rural areas as one of the 

common methods of attempting to alleviate regional income disparities. 

The latter portion of the chapter dealt with a description of the study 

area and a brief history of Reynolds Jamaica Mines Limited. 

The review of the literature was necessariJ.y broad-ranging due 

to the nature of the hypotheses which were to be examined during the 

study. As a result of this review, the nature of the problem studied 
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and the data available, the Polya-Eggenberger distribution was 

utilized., 

It is very difficult to prove rigorously any hypotheses 

"tested" in a simu1ation model. It had been hypothesized that the 

original location of the employees would be clustered around the 

plant for three reasons: 

(a) the Company would be under political pressure; 

(b) the Company would prefer to hire people living close to the in-

dustrial sites since the short journeys-to-work would help ensure 

that the workers were on-time and well-rested; 

(c) people living nearest to the plant would have the greatest oppor-

tunity and motivation to seek work with the Company. 

Preliminary analysis revealed that when the residence locations 

of the spatially random sample of hourly-paid workers were mapped, 

clustering did occur close to the plant. Under the above conditions, 

it was hypothesized that t.he number of people obtaining employment 

living at various time-distances from the plant should give rise to 
"' 

a concave decay function if the population distribution was assumed 

to be uniform~ The plotting of scattergrrnns and the plotting of their 

least-squares regression lines revealed that despite the uneven popula-

tion distribution concave decay functions existed for not only the 

original distribution but also for the present distribution. 

The perceptual characteristics of the employment officer, who 

has been responsible for hiring all of the hourly-paid workers since 

the Company_ began mining operations in 1952, had been deemed very 

important to the particular pattern of employee locations. It was 
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hypothesized that from the standpoint of the employment offiGer 

attempting to hire local people, actual time-distance was not as 

relevant as his perception of time-distance. Simulation of the 

employment patterns using both forms of time-distance measure did 

not ffitpport the above hypothesis. The perceived distance values did 

not produce a higher level of correspondence than did the actual time-

distances. 

Population density, which had never been uniform i.n the study 

area due to the presence of towns, roads, a highly variable farming 

resource base, and varyine land tenure conditions led the author to 

hypothesize that the pattern of origi.nal employee locations should 

reflect the original population distribution. Further, population 

d~nsity was not considered to be as important as the distribution of 

qualified persons who would be seeking bauxite employment. In 

attempting to simulr1.tc the original pattern and "test" the above 

hypothesis, "rww" were made using total population, the number of 

educated males, the number of males between 15-lt-li- years of age, the 

number of experienced men seeking work and finally the number of in-

experienced men looking for employment. Results of these "runstt 

actually showed that of the above, total population figures were the 

most meaningful for simulating the original distribution. Due to 

the movement of individuals in the parishes, the 1960 census figures 

may be non-applicable to this problem.. This data was the most recent 

that was available however. 

Two personal or psychological variables considered to be 

important in accounting for the original distribution of employees 



wer(~ the employment officer's impress.ions of specific areas around 

the Belmont plant and an inter-employee neighbourhood effect. It 

had been recognized during the field research that Jamaicans normally 

have strong value judgements about the quality of people living in 

specific towns or districts, and that these impressions were long 

lasting and thus should be reflected in the hiring policy of the 

Company. With regard to the neighbourhood effect, it was hypothesized 

that the friends and/or relatives of existing employees would have a 

better chance of obtaining employment than those with no such contact 

or "pull". Aside from pure favoritism, it was felt that the Company 

would be reducing its risk by hiring individuals known and recommended 

by existing employees. 

The existence of a neighbourhood effect in the simulation model 

did not lead to any improvement in the level of acceptance, and, in 

fact, results were poorer as the 1eve1 of the bias was increased~ 

Questionnaires revealed that sociaJ contacts are of considerable 

importance, but this study has been unsuccessful in meaningfully in-

corporating thif:; neighbourhood effect. 

It had been proposed that the actual distribution of employees 

at any given time would reflect both their location just prior to ob-

taining employment and the tendency for some of them to relocate them-

selves. '11he relocation process should have occurred so that workers 

could live in arens regarded as more attractive for residence and/or 

more accessible to the plant~ The increased income from bauxite 

employment.would facilitate their movinge It was felt that the re-

location patterns should tend to centre on towns regarded as preferred 
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ret.ddential sites, and should reflect an ad;justment to accessibility 

measured in terms of actual time-distance. The latter process should 

give rise to a concave decay function, as this dintribution would 

reflect a saturation of employees in available housing proximous to 

the Belmont plant. The use of the employees' attrar.tion index did 

provide a high level of acceptance of the simulation model of the 

present distribution; and combined with this index was a negative 

exponent for the actual time-distance of -1.4. 

Generally speaking, the use of the simulation model is suffic-

ient to provide knowledge of the existence of certain reJ.ationships 

between the variables and the two distribution patterns, but it is 

inadequate for the successful "testing" bf the hypotheses. Whether 

or not the proposed model is utilized for other employment simuJ.ations 

in £uture work, it is hoped that this study has provided some insight 

into the potentials of the simulation model described, for predicting 

the areas that will benefit in employment opportunities from the loca.-

tion of a particular decentralized industry in Jamaica or similar areas. 



APPENDIX A 

A COPY 011' r:I.1HE LIS~1 Oli' EMPLOYEES RECEIVED FHOM J~EYNOLDS lJAMAICA 
MINES IN MAY 1968 

Address __ g.:t v e r"L.2LliE.!..l'.. 

John Ashman Kingston, Jamaica 

Roland Will:i.nms Crescent Park~ Lydford P.O. 

Teddy V. Llewellyn Discovery Bay P.O. 

Reginald Williams Crescent Park, Lydford P.O. 

Ermine Fletcher St. Ann's Bay P.O. 

Valerie Mcintosh Crescent Park, Lyciford P.O. 

Soren Zetterman Beulah Park, Lydford P.O. 

Joyce Chrj_stie Crescent Park, l~dford P.O. 

Hilma Williams Crescent Park, Lydford P.O. 

John \-Ji.ls on Moneague P.O. 

Cecil Hamil ton Lydford P. 0., (Crescent Pn.rk) 

Hobin Ashton Retrent P.O., St. Mary Parish 

Joyce Murray Mone ague 

James Broven Beul~h Park, Lydford P.O. 

Vertl Lebert Kingston, Jamaica 

Rupert Dickenson St. Ann's Bay P.O. 

Olga Dernercado Crescent Park, J)ydf ord P. 0. 

Euel SJack Claremont P.O. 

Franklin Owens Crescent Park, Lydford P.O. 

'J1lieodore Brown Claremont P.O. 

Caleb Dacosta Ocho Rios P.Oe 

Oliver Sheppard Lydford P.O. 

Bruce Cargill Soho, Moneague P.O. 
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Carlisle D. Gill 

Donald Keith Johnson 

Winston Ash1ey 

Dennis Dundas 

Oswald Goldsmith 

F'rederick Green 

Donald Dwyer 

Donald Chinsue 

Lynford McNeill 

Cecille Kameka 

Sandra Cooke 

Oswald Nembhard 

Dalphy Levermore 

Colbert King 

Steadman Nicholson 

Lloyd Cole 

Cleveland James 

Ewart Morris 

Winston Preston 

Lloyd Neil 

Clinton Ricketts 

Melvin Henry 

Ivy Wilmott 

Gertrude Blackwood 

Joseph Peart 

Retirement 

Malvern P.O., Torrington Property 

~ydford P.O. 

Bradfield, Claremont P.O. 

Hope ton, Spur 1:I.1ree P.O. 

Reading P.O., Montego Bay 

Ocho Rios P.O. 

Moneague P.O. 

