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ABSTRACT 

Previous research has  found a c o r r e l a t i o n  between 

b i l i n g u a l i s m  and occupat ional  ea rn ings  and p r e s t i g e  among 

French Canadians i n  Quebec province.  Explanations of t h i s  

r e l a t i o n s h i p  are proposed. A similar c o r r e l a t i o n  e x i s t s  

f o r  Spanish mother-tongue ,English b i l i n g u a l s  i n  Puerto 

fico.. Explanations involving t h e  e f f e c t  of management 

power on the bi l ingual i sm of employees are t e s t e d  only on 

the l a b o r  f o r c e . i n  manufacturing. Much b u t  n o t  a l l  of the 

r e l a t i o n s h i p  between b i l ingua l i sm and occupation is  ex- 

p la ined  by v a r i a b l e s  which a f f e c t  both  b i l ingua l i sm and 

occupat ional  placement: educat ion,  exposure t o  speakers  of 

English,  age, and sex.  The paper  f i n d s  t h a t  an hypothe- 

s i z e d  i n t r i n s i c  occupat ional  need f o r  b i l ingua l i sm does n o t  

e x p l a i n  t h e  r e l a t i o n s h i p  between occu@ation and b i l i n g u a l -  

i s m ,  nor  does t h e  presence of English-speaking mainlariders 

i n  management p o s i t i o n s  i n  manufacturing a f f e c t  t h e  b i l i n -  

gualism of t h e  labor  force  i n  manufacturing as a whole. 

There is some s l i g h t  e f f e c t  of English language management 

on whi te  c o l l a r  workers. B i l i n g u a l s  i n  manuf ac tu r ing  , par- 

t i c u l a r l y  white  c o l l a r  b i l i n g u a l s ,  a r e  concentrated i n  in -  

d u s t r i e s  which pay more f o r  b i l i n g u a l s ,  i n d i c a t i n g  t h a t  a 

market f o r  b i l ingual i sm probably e x i s t s .  



There has been considerable i n t e r e s t  i n  the  soc i -  

ology of language group r e l a t i o n s  i n  American sociology i n  

recent  years.  (cf. Grimshaw, 1971) This i n t e r e s t  i s  p a r t l y  

due t o  the  occurrence of language problems i n  t he  U . S . :  an 

awareness t h a t  language s h i f t  among immigrants w a s  not  a s  

n a t u r a l  and easy a process a s  it had previously been thou* 

t o  be, hispano mil i tancy and the  d r i v e  f o r  b i l i n g u a l  pro- 

grams i n  the  publ ic  schools,  t he  new awareness of Black Eng- 

l i s h  and the  problems i ts  speakers face,  and the  r ea l i za -  

t i o n  t h a t ,  world-wide, language i s  a very common b a s i s  f o r  

s t r a t i f i c a t i o n  and p o l i t i c a l  cleavage. 

I n t e r e s t  is a l s o  based on the  i n s i g h t  that language 

groups can provide valuable information on the  dynamics of 

s t a t u s  groups, of which they a r e  one type. Language groups 

d i f f e r  from o ther  s t a t u s  groups, such a s  r a c i a l  o r  e thn ic  

groups, i n  t h a t  it is more r ead i ly  poss ible  t o  e n t e r  one by 

learning o r  leave one by fo rge t t i ng ,  t h e  processes of t he  

spread of bi l ingualism and language s h i f t .  To a g r e a t e r  ex- 

t e n t  than i n  any o ther  group defined by a s o c i a l l y  recog- 

nized ascribed marker, membership is a matter  of ind iv idua l  

decision. It is a l s o  a matter  of school  policy and the  

s t r u c t u r e  of t he  labor  market , which c rea t e  oppor tuni t ies  

and incent ives  t h a t  a f f e c t  i nd iv idua l  decisions. 