Kingston, Jamaica 

Kingston, Jamaica 

Kingston, Jnmaica 

Epworth PcO. 

Gal.den Grove, .Lydford P.O. 

Ocho Hios P.O. 

Pimento Walk, Ocho Rios P.O. 

Higgin Town, Lime Hall P.Oo 

Golden Grove, Lydford P.O. 

Golden Grove, Izydford P~O. 

Ocho Hios P.O. 

Lucky Hill P.O. 

Epworth P.O. 

Pimento Walk, Ocho Rios P.O. 

Castle Daley, Walkerswood P.O. 

Mt. Forest, Newport P.O-

HY/ 

Mt. Forest, Newport P.O., Manchester 



William Montrose 

Fred Clarke 

Jepthah Bailey 

Howard Paul 

Noel Christie 

'11eron Irons 

Joscelyn Stephenson 

Clifton Lobban 

Israel Blake 

Reuban Bryan 

Vivian L. Black 

Joslyn F'ranklyn 

David Grandison 

Gus tavm:; Grant 

Alfred Brown 

Alvin Simms 

Clarence Steele 

Lambert A. Tucker 

Leon G. Hudson 

Errol Wisdom 

Headly Henry 

Albert A. Levers 

Leonard Brown 

Herman Brown 

Victor Williams 

Moneague P.O. 

Golden Grove, Lydford P.O. 

Davis Town, Chalky Hill P.O. 

Orange Park, Lydford P.O. 

Claremont P.O. 

Lydford P.O. 

Claremont P.O. 

Claremont P.O. 

Golden Grove, Lydford P.O. 

Irons M mm ta in 

Claremont P.O. 

Sali:sbury P.O. 

Steerfield, Lydford P.O. 

l~etreat P.O .. 

\falkersv.rood P.O. 

Orange Park, Lydford P.O. 

Orange Park, Lydford P.Oo 

Golden Grove, Lydford P.O. 

Pimento Walk 

Wellington - Rose Hall P.A. 

Lime Hall P.O. 

Ocha Rios P.O. 

Irons Mountain, Lydford P.O. 

Clarer;1on t P. 0. 

Claremont P.O. 
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Lester J. Wright 

Clement H. Lawrence 

Envoy A. Brown 

Lloyd Livermore 

John Gordon llr. 

Wilton George Webb 

Kenneth Archer 

Dudley Simpson 

Donald Johnson 

Kenneth Osbourne 

Clifford Goulbourne 

Leopold Mords 

Osmond Hull 

Lester Hall 

Ler;ter Forbes 

Percival Harrison 

Stewart J. lfose 

Baldie Brown 

Vincent Grant 

Ralph Gordon 

Harold Wilson 

Cleveland Johnson 

Keith Morris 

Eric G. Williams 

Calvin L. Clarke 

Isiah McDermott 

Ocho Hios P.O. 

Irons Mountain, Lydford P.O. 

Lime Hall 

Claremont P.O. 

Claremont P.O. 

Brittonville, Lumsden P.A. 

Claremont P.O. 

Claremont P.O. 

Golden Grove, Lydford P.O. 

Moneague P.O. 

Walkerswood P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lyclford P.O. 

Irons Mountaini Lydford P.O@ 

Ocho ni.os P.O .. 

Riverhead, Moneague P.O. 

Claremont P.O .. 

Claremont P.O. 

Golden Grove, Lydford P.O. 

Claremont P.O. 

Golden Grove, l~dford P.O. 

Orange Park, Lydford P.Oc 

Claremont P.O. 

Ocho Rios P.O. 

Ocho Hios P.O. 

Ocho Rios P.O., 
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tT ohn Mi_tchell 

Henry Harrison 

Alexander Thomas 

Alfred G. Wilmot 

Leslie Isaacs 

Lodrick Hutchinson 

Henry Black 

Nedley Boland 

Walter Thomas 

John Arlington Hind 

Erwin Sterling 

Everick Osbourne 

George Cunningham 

Samuel Pottinger 

Glenford Walters 

Hoy Brm·:n 

Wilfar Hall 

Richardo Marshall 

Dillion Johnson 

Gladstone S. Gordon 

Hubert Mitchell 

Alcon G.. Williams 

Auutin Sinclair 

Hegina1d Martin 

Wilbert Smith 

Alderton P.O. 

St. Ann's Bay P.O. 

St. Elizabeth 

CoJegate P.O. 

Claremont P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lyd_ford P.O. 

Lime Hall P.O. 

Linstead P.O. 

Walkerswood P.O. 

Beechertown P.A. 

Orange Park, Lydford P.O. 

Brown's Town P.O .. 

Claremont P.O. 

Linstead P.O., 

Moneague P.O .. 

Gaden Grove, Lydford P.O. 

St. Ann's Bny P.O. 

Golden Grove, Lydford P.O. 

Walkerswood P.,O. 

Friendship - Mt. \-Jaddy P.A. 

Steertown, P.O. 

Barrett Hall, IJydf ord P. 0. 

Ocho Hios P.O. 

Alexandria P.O., 



Samuel Brown 

Alfred Somers 

Aston James 

Roy Kelly 

Gilbert S. Archer 

Vivian Sterling 

Hubert James 

Adolphus Wilson 

Ransford Reid 

Gladstone Jacobs 

Adonijah Spencer 

James Briscoe 

Lloyd Roache 

11 oyd W. Moncrieffe 

Alpheus Lewis 

Luke Barnett 

Nigel Ke11y 

Albert Boswell 

Winston Riley 

Harold E. Johnson 

Ashman Barnett 

Richard Crooks 

Clinton Christie 

Louis Mar.sh 

Anetta Morstan 

St. Elizabeth 

Claremont P.O. 

Golden Grove, Lydford P.O. 

Claremont P.O. 

Claremont P.O. 

Beechertown P.A. 

Golden Grove, Lydford P.O. 

St. Ann's Bay 

St. Elizabeth 

Ocha Rios P.O. 

Laughlands P.,O. 

Claremont P.O. 

Ocho Rios P.O. 

Brown's Town P.O. 

Golen Grove, Lydford PeO. 

St. Ann's Bay P.O. 

Prior P .. O. 

St. Ann's Bay P.O. 

Claremont P.O. 

Orange Park, Lydford P.O .. 

Golden Grove, Lydford P.O. 

St. Ann's Rny P~O. 

Ocho l<ios P.O. 

Walkerswood P.O .. 

Orange Park., Lydford P.O. 
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Delroy Sirnr.10nds 

Stewart Green 

Ezekiel Sinclair 

Gladstone G. Johnson 

Lenworth Gowic 

Honald Espeut 

Derrick Whiteman 

Kenneth Shaw 

Sydney Clacken 

Daniel Braham 

Spencer Ellis 

Ceford Burnett 

Leroy Sparks 

Vincent Davis 

Donald Bowen 

Kesert Mullings 

George Wadsworth 

Armon Llewellyn 

Lorna Nembhard 

Ivy G. Ham saran 

Nathan \:Jalker 

Gl.enroy .Smith 

Sybil MacMillan 

Steadman Bai1 ey 

Douglas Lynch 

Claremont P.O •. 

Claremont P.O. 

Barrett Hall, Lydford P.O. 

Golden Grove, Lydford P.O. 

Priory P .. A. 

Kingston 

Moneague P.O .. 

St. Elizabeth 

St. Elizabeth 

Malvern P.O. 

Joyland 

Golden Grove, Lydford P.O. 

St. Elizabeth 

Golden Grove, Lydford P.O. 

Bamboo P.O. 

Golden Grove, Lydford P .. O. 

Linstead P.O., 

Ocho Hios P.O .. 

Epworth P.O. 

Crescent Park, Lydford P.O. 

Bamboo P.O. 

Bamboo P.O. 

Crescent Park, Lydford P.O. 

Golden Grove, Lydford P.O. 

Golden Grove~ Lydford P.O. 
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Osmond Lyons 

Kenneth Caldwell 

Barbara Llewellyn 

Monica Lawrence 

Rudolph Jobson 

Paul Smith 

Vhara Duncan 

Anthony Moyston 

Lloyd Brown 

Alty Nunes, 

Geoffrey Chonr; 

Horace Davis 

Roy G. McFarlane 

Donald Meikle 

Edward Hed.shaw 

Kingsley Payne 

Genville White 

Ivan Lloyd 

Rudolph Sullivan 

Maxwell Edwards 

Edward Grant 

Vilma Trewick 

Phyllis Wall.ace 

Kenneth Fulton 

Winston Hoxburgh 

Gi1 be rt Grant 

Philadelphia PoO• 

Lydford Park, Lydford P.O. 

Discovery Bay, P.O. 

Claremont P.O. 

Lydford Park, Lydford P.O. 

Bamboo P.O. 

Moneague P.O. 

St. Ann's Bay P.O. 

Lime Hall P.O. 

Crescent Park, l~dford P.O. 

Ocho Hios P.O. 

Auckland, Lydford P.O. 

Bog~,-Ocho Rios P.O. 

Long Hill, Santa Cruz P.O. 

l~dford Park, I~dford P.O. 

Orange Park, Lydford P.O. 

Bradfield~ Lydford P.O. 

Claremont P .. O. 

Crescent Park, l1ydford P.O. 

Ocha Rios P.O. 

St. Ann's Bay P.O. 

Kingston 

Kingston 

Lumsden P.O .. 

Ocha Rios P.O .. 

Golden Grove, I~dford P.O. 



Henry s .. Hall 

Clement Henriques 

Hylton Byles 

Victor Hiley 

Easton Innis 

Curtiss Levers 

Henry Coxe 

Ransford Morris 

Vincent Harvey 

Harold Scar1ett 

Joseph Garrick 

Daniel Bryan 

Reid Harry Lewis 

Winston Vanhorn 

Joseph Forhes 

Leslie Morris 

George Grandison 

Roland l~ose 

Jonathan Johnson 

Percival Hall 

Ryland N. Clarke 

Heuban Hay 

Leslie Ellis 

Ewart Hyde 

Albert Hardware 

Irons Mountain, Lydford P.O. 

Beecher Town P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lydford P.O. 

Ocho Hios P.O. 

Lime Hall, P .. O. 

Golden Grove, Iydford P.O. 

Golden Grove, Lydford P.O. 

Brittonville, Claremont P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lydford P.O. 

J,ong Hill Prop. Santa Cruz P.O. 

Golden Grove, I~dford P.O. 

Steerfield, Lydford P.O. 

Orange Park, Lydford P.O. 

Walkerswood P.O. 

St. Ann's Bay P.O. 

Orange Park, Lydford P.O. 

Irons Mountain, Lydford P.O .. 

Brittonville, Claremont P.O. 

Walkerswood P.O. 

Kingston 

Golden Grove, Lydford P.O. 
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Reginald White 

Hezekiah Johnson 

Sol om on Smith 

Mccready Officer 

Franke Sharpe 

Fredrick Henry 

WiJbert Kelly 

Laska Johns on 

Henry Francis 

Ira Bailey 

Irving James 

Harold Guest 

Wilfred C. Stephenson 

Vincent Bromfield 

Charles James 

Melford Heid 

Percival S:immond.s 

Vincent G. Marsh 

Ralph B:ineham 

James Hall 

Clinton Harvey 

Claude Ingram 

John Lloyd 

Neville Dacosta 

Austin Watson 

St. Ann's Bay P.O. 

Orange Park, Lydford P.O. 

Epworth P.O. 

Ocho-Rios P.O. 

Moneague P.O. 

Ocho Rios P.O. 

Ornnge Park, Lydford P.O. 

Colegate P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, _Lydford -P.O. 

GoJ.den Grove, Lydf ord P.O. 

Bri t_-tonville, Claremont P.O. 

St. Ann's Bay P.O. 

Cln.remont P.O. 

Barrett Hall, Lydford P.O. 

ClHremont P.O. 

Gibralter, Moneague P.O. 

Barrett Hall, Lydford P.O. 

St. Ann's Bay P.O. 

Irons Mountain, Lydford P.O. 

Brittonville, Lumsden P.A. 

St. Ann's Bay P.O. 

Walkerswood P.O. 

Ocho Rios P.O. 

Orange Park, Lydford P.O. 
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Charles Lewton 

Adam Green 

Roy McGrath 

Alexander Roberts 

Adolphus White 

Cecil '11.rtorney 

Hobert Samuel Webb 

Astil Boreland 

Colbert Garrick 

Stanley Ormsby 

Darrel Buchanan 

Aston G. Mannings 

Roy Elliot 

Astley Hamsa.y 

Leslie Thompson 

Huklyn Lamm 

Norris C. Williams 

Clifton Stewart 

Samuel Meredith 

Perdval Sewell 

Roy Morris 

Canal N,,, B1'own , 

Wesley Dixon 

George Campbell 

Astley Ge Woodburn 

Albert Daley 

Ocho Rios P~O. 

Steertown P.O. 

Moneague P.O. 

Ocha Rios P.O. 

Claremont P.O. 

IJydford P.O .. 

Ocho Rios P.O. 

Ocho Rios P.O. 

Golden Grobe, Lydford P.O. 

Lydford P.O. 

Claremont P.O. 

Ocho Rios P.O. 

J~ydford P.O. 

Ocho Rios P .. O. 

Golden Grove, Lydford P.O .. 

St. Ann's Bay P.O. 

J_Jime Hal1 P .. 0. 

Lucky Hill P.O. 

St. Ann's Bay P.O. 

Kingston 

Lydford P.O. 

Riverhead, Moneague P.O. 

Annotto Bay P.O. 

Lydford P.O. 

Ocho Rios P.O. 

Lydford P.O. 
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Hugh Nembhard 

Lloyd A. Smith 

Reginald James 

Namon Clarke 

Bernard Lewis 

Joshua '11ulloch 

Linton P. Church 

Lester Lewis 

Wytcliffe Weir 

Jeffrey Walters 

Derick Lemon 

Kenneth Anderson 

Vernal Graham 

Oscar Wildman 

Ridley Saint 

Herbert Grant 

Eulem Lewis 

Arthur Ricketts 

Shirley Robinson 

Kaestner H. Shirley 

Charles Holman 

Heginald Brown 

Percy Robinson 

Dave Harvey 

Vincent Sadler 

Thomas McDonald 

Cleveland Hinds 

Claremont P.O. 

Spanish Town P.O. 

Beechertown P.O. 

Golden Grove, Lydford P.O. 

Lydford P.O. 

Kingston 

Ocha Rios P.O. 

Lydford P.O. 

Lydford P.O. 

Claremont P.O. 

Claremont P.O. 

Epworth P.O. 

Anotto Bay P.O. 

Epworth P.O. 

Golden Grove, Lydford P.O. 

Golden Grove, Lydford P.O. 

Epworth P.O. 

Claremont P.O. 

Alderton P.O. 

Lydford P.O. 

Claremont P.O. 

Pimento Walk, Ocho Rios P.O. 

Claremont P.O. 

Ocho I<ios P.O .. 

Claremont P.O. 