This paper examines one aspect  of the  dynamics of 

language groups, the  reward f o r  b i l i ngua l s  i n  t he  labor  

market i n  Quebec province and Puerto Rico. An attempt is 

made t o  s o r t  ou t  t he  most p l aus ib l e  explanations f o r  the  
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e x i s t e n c e  of a  reward f o r  b i l ingua l i sm i n  English among 

Spanish mother-tongue n a t i v e  born Puer to  Ricans i n  1970 as 

f a r  as t h e  d a t a  permit .  Engl i sh  mother-tongue Spanish bi-  

l i n g u a l s  are n o t  d iscussed  because they  could n o t  be iden-  

t i f i e d .  

The best researched case  of l a b o r  market i n f l u e n c e  

on b i l i n g u a l i s m  i s  Canada. S tud ies  of language group rela- ' 

t i o n s  i n  Canada have pa id  c l o s e  a t t e n t i o n  t o  t h e  l a b o r  mar- 

k e t .  Both t h e  Canadian Royal Commission on Bi l ingua l i sm and 

Bi-cul tura l i sm i n  t h e  t h i r d  volume of i t s  r e p o r t ,  The. Work 

World, and S tan ley  Lieberson, i n  Language - and E thn ic  - R e l a -  

t i o n s  - i n  Canada, examine t h e  p a t t e r n  of b i l i n g u a l i s m  over  

occupat ions and t h e  earn ings  advantage of b i l i n g u a l s .  Both 

s t u d i e s ,  based on t h e  1961 census,  show t h a t  i n c e n t i v e s  for 

French Canadians of French mother-tongue t o  become b i l i n -  

g u a l  are greater than  i n c e n t i v e s  f o r  English Canadians t o  

become b i l i n g u a l ,  and t h a t ,  i n  f a c t  ,*more French Canadians 

are b i l i n g u a l  than  English Canadians. (Canada, 1969 : 21,75; 

Lieberson, 1970: 142, 167-175) 

There may w e l l  be a market f o r  b i l i n g u a l i s m  in cer- 

t a i n  languages i n  many c o u n t r i e s .  ~ i l i n g u a l i s m  i n  E n g l i s h  

among those  of  spaniih mother-tongue i n  1970 i n  Puerto.  Rico 

has  a similar p a t t e r n  a s  b i l ingua l i sm i n  Engl ish  among 

French Canadians i n  Quebec province i n  1961. The correla- 

t i o n  between pe rcen t  b i l i n g u a l  over  a 1 2  category major oc- 

cupa t iona l  group c l a s s i f i c a t i o n  of  occupation and average 

weekly ea rn ings  i n  1969 f o r  t h e  native-born P u e r t o  Ftican 



labor force  , i .e . , people with Spanish mother-tongue , w a s  

.90. See appendix f o r  method of ca lcu la t ing  average weekly 

earnings. The co r r e l a t i on  of percent  b i l i ngua l  with NORC 

p re s t i ge  r a t i n g s ,  aggregated i n t o  t h e  1970 census' 1 2  cate-  

gory major occupational  group c l a s s i f i c a t i o n  of occupa- 

t i ons ,  i s  .77 ,  and with Duncan SES scores  i s  .90. (cf. 

Siegel ,  1971; Duncan, 1965) Bi l inguals  a r e  c l e a r l y  concen- 

trated i n t o  t he  b e t t e r  jobs. 

Explanations 

There are four  pa r t i cu l a r ly  p laus ib le  and one spec- 

u l a t i v e  explanation of why bi l ingual ism appears t o  be re- 

warded i n  the  labor market. The f i r s t  i s  t h a t  it is no t  

r e a l l y ,  t h a t  both bi l ingualism and occupational placement 

a r e  both e f f e c t s  of a common set  of f ac to r s  which a f f e c t  

each of the va r i ab l e s  separa te ly .  Factors  which are obvi- 

ously r e l a t e d  t o .  e i t h e r  the  acquis i t ion  of bi l ingualism, 

such as education and exposure- to  speakers of English, o r  

occupational.placement,  such as age and sex, a r e  related t o  

the  o the r  dependent var iab le  a s  w e l l .  