Orange Park, Lydford P.O. 
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Verman Campbell 

Rudolph Young 

Edward Miller 

Locksley Smith 

Basil Peart 

Charles Woollery 

Elisha Dakers 

Gaston Hamil 

Winston Jones 

Sydney A. Tracey 

Patrick Kelly 

Danzil Mendez 

Herman Magnus 

Cecil John Wright 

Wollyoung Sinclair 

Moodie Lodge 

Frederick Gordon 

Vincent Thompson 

Kermit Smalling 

Leaford Dennis 

Delray Waite 

Barrington Delon 

Roy Coote 

Golden Grove, Lydford P.O. 

Manchester 

Golden Grove, Lydford P.O. 

Moneague P.O. 

Manchester 

St. Ann's Bay P.O. 

Steerfield, Lydford P.O. 

Kingston 

Lydford P.O. 

St. Ann's Bay P.O. 

Golden Grove, Lydford P.O. 

Chalky Hill, P.O. 

Linstead P.O. 

Lumsden, P.O. 

Kingston 

St. Elizabeth 

St. Elizabeth 

St. Elizabeth 

St. Elizabeth 

St. Elizabeth 

Kingston 

St. Elizabeth 

Golden Grove, Lydford P.O. 
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APPENDIX B 

A COPY OF '11HE Sl~COND LIST OF gMPLOYEES WHICH WAS PRESEN'rED ~·o MH. x 
TO SEE IF \'JE COULD GET MOHE COMPLETE ADDHESSES 

John Ashman Ocho Rios P.O. 

Teddy V. LJ.ewellyn Discovery Bay P.O. 

Cecil Hamilton 

Robin Ashton Retreat P.O. 

Vertl Lebert 

Carlisle D. Gill 

Donald Keith Johnson 

Oswald Goldsmith 

Frederick Green 

Lynf ord McNeill 

Cec±lle Kameka 

Sandra Cooke 

Dalphy Levermore Golden Grove, I.Jydford P.O. 

Ewart Morris Golden Grove, Lydford P.O. 

Gertrude Blackwood Mt. Forest, Cross Keys P.O. 
Manchester 

Joseph Peart Mt. Forest, Cross Keys PoO. 
Manchester 

Teron Irons Irons Mountain, Lydford P.O. 

Gustavus Grant Retreat P.O. 

Alvin Simms 

Errol Wisdom 

Lester J?orbes Chalky Hill P.O. 

John Mitchell Alderton P .. Oo 
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Alexander Thomas 

Alfred G. Wilmot 

Lodrick Hutchinson 

Walter ':i1homas 

George Cunningham 

Glenford Walters 

Wilfar Hall 

Hubert Mitchell 

Wilbert Smith 

Samuel Brown 

Alfred Somers 

Hubert James 

Ransford Heid 

Gladstone Jacobs 

Adonijah Spencer 

Nigel Kelly 

Ashman Barnett 

Delray Simmonds 

Stewart Green 

Gladstone G. Johnson 

Ronald Espeut 

Kenneth Shaw 

Sydney Clacken 

Daniel Braham 

Spencer ~~lJ.,is 

Leroy Sparks 

Colcgate P.O. 

Golden Grove, Lydford P.O. 

Linstead P.O. 

Linstead P.O. 

Golden Grove, Lydford P.O. 

Beechamville, Claremont P.O. 

Ocho Rios P.O. 

Mt. Zion 

Laughlands P.A. 

Golden Grove, Lydford P.O. 

Claremont P.O. 

Golden Grove, Lydford P.O. 
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Vincent Davis 

George Wadsworth 

Barbara Llewellyn 

Roy G. McFarlane 

Donald Meikle 

Vilma 'I1rewick 

Phyllis Wallace 

Reid Harry Lewis 

Ryland N. Clark 

Reuban Hay 

Ewart Hyde 

Laska 1..T ohns on 

Charles Lewton 

Aston G. Mannings 

Roy Elliot 

Leslie Thompson 

Norris C. Williams 

Percival Sewell 

Wesley Dixon 

Albert Daley 

Lloyd A .. Smith 

Joshua Tullock 

Lester Lewis 

Jeffrey Walters 

Oscar Wildman 

Reginald Brown 

Haddon, Moneague P.O. 

Discovery Bay P.O. 

Long Hill, Santa Cruz 

Ocho Rios P.O. 

Ocha Hios P.O. 

Crescent Park,. Lydford P.O<} 

Golden Grove, J_,ydford P.O. 

Golden Grove, Lydford P.O. 
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Rudolph Young 

Basil Peart 

Gaston Hamil 

Herman Magnus 

Sydney A. Tracey 

Wollyoung Sinclair 

Moodie Lodge 

Frederick Gordon 

Vincent Thompson 

Kermit Smalling 

Leaf ord Dennis 

Leaf ord Dennis 

Delray Waite 

Barrington Delon 
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APPENDIX C 

A COPY OF THE QUESrI'IONNAIRE ADMINIS1I1EHED 1~L10 A SELECTED SAMPLE OF 
THI~ PHEVIOUSLY LOCA'I1Im COMPANY EMPLOYEES 

Sample No. Present Location 
-~~------

Employee's Name ___ ·-------- Department 

Hourly-Paid/ yes ___ no ___ _ 

-----·----~-

1. Did you live here, in your present residence, prior to obtaining 
your job with the bauxite company? 

Yes No ---
If not~ where did you live; please describe in enough detail that I 
can locate your previous place of residence as slosely as possi.ble 
on my map. 

2. I would like to briefly obtain some idea of what type or types 
of schools you attended prior to working for Reynolds, for 
exam.ple whe'n you were a boy. 

Yes or No ------
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Vocational School 
-~----·--·--·-·--· --.-1--------·---
College of Arts, 

§ ci en ce and__!.~s:._!:m ~--·-----·---~----- ·--------------
Technical Institute - ---·"'"' _____ _ 
Qpi versit_,y 

3. How many years have you been working for Reynolds? 

4. How old are you now? 

5. Was it necessary for you to pass (at the mine) or to have recently 
passed a medical examination when you applied for the job with 
Reynolds? " 

6. Have you had always the same ,job with the Company since you started 
with Heynolds? If not, please rel.ate any changes. 

7. What was your .iob with the Company when you started to work with them? 
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8. Where do you work? ex. (Belmont, on a property, or in Kingston) 

9. How do you get to work each day? ex. (car, walk, etc.) 

10. What prior experience did you have for the job which you originally 
obtained with Reynolds? 

11. Did you have any relatives who worked for Reynolds before you got 
your job? 

Question 12. _,.___ 

12. What was his or her position? What did he or she do? 

13. Do you have any relatives now working with the Company? (If yes 
state his or her name and position) 

Yes 

Name Position Employment ]!ocati.:..<El 

--------



Question 14. 

lli-. Did you know anyone else who worked for the Company before? 

Yes ---- No_. ___ _ 

Name Position _________ ,, _____ _ 

S~e~.Sjon 15. 

15. Did you know Mr. Jobson or a mutual friend of his before you got 
your job? 

16. Have you assisted anyone, friend or reJative in getting a job 
with the Comp.any? 

Yes No 

Name Position ----... -----
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17. Do you belong to any of the following groups or organizations: 

Name Yes No 

-·--·-~----------- .. ....-_,....,,.. .. .._.....__ _____ .. __ ... ___ """"- -......~...___ .... ____ . ---.--....-----·------------~ 

Chamber of Co~merce 
·-------------------~----------·------ ---·---·-·-

Ki Wal]_~- Cl aj~----------·~-------~------~ -·-------------

Other 
-------------~·-- ·------------- ···----------

18. Did you belong to any of these clubs or organi.zatj_ons before 
getting your job with Reynolds? 

Yes No 

Explain. . . . . . . . 

12? 



APP~~DIX D 

A COPY OF' THE QUES'J.1IONNAIRE ADMINIS'I1ERED TO MH. RUDOLPH JOBSON 
WHICH IS TO PHOVIDE DN.L1A ON THE WAY IN WHICH HE PERCEIVES 

'I1lIE ENV IRONM11'n AROUND '11HE PLAN'I1
• 

Name MR. RUDOLPH JOBSON 
~~~~--~~--~---

Position CHIEF PERSONNEL OFF'ICER & PUBLIC RELATIONS OFFICER -

Place of ~ployment~~-B-~_L_M_O_N_T-_S_T_.~A_N_N~P_AR~IS_H_,~J_A_M_A_IC_A~2 _W_._I_.~~~-

Salaried -----x Hourly-Paid~~~--~~-

Mr. Jobson I am interested in the fact that you stated in a previous 
discussion that proximity was an important factor in the hiring of 
employees and therefore I would like to ask you a few questions about 
it. . 

Question 1. 

1. What do you think of when you r~fer to ~istance? Is it 
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(a) Actual straight-( ine distance from point to point 

(b) Travel-time by roa~ 

(c) Actual roarl-rlistance 

(d) Or do :you have something else in min~? If so 
please explain. 

It is actually a combination of travel-time and actual road-distances. 
The time required to travel from one point to another over the Jamaican 
roads is the most important. He says that he is very concerned with 
the length of time that it takes an employee to drive from his home to 
work. 

Question 2. 

2. Secondly I woufd rike you to I iRt certain towns in terms 
of their distance (~traiqht-r ine distance . , time-
d i stance , roarf-d i c;tancP. _____ ), -from the m r ne 
site. I \vi ff give to you a sheet of paper with a numher 
of groups of five towns an~ districts ;which I woufd like 
you to rank by putting a number 'I' in the hracket opposite 
the closest town and so on to a numher '~' o"posite that 
town or diqtrict, which in your o~inion is the furthest 
from Befmont. 

H.o.t.e.: Offer Mr. Jobson the sheet with the ~wour'ls of districts 
on it. 



':1.11IIS SHEE1r IS TO BE GIVEN TO MR. JOBSON '110 WORK ON AND COMPU~T1E 

Note: If you feel two places are of equal distance from the plant, 

(1) 

(2) 

(3) 

(h) 

( 5) 

(6) 

(7) 

• 

you can place the same number in both brackets. 

( 4 ) St.. Ann's Bay (8) ( 3 ) Bamboo 
( 2 ) Hopewell ( 2 ) Priory 
( 3 ) Ocho Rios ( 4 ) Clay Ground 
( 1 ) Golden Grove ( 1 ) Cedar~ Valley 
( 5 ) Alderton ( 5 ) Lucky Hill -

St. Mary 
( 1 ) Orange Park 
( 3 ) Mone ague (9) ( 2 ) Bonham Spring 
( 2 ) Claremont ( 4. ) Industry 
( 5 ) Steertown ( 3 ) Exchange 
( 4 ) Pimento Walk ( 1 ) Fergis 

( ) Cum See 
( 3 ) Ocho Rios 
( 4 ) Pimento Walk (10) ( 2 ) Salisbury 
( 1 ) Davis Town ( 3 ) Beecher Town 
( 2 ) Bread Nut Hill ( lf. ) Spicy mn 
( 3 ) Steertown ( 1 ) Pheonix Park 
( 2 ) Epworth ( 5 ) Bonneville 

( 1 ) Mone ague 
( 3 ) Lumsden 
( lf. ) St. Ann's Bay 
( 3 ) Steertown 
( 2 ) .Epworth 

( 2 ) Cole gate 
( 1 ) Walkers wood 
( 5 ) Labyrinth - St. Mary 
( 4 ) Lodge 
( 3 ) Exchange 

( 2 ) Barrett Hall 
( Ji ) Meself 
( 5 ) Irons Mountain 
( 1 ) Steer field 
( 3 ) Hopewell 

( 1+ ) White River 
( 3 ) Greenwich Park 
( 1 ) Higgin Town 
( 5 ) York C.as tle 
( 2 ) Clapham 

You will be provided with a pencil and eraser and are allowed to 
make any changes if you feel them necessary. 
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Question 3. 

3. Mr. Jobson, wouf'"" you f")feac:;(~ mark on thic; outfin~ mar 
the fol rowing t~inq~: (mark townq with a smaf' 'x' an~ 
the area of the mine site with a circle an~ f ahef each 
point that you locate). 

(a) the mind-site (near Belmont 

(b) \%ite River 

(c) St. Ann's Ray 

(d) the north coast road from Ocho Rios to St. Ann's Ray 

(e) Claremont 

(f) Golden Grove 

( 9) Mone ague 

(h) A I exarcrlr i a 

(i) mark on the main road that you would take if driving from 
Ocho Rios to Relmont. (If he says there are more than one 
route ask him to mark both of them.) 

( j) mark on the main 

(k) mark on the m.a in 

( I ) mark on the main 

(.n) mark on the main 

(n) please I ocate the 
map as accurately 

4) Alderton ! 
I ) Lumsden 

7) Walkerswood 
10) Brearl Nut Hil r 
r 3 ) l i me Ha I I 

ron<l from Mone ague to St. Ann's Ray 

roarf from Claremont to Brown's Town 

road from Alexanrfria 

roa<l f ~om Alexandria 

fo Ir owing towns and 
as possible 

Clay Ground 
Grierfief rl 
Lorlge 
Davis Town 
Orange H~ I f 

t:o Brown's Town 

to Claremont " 

districts on the 

C~) Priory 
(6) Irons Mountain 
( 9 ) Hope w ~ I I 
(12) Pimento Walk 
( f !) ) Ferg is 
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Question l-r. 

4. M~. J?bson, now I wif I rParl to you a fist of towns or 
d1strrcts ann I \vOtdrf fike \IOU to ~t<lte, v~ry ouickfy, 
Your ~r~ n er a f i mo r ~ ~ s i on of t h ~ f' f a c P, • ( .Ju~ t a few 
words _ • 
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( f) SteertQJ:.11. (if hP. rloe~n't ~ay ~nythinq ahou+ 
th~ reputation o~ Steertown as 
hein-q a r-ouqh place ask him why 
he rlirln't ~ay so) 

A troublesome, dirty little town. It has a bad reputation. People 
from there are regarded as troublesome types.. Some of the people 
are better and good people. It was a stronghold for some time. 
Mainly cleared up but still some are left. It was a stronghold for 
5-6 years. 

He thinks it is a pleasant residential spot. Quite productive 
agriculturally. 

(1) Brown's Town 

One of the better towns. Lovely residential, progressive town. 
place to live. Plenty of schools, good schools. 

( 4) c r aremont 

A quiet little town, pleasant quiet country town. 

(~) St. Ann's Ray 

Hot, a miserable but capital town, main business centre. 

( 6) OchQ." Rios 

Tourists, bauxite economy. Plenty of future and potential. 

Good 



(7) Walker~wood 

A lazy little town. Seems an unproductive area, little activity 
goes on over there except for one lady who lives i.n a house on 
hill, Mrs. Simpsons who did a lot of work for the people. 

( 8) Bamhoc 

A very nondescript place. Nothine comes to mind at all. 