The second explanation is t h a t  t he re  is an i n t r i n -  

s ic r e l a t i onsh ip  between performance i n  an occupation and 

bi l ingualism, t h a t  b i l ingua ls  do the  job b e t t e r .  I n  a 

b i l i n g u a l  soc ie ty  an occupation i n  which communicating is 

c e n t r a l  t o  accomplishing t a sks  is l i k e l y  t o  be one with a 

high i n t r i n s i c  need f o r  bi l ingualism. Employers may selec- 

t i v e l y  h i r e ,  r e t a i n ,  and promote b i l i ngua l s  t o  f i l l  



pos i t ions  where communicating wi th  a l i n g u i s t i c a l l y  heterog- 

eneous set of people i s  important.  It  s u f f i c e s  t h a t  t he  

more highly paid ,  more pres t ig ious  occupations have a h igher  

need f o r  communication t o  produce the  observed co r r e l a t i on  

between earnings and p re s t i ge  and bi l ingualism. 

The t h i r d  explanation i s  t h a t  a management e i t h e r  

a r b i t r a r i l y  discriminates o r  f o r  reasons of i n t e r n a l  comrnu- 

n ica t ion  and company cohesiveness s e l ec t ive ly  h i r e s ,  re- 

t a i n s ,  and promotes people who speak t h e i r  language. Such 

a process over a period of years  would produce a corre la-  

t i o n  between bi l ingualism and the  pay and p re s t i ge  of occu- 

pat ions.  The e f f e c t  would n a t u r a l l y  vary over s ec to r s  of 

t h e  economy according t o  t h e  proport ion of the  labor  fo rce  

working f o r  managements of a p a r t i c u l a r  language. 

The four th  explanation is  t h a t  t he re  is an i n t e r -  

ac t ion  between i n t r i n s i c  occupational need f o r  b i l ingual ism 

(explanation 1 2 )  and management power (explanation 83)  . 
Certain occupations may be p a r t i c u l a r l y  s e n s i t i v e  t o  man- 

agement's tendency t o  d iscr iminate  on t h e . b a s i s  of language 

o r  i ts  perceived need f o r  company communication and cohe- 

s iveness.  White c o l l a r  occupations may be p a r t i c u l a r l y  

suscep t ib l e  t o  pressure from top management f o r  language 

conformity. I t  i s  they who must t a l k  wi th  and car ry  o u t  

the  orders  of top management. 

A f i f t h  explanation cons i s t s  of speculat ion.  B i -  

l ingualism may be an e f f e c t  of an unmeasured var iab le  which 

a l s o  a f f e c t s  occupational placement, o ther  than sex , , age ,  

education, o r  exposure t o  speakers of English. 



The - Canadian Studies  

A number of the s tud ies  of language groups and b i -  

l ingual ism i n  the Canadian labor force, touch on several of 

the proposed poss ib le  explanat ions of the exis tence  of a 

reward f o r  bi l ingual ism. Lieberson ( 19 70) has commented on 

the d i s t r i b u t i o n  of b i l ingual ism over  occupations among Eng- 

l i s h  and French Canadians i n  t h e  metropoli tan Montreal area 

i n  1961. H e  found t h a t  f o r  French Canadians b i l ingua l i sm 

increased from the  less w e l l  pa id  and less p re s t i g ious  t o  

the b e t t e r  pa id  and more p r e s t i g ious  occupat ional  cate- 

gor ies .  There was hardly any r e l a t i o n s h i p  a t  a l l  between 

bi l ingual ism and occupation f o r  English Canadians. The 

c o r r e l a t i o n  between English Canadian and French Canadian 

bi l ingua l i sm is -. 22. (Lieberson , 1970 : 1 4 1 )  

D i f f e r e n t i a l  s o c i a l  power seems the s imples t  ex- 

p lana t ion  of t h i s  s t a t e  of a f f a i r s .  Upward mobil i ty  f o r  

French Canadians requires  l i n g u i s t i c  con£ ormity . Higher 

s t a t u s  English Canadians could l a rge ly  ignore t h e  French 

language i n  1961. I n  f a c t ,  English Canadians occupied a 

p r i v i l eged  p lace  i n  t h e  Montreal l abo r  force  i n  1961. 