Nothing particular either, centre of many little villages up on the 
hills there. 

(10) Lums<lefJ. 

A new village, isn't very much. Isn't developed yet. Just got a 
postal agency. 

He doesn't know the place. Knows the name but never been there. 

Got pame from stream that rises there. Crossroads of many villages, 
converge onto that district. 

Normally associated with Fern Gully. 
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5.. I am ·new gojng to present you with a list of factors 
which might have some hearing on the chances o~ an in­
dividual receiving employment. 



(a) Do you con'3icfer erlucationaf hock9round? 

No_te: Here as in the fo' r Oto/in~ cac:;P,S I wou' rt f i ke to 
determine the extent to which you con~irfer ~rfuca­
tion for different types of work. Pf ease provide 
the detaifs. 

Certainly in Supervisory levels (General foremen, clerical accountant, 
top skills - yes)., Operv.tives not the major consideration although 
important. For unskilled (all those working as labourers on farms or 
at mines) it is only of secondary importance. He tries to get the 
best he can, the best that is available. Certainly if the man is 
illiterate you wouldn't want him for any mechanical job or for any 
job which requireE> tliat he reads instructions and carries them out. 

(b) Do you con~i~er previous exrerience of a pros~ective 
eml'.'loyee? 

It is in Supervisory positions that experience is most important (the 
most important factor) but certain basic education and personality, 
(his ability to attain respect and influence people). This includes 
supervisor in office and field but more important, in the fieldo For 
foremen in general, basic education not as important as job knowledge 
and experience. His experience is the most important factor considered 
by Mr. Jobson" 

For the labourer, experience is not important, his phys:i.cal cormiderations 
are important, on the other hand, if chance he might advancn then it is 
important he has basic education. 

(cl Do you con~i~er an~, anrl if so, fo~ what 
it most important? 

Sin~e he does a lot of training, people whom he develops, he prefers 
to get them young. ex, for technicians he prefers to get them in late 
teens or early 20's and train them.. As far as labourers are concerned 
he doesn't want a man too young.. He is looking for maturity and a man 
in 20' f3 ar1d early thirties.. For the people applying for hiehes t jobs, 
experience overshadows age consideration .. 

(d} Do you conRir1er employ~e ref iahi I ity, arvf i-f so, how 
do you ~et~rmine this? 

I do corwider this the best way to do it is by exploring his past work 
record. If he is a stable fellow. rn1ere are areas which can indicate 
to you if he is unstabJ.c or a good solid fellowo For example (1) length 
of time in respective jobs~ (2) areas of responsibility, (3) how success­
fully he would have carried out these responGibUities - determined by 
talking to him and his previous company. He never checks back on 
labourers.. If local people, he dor•sn' t check back. 



(e) Why do you prefer to hire local people? 

Reasons are: 
(1) You create a better good-will in your community 
(2) They are more stable 
(3) Their roots are here, not as likely to go 

wandering off 
(4) It helps the economy of the locality 
(5) You end up with a more satisfied work force 

(20-30 employees drive from Kingston each day. For the most part 
these people have some form of skill which was not available in the 
local area. Usually man lived in Golden Grove, married Kingston girl 
and moved there.) 
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(f) Is there any form of nreqsure ~rought to hear on 
you from the par i ~h counc if or .rrom the f oca I 
member of the hou~e o~ repres~ntativ~q to hire 
locaf r0.~icfent~? 

Originally the Parish Council approached.him and friendly asked what 
Reynolds policies were. Reynolds said at the time that they would 
hire all unskilled help and whatever eJ.se could be found in St. Ann. 
Above this they would hire them wherever they could find them. Now, 
they can take all young fellows who can get technical education and 
then train them. Company ha~:; no formal hi.ring policy and the policy 
they hnve was determined by the Jamaican management when they first 
started here .. 

( g) Do you con~d rfer the fact that a I oc a f perc;(Hl w i I f 
be more likely to qet to work on time than s~meon~ 
who I ivcs at a grPat~r ~istance from the min~~it~? 
(assuming that both work at the mine-~ite) 

It is an important factor. He must come fit to do a day's work. If 
they drive great distances they are tired before they start to work. 
In some cases men from Kingston have been found to not be doing their 
job. These people nre talked to and told. One person lost his job 
because he did make it on time but did very little work on the jobo 
He developed a bad stomach and his health suffered from the long trip. 

( h) Do you cons i rfer the stat:e of hea f th o-f the nros­
pect i ve employee an~ how do you rletermine this? 

Yes you do consider. The salaried people must first pass the physical 
a.t the clinic* 'l:he medicaJ is a little more intemd.ve for the salaried 
employee than for the hourly-paid worker. Hourly-paid worker is inter-



viewed and starts to work. He is usually called in to the clinic 
within the 60 day period" When less than lfO years old a ma_n has a 
check.up every two years, after this, every year. 
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(i) Do you particularly try to hire peopfe who you 
know or who have friends or relatives to recommend 
them? · 

It is important that someone recommends them. It is a form of screening. 
If a reliable person recommends him then you know he is not going to 
recommend someone who is a bum. This recommendation applies at all 
levels of the labour force. Given that two men are equally equiped, 
he would strongly consider the recommendation from a person whom he 
knows. 

( j) D o you consider social class in selecting employees? 

Examples: (i) family background 
( i i ) co four 

( ; ; ·, ) r persona appearance 

*Please elaborate as to the extent to which these are important 
as far as different Jobs are conce1"' ned. 

(i) Fmnily background is considered. It is important. It is more 
important for certain kinds of jobso A man who comes from a home of 
better education, economic, and social backeround. People might have 
known his father, grandfather. Therefore people would respect him. 
In some caBe.s this might outweigh the educat:Lonal qua1ificat:i.ons of 
another individual for a supervisory position. 

(ii) Colour - it depends on the position. If fellow has to be with 
the public, dealing with people - it would be rather his personality 
than colour. If a bJack fellow has better personality than a white 
person he would get the job. In past, those with fairer complexion 
have been better educated. 

(iii) This is important because it gives the impression of orderliness 
of personal habits~ An orderliness of mind8 This is the impression 
it conveys. This includes overall appearance. Very strong indications 
of good personal habits. 

The Following Questions }~elate more directly to Mr. Jobson ______ .., ____ ..,.,.._. ~·-:.><_..._ ___ ,, ______ =~-· .. ,--a.:---~-,.---· --

6. How many years have you worked with Reynolds here at 
Belmont? 

18 years - ever since Reynolds came to Belmont, St. Ann. 



7. Did you work for Reynolds prior to this at all, at 
some other location? 

No, he did not work for Reynolds prior to th:i..s at al1. 
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8. Have you always held the position of Chief of personnel 
since you started working with Reynolds here at · 
Belmont? 

When he started, he began in a clerical position in the engineering 
office. At one time he was intending to become a chemist. When they 
set up personnel, he asked to go there. From the beginning he headed 
it, at first a one-man operation, and he developed the personnel office 
into what it is today. 'l1rwre is no pressure for the worker to offer 
his address. 

9. Who had the job of hiring before yourself? Was he also 
a Jumaican? 

There was no one else before. The case where Captain Ryder, Port 
Superintendent, interviews somebody would be very rare. 

~t~-0!.l_~_Q. 

10. Have any changes in the hiring pol icy been initiated 
by Reynolds since you took over as the Personnel Officer 
at Belmont? 

The policy aE> developed wns arranged between Mr. Cole and Mr. Jobson. 
1~J:1his would have been Mr. J obnon' s poli.cy.. Mr. Jobson doesn't intervj_ew 
everyone. Jobson would never impose a Plan on those in a department who 
did not want him. Jobs being difficult to have, masons and carpenters 
would be glad to come and work as labourers. 



~:?tio.!l..J:l• 

11. What wa~ your employment prior to working with 
Reynolds in Jamaica? 

He was in the Jamaican Regiment for four years and then in the 
British Honduras Battalion for one year. Before this he was an 
officer training school and reached the level of Lieutenant. 

~esti9n 12. 

12. Would you please give me a brief account of your 
educational background? Where did you go to school, 
and what types of schools were they? 

Prep Schoof 

Elementary School 

Secondary School 

SeGondary School 

Name of S~hgoJ 

Near Geddes 

Brittonville 

Middlesex 

Kingston College 

Duration 

I year 

5th class 

3rd form (3 years) 

6th form 
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APPENDIX E 
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BtECl-<AMVILLE 
GOLC.EN GROVE 
PhOENlX PARK 

6t:Ll'CNT PLANT 
LJNlCN PEN ·; 
UNICN PEN 2 
UN!CN PEI~ l 
HOPb1Ell 

IC 8'i 5 
10€5 3 
lOEt 2 
l C!l 7 l 3 
l0b8 0 

10 89 
l090 
1091 
1093 
1094 

8 
c 
0 
0 
l 

CLAFl-<AM 1095 2 
0 
l 
3 
a 

CROwlE PE~ l0S6 
M~NEAGUE 3 1097 
!RONS MOUNTAIN 2 1~98 

IRONS MOUNTAIN l lCS9 
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ALDERTON 
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ALDERTON 

1100 
llOl 
1102 
1103 
1104 

0 
l 
0 
0 
0 

SYMS RUN 1105 0 
0 
0 
0 
l 

STEPNEY 1106 
P.P.(21(7,81 T2 llC8 
PRICKLY POLE l 1109 
EOl~BURGH CASTLE 111! 
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PEDRO 
HARMONY VALE 
T't'DIXTON 
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VILLAGE 
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CHARLES TDwN 

CHARLES TOiolN 
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APPENDIX F (PAl~T A) 
1 TR r AL 3 TlMt PERluD ,......, 

:.:::=-=..::..:.::. ===-=:=:.=::==::=== 

tuMULATI~E ~uMttER ChuSEN = 114 
\. 

UBSEKVED CUMULATIVt: EMPLOY Et:S 
CU De ENPLLlYH SIMULA HD FROM THIS 

DISTRICT NA"'1E l\UMilER OI!:.TRldUTION DI s TR rnuT IGN TIME PERIOD 
------------- ------ ------------ ------------ ----------
ST. ANN'S E.AY T9 1019 11 7 7 
OCHG RIOS l 1024 c l l 
OChO RIOS 2 lC25 l 6 6 
CChO R!CS 3 1026 1 4 4 
OCHO RICS 4 1027 0 0 0 

OCHO RICS 5 1028 c 0 0 
OCHO RICS 6 1029 0 0 0 
OCHO RiCS 7 10 30 c l l 
SANDY 8.0Y 1004 () 1 1 
LEhIS ARE.A lOC 5 c 2 2 

RO.OCSICE lOC 6 l l l 
PRIORY l lOC7 c 2 2 
PRIORY 2 lOCS 3 2 2 
oLOwFIRE HILL lCC9 1 0 0 
SEii ILLE 1-0LSE 1010 0 0 0 

DRAX HALL 1020 0 0 0 
STEER TOWN l 102 l l l 1 
STEER TCllN 2 1022 0 2 2 
DUNNS RIVER 1023 3 2 2 
EXCHANGE 1031 0 l l 

BCNHAM SPE<If\G 1032 0 0 0 
El TH-'<M 1033 0 l l 
UPTON 1034 0 0 0 
HlATrSFIELD 1035 l l l 
BREADNUT I-ILL 1036 0 0 0 

HARR IS CN TOWN 103 7 l 0 0 
HOPEwELL 10 38 0 2 2 
COL E(.iA TE 1039 1 0 0 
SP ICY t- Ill 1C40 0 1 l 
BEECHER TCwN 1041 c 0 0 

SALISBURY 1042 3 3 3 
DAVIS TCWN 104 3 l l l 
CHALKY 1- lll 1044 0 0 0 
EPWORTH 1045 0 0 0 
HIGGIN TOWN l 1040 0 2 2 

LUMSDEN 1047 2 2 2 