(Canada, 1969:35-60) Many of the l a r g e r  business organ- 

i z a t i o n s  are owned and managed by English Canadians and 

opera te  i n  English. ( c f .  Luss ier ,  1967) It appears that the 

d iv i s i on  of l abor  among language groups i n  t h e  Montreal 

metropoli tan are'a is  such t h a t  it is  t h e  French Canadians 

who must l a rge ly  make a l i n g u i s t i c  accommodation to the 

English Canadians i n  r e tu rn  f o r  being h i r e d ,  r e ta ined ,  and 



promoted. 

Lieberson (1970 : 138,139,149-167) a l s o  sugges t s  t h a t  

t h e r e  may be a need i n  c e r t a i n  occupat ions i n  which c l i e n t s  

o r  customers may have d i f f e r e n t  mother tongues t o  be b i l i n -  

gual .  These occupations t end  t o  be sales workers, govern- 

ment employees who d e a l  with t h e  p u b l i c ,  s e r v i c e  workers ,  

t r a n s p o r t  o p e r a t i v e s ,  and p a r t i c u l a r  o t h e r  occupat ions such 

as telephone o p e r a t o r  which involve  p u b l i c  c o n t a c t .  P r e -  

sumably, t h i s  k ind  of  need f o r  b i l ingua l i sm would be f e l t  

equa l ly  by a l l  employees i n  t h e s e  occupat ions,  r e g a r d l e s s  

of mother-tongue. 

There are a number of Canadian s t u d i e s  which docu- 

ment a management's preference  f o r  members of i t s  w n  lan-  

guage and e t h n i c  group, and i f  it cannot g e t  t h a t ,  then  f o r  

people whose second language i s  its f i r s t .  Roy (1935:148) 

i n  a s tudy  of manufacturing i n d u s t r i e s  i n  the '30 ' s  found 

that smaller firms tend t o  be e t h n i c a l l y ,  and consequently 

l i n g u i s t i c a l l y ,  homogeneous. The l a r g e r  English managed 

firms did d i s c r i m i n a t e  i n  favor  of English Canadians, par-  

t i c u l a r l y  among whi te  c o l l a r  workers, and among French Cana- 

d ians  i n  f avor  of b i l ingua l s .  (ROY, 1935 : 45,50) L u s s i e r  

(1967:103,104) found t h a t  i n  1 9 6 1  and over  a p e r i o d  s t r e t c h -  

ing  back 30 y e a r s  be fo re  then t h a t  t h e  l a r g e r  t h e  percent -  

age of Engl i sh  Canadians i n  whi te  c o l l a r  jobs i n  a p a r t i c u -  

l a r  s e c t o r  of manufacturing i n  Quebec province ,  the l a r g e r  

w a s  the percentage of  ~ n g l i s h  ~ a n a d i a n s  i n  t h e  i n d u s t r y  as 

a whole. H e  d id  n o t  examine t h e  ma t t e r  of b i l ingua l i sm.  



Morrison's (1970:Sl) s tudy of t h e  language composition, . 

p r a c t i c e s ,  and p o l i c i e s  i n  44 manufacturing corpora t ions  i n  

Eas te rn  Canada found t h a t  t h e  language o f  top  management 

tends t o  become t h e  opera t ing  language of t h e  company. 

There i s  some evidence t h a t  t h e  s e n s i t i v i t y  of 

whi te  c o l l a r  jobs t o  t h e  language of t o p  management is 

h igher  than b lue  c o l l a r  jobs and i n c r e a s e s  a t  success ive ly  

h igher  l e v e l s  i n  t h e  organiza t ion .  This  w a s  one of t h e  ma- 

j o r  f ind ings  of t h e  Royal Commission Report. (Canada, 1969: 

4) Roy (1935:27,50) found t h a t  i n  some Montreal indus- 

tries i n  the 1930 's t h e r e  were r e l a t i v e l y  f e w -  o b s t a c l e s  

a g a i n s t  monolingual French Canadians be ing  t r a i n e d  and pro- 

moted i n t o  s k i l l e d  b lue  c o l l a r  jobs by English companies 

b u t  success  i n  a white  c o l l a r  job i n  an English company ab- 

s o l u t e l y  n e c e s s i t a t e d  a French ~ a n a d i a n ' s  being b i l i n g u a l .  