CCNTENT 1048 0 0 0 
HIGGIN TCWN 2 1049 3 l l ~ 
ARTHUR ~OUNT lC 5C (\ 0 0 

3XQ~ LIME HALL lC51 0 0 0 

INDu::>TRY 1052 0 0 0 
BAMdJO 1053 0 l l 

llCOi 

MONTE CARLO - SIMULATION 11RUN1t 



(\j 
..:r-
r-1 

PILIJT 1054 
CLAY GRCl.JNC l':l5b 
J(H.~SQN Ai'U 1 105ri 

J(l1NS01' AM U 2 1rs9 \. 
LOIJ\,E inn 
CANN-JN I- Ill l ')14 
'IA1'MtE HLL 1~77 

l"CUSTRy 1011 

CL ,\M EMLlNT 4 l' 79 
Kl.JRAL KCT~ f AT lll80 
8ELMLl'lT 2 l"bl l 
CLA~EMCNT 3 lC82 5 
\,CLDE~ G~OVE 2 !CIH ll 

CL A~EMC/\ T 2 1084 
ClMlE'1G/\T l 1085 
dt ECttAMll ILLE ' 1086 
GOLllEN LPOVE l lrb 7 u 
PHiE:'UX PARK lCt 8 c 

BELMLl'<T PLANT l l08'i 
UNllJ,'< PE"I 3 IC'90 
UNIJ:lo PE"I 7 lr91 
U1'!Joi Pi:N l lC93 
HOPl:WEl l l(S4 

CL AP11A1' 1ro;s 
CRO"'LE PEN !0S6 
MON[AGUc 3 1~o; 7 
I RCN> l<CUNTA IN 2 ICS8 
I RC1'> MCUNU IN 1 l'.'99 

t!IGAMS l'GLl\TAIN llC 0 
~L1'NcV lllE llC'l 
ALCERTC1' 2 1102 
SHC"' MESHF 11('3 
ALCERTCI\ 1 llO~ 

SYMS RUN 11C5 f) 

S T(l'NEY l IOo 0 
P.P.(21(7,81 T2 UCd c 
P~IC1<.LY FLLE l 11<'9 0 
ED!"lllUkH CASTLI: 1113 l 

tlEl\SJ'<TAN l 1114 
,;[:>;StlNHI\ 2 1115 
P l:CR·) ll 16 
HARi1JNY VALE 1117 
TYCIXTG1' ll lri 

LI NCCLN 111q 0 0 
FM IE1,,CSHP 112•) r 0 
1;RlE:~ PARk 1121 r 0 0 :t MCNEAGUE ? l 122 l 2 2 

~XQE* .~01E,..;u< l lll3 " 0 0 

RID HUE l 124 
FER01S, CUI' HE 1125 

V !lLA(,E 11~3 
FA l [HS PEN ll 34 
CALOERMCOD I 2"76 

LU(l(Y I- ILL PtN 2 2CS?. " 0 " U•Ci<.Y I-ILL PE1' l 2C·'J I 0 l •· l 
LAdYR (~Tl- .l( 90 0 2 2 
THREt 1-illS 213" (' 0 (' 

(HA>lLES fCWN .l 20ij9 r l l 

CHARLES TCwN I 2)<'2 
olHITC ~ !V{R .ZJOI 
"ORTHY PARK 30C2 
>llSOuRCE 31'.'C ~ 
EWARHJN I 10()<' 

t•Ail.fON 2 114<1 
E~AR TON 3 lf'C-9 
-~OUl\IT ~CSHR ir,(' l 
l'IOU•d lll.AHC l".'10 



~ APPENDIX F (PART B) 
.,.._.' 

....:j" 
,...; 

TE::.T (;f r1ns MCCtl A(,AJl\ST OLIStRVEU ulSTKltlLTWN 
======================~====================~==== 

CUTOFF 1'0 INl IS :.50 OF l'UINT OF MAXIML~ PROtiABILITY IN lACH UISTMICT 
'-

EXPECT EU 
UlDE OdS~Rllf:Ll (HYPCTHET lCALl ACCEPT 

DISTRICT /\,AME: MJMt1Ek UISTR!tllJTWN ulS Tkll.H.IT JCN HY?u!Hi:S IS'l 

------------- ------ ------------ -------------- -----------
sr. 4NN'S tAY 19 1019 ll 7. Bl 1\0 
OChO RJCS l 1024 u J.98 YES 
GCHG RIOS 2 lC·25 l 1. 3l YES 
OCHC R !OS 3 1026 l l. 8<; YES 
OCHO RIGS 4 1027 0 0.8/ YES 

' 
OCHJ RlCS 5 1028 0 0.85 YCS 
OCHO RIGS 6 1C29 0 l .Otl YES 
OCHO RIDS 7 1030 0 0.82 YE5 
SANDY 8AY 1')04 0 ('. 53 YES 
Lt.,IS AREA lC'C :> 0 l .13 YfS 

RUAOSICE 1006 l o. 7l YE::> 
PRiiJRY l lOC 7 0 0. 77 YES 
PRIORY 2 l\C8 3 l .21 NO 
BLCwFIRE HILL i;:-09 l 'J. 72 YES 
SEVILLE 1-0LSE 1010 0 0.9 .. YES 

CRAX HALL ll'\20 0 0.47 YES 
STEE:< TC"N l 1021 l l. 70 YES 
STEER TOoiN 2 1022 0 l. 33 YES 
OUNNS RIVER 1023 3 0.99 1\0 
EXCHMo,jGc 1031 0 0.87 YES 

BGNHAM SPRIN(, 1032 0 o.54 YES 
EL THAM 10'.:: 3 0 0.63 YES 
UPTJN 10 34 0 0.47 YES 
HlATTSflELG l::' 35 l l.27 YES 
BREADNi.JT I- Ill 10 36 0 O.tl<o VE:S 

HARRISCN TCwN l 0 3 7 l 0.12 YES 
HOPEwELL 1038 0 1. 30 YES 
COL EGA TE 1039 l 0.74 Yb 
SPICY I-ill 1040 0 o. 79 Yi:S 
Bt:ECHEK TOwN l\•41 c 0.10 Yb 

SAllSilURY lC42 3 0.90 NU 
DAVIS TCWN 104 3 l 1.01 YES 
CHALo<.Y I- ILL 1044 0 0.94 YES 
EPwORTH lC 45 0 0.77 HS 
HIGGIN TOWN l 1046 0 o. 77 HS 

LUMSDEN H 47 2 0.71 NO 
COl\TE"IT 1048 0 o. 79 YES 
HIGG!'< TC>iN 2 1049 3 .').80 NO ~ 
Af{THUi< MCUNT 1050 0 0. 73 vt: s ~YORK LIME HALL 1051 0 o. 71 YES ~ UNIVHSITY 

INDU:>TRY 1052 c O.bO YES 
BAMdJU 1053 0 o.N YES 

PILOT lC' 54 l O.bO Yi:'S 
CLAY GRCLINC 1056 c ('. ':>3 VE: s 
JCHt'<SCN Af<EA l 1C5d 0 l.Od . YES 

JCHNSGN llREA 2 1•)59 c (). 6'.> YE::. 
Loc_;E 1092 0 l .0-J YES 
CAN,,WN rill lC74 0 l .l 7 YES 
MAMMEE rill 1077 3 Q.82 NO 
INOUSTR't' 10 7ll c l.O~ YES 

'l1ESTED MODEL "RUN" 



CLAk(MUll T 4 lC 7'J 6 l, !:l5 lllU 

-~ RURAL RtTREAT l'JtJC' 3 0 .B-, NO 
~ nfU-IJNT 2 IC 8 l 2 5. 'Jll 110 
r-i CLA1Hl'1CI\ T , IC 82 5 1. 1 .. l\U 

GtJLUt::• Gl<CV£ 2 l i:t 3 ll 4. 5o NU 

CL A•l Lt-IC f\ l 7 l OH'• 5 l. 6~ 111'-l 

" CLAKtMCl\T l lf't'> 3 i. ~a lllU 
tlttCliAM''llll~ lr:86 2 1.67 YE!> 
GOLUF•• CkCVl l It: H l lJ .>. i:J'i NO 
f't10E'~I X PAkK 1'.lH8 c l. 40 YU> 

llELMJNT PLANT l l 08'1 8 l .40 f\U 
UNIU.~ PEN 3 l "9'.) c 1. 2.> YES 
UNIJN PEN 2 lC9l 0 O. l:l4 YES 
UNIJN PEN l 109 J 0 .j. '18 YES 
HOPE"Ell lCS4 1 l. 43 YES 

CL A PHAM l".'S5 2 l. 'JO YtS 
CRO .. LE FEI\ 1( 96 c (). 45 YES 
MU(';~AGlJt 3 l '.:'S 7 l 1. ';9 YES 
IRCN:> MCUNTlllN 2 lOS8 3 1),90 i.u 
!RCNS MUU(';TAIN l 1(99 d ') .84 NU 

iHGAi~) MOUllTAl'll 11 (''.) 0 0.97 YES 
6GNNEV ILLE 1101 l 0. 87 YE:; 
ALCEiHUN 2 1102 0 o. 62 n::. 
SHO°' MESELF 110 3 0 0.94 YES 
ALCE1HCI\ l 1104 0 loll YES 

SYMS il.UN ll c 5 0 ('. 59 YES 
STEPNEY l lC6 0 0.6B YES 
P.P.12>17,l:l) T2 llC 8 0 O' .65 YES 
PRICKLY POLE l 1109 0 c. 58 YES 
E.DINaURCH OSTLE 1113 l o. 53 YES 

BENSON TAN l 1114 0 o. 59 YES 
5ENSONT A,'lj 2 l l 15 0 o. 84 YES 
PEDRO 1116 0 1.05 YES 
HARMONY VALi: ll 17 c 0.63 YES 
TYlllXTOI\ 1118 0 0.73 YES 

LINCULN 1119 0 o. 88 YES 
fRIENl.lSl-lP 112'.) c O.<;z YES 
GklER PARK 1121 0 0.65 YES * MCNEAGUE 2 1122 l o. 7':> YES 81Qfil$ MCNEAGUE l 11£3 0 o. 70 YES 

RIC HUE 1124 0 1.00 YES 
fERGIS, CUI' SEE 1125 c 0.84 YES 

ACn1 
VILLAGE 1133 0 0. 72 YES 
FAITHS PEN ll 34 0 o. 08 YES 
CALJERhCOC l 2076 0 0.93 y t:S 

LUCKY HLL PEN 2 2L 92 0 o. 40 YE!> 
:..uCKY 1-lll PEI\ l 2"9 l 0 0.83 vtS 
LABYKINTI- 2·'.19') 0 o. 51 YE!> 
THREE I-ILLS 213-J 0 0,3& YES 
CHARLES TCWN 2 2'189 0 0.49 y t:S 

CHARLES TCWN l 2C•02 0 o. 45 YES 
.-HITE RIVER 2~.J l 0 I'. 43 YES 
WORTHY PARK 3002 0 0.29 YES 
RESOURCE 300 5 0 o. 35 YtS 
E.iAf(TON 1 10C2 0 0.42 YES 

t: .. ARTON 2 1148 c ·). 6il Yi: S 
E .. All.TON 3 1009 0 0.31 Yf:S 
!-\DUNT ROSSER l•:'O l 0 0.75 YES 
MOUNT CIAELO l'' 10 0 o. d5 YE:> 

------------ -------------- -----------
114 l 14.00 

hYPOTHESIS ACCEPTEO IN 83,49 PERCEll.T OF i.JISTRICTS 
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