The Royal Commission (Canada, 1969:252-259) found t h a t  roan- 

agement l eader sh ip  and team work s i t u a t i o n s  r e q u i r e  a high 

degree of language p ro f i c i ency  and are d i f f i c u l t  t o  handle 

i n  a second language. Both t h e  commission and Carlisle 

(1966: 137) ' found t h a t  e f f e c t i v e  managing and career ad- 

vancement r e q u i r e  o f f  -the- job s o c i a l i z i n g .  S o c i a b i l i t y  re- 

q u i r e s  a. g r e a t e r  degree of p ro f i c i ency  than  do more formal 

s i t u a t i o n s .  Morrison (1970: 170-172) found t h a t  English 

Canadian execut ives  i n  English language f i r m s  had consider-  

a b l e  d i f f i c u l t y  i n  p icking  up French, even when bi1,ingualism 

w a s  o f f i c i a l l y  company po l i cy .  C a r l i s l e  (1966: 141,159) a l s o  

found t h a t  Ber l i t z - type  courses  i n  French f o r  Engl i sh  



execut ives  w e r e  no t  pa id  much a t t e n t i o n  t o .  However, when 

English Canadian executives of electric power companies 

taken over by the province of Quebec found themselves t o  be  

employees of Hydro-Quebec, a very Francophone o rgan iza t ion ,  

they d isplayed a remarkable enthusiasm f o r  French language 
\ 

courses and an ap t i t ude  f o r  language learning no t  previous ly  

thought t o  be c h a r a c t e r i s t i c  of English Canadian execu t iveso  

(Canada, 1969: 498-500) 

The bulk of the  l i t e r a t u r e  on language group rela- 

t i o n s  and b i l ingua l i sm i n  Canada sugges ts  t h a t  s o c i a l  power, 

p a r t i c u l a r l y  t h e  con t ro l  of business organiza t ions ,  rather 

than t h e  i n t r i n s i c  func t iona l  requirements of occupations,  

exp la ins  most of t h e  ~ a n a d i a n  pa t t e rn  of b i l ingual ism.  

Puer to  -- Rico and Quebec 

Many of t h e  f indings  about b i l ingua l i sm i n  Quebec 

Ought t o  be appl icable  t o  Puer to  Rico, There are many s i m -  

i lar i t ies ,  A majori ty of t h e  people i n  both p laces  speak a 

romance language and a r e  Roman Cathol ics ,  I n  both cases 

there is an English speaking minority who own and manage a 

d i spropor t iona te  share  of t h e  economy, p a r t i c u l a r l y  l a r g e  

f i rms i n  manufacturing, and i s  reputed t o  be slow i n  becom- 

ing  b i l i n g u a l  i n  t he  o the r  language. Both are r a t h e r  

autonomous b u t  a f f i l i a t e d  wi th  a l a rge ,  developed, English- 

speaking country. Puerto Rico i s  un l ike  Quebec i n  t h a t  f e w  

o f  t h e  n a t i v e  speakers  of English consider  themselves t o  be 

na t i ve s  of Puer to  Rico. I n  Puer to  Rico they are f a i r l y  



t r a n s i e n t ,  many only s t ay ing  s e v e r a l  years. (Hirsbrunnqr,  

1971:26) I n  any event ,  they a r e  a t i n y  minori ty.  Conse- 

quent ly ,  Puer to  Rico i s  no t  a fundamentally b i l i n g u a l  soc i -  

e t y  i n  the sense  that it is n o t  d iv ided  i n t o  two l a r g e  

mother-tongue groups. Nearly everyone speaks Spanish. 

Methods. 

The 1970 Census of Populat ion i n  Puer to  Rico asked 

i n  Spanish the ques t ion ,  "Can t h i s  person speak English?",  

and permi t ted  a yes  o r  no response. A ' yes '  response ind i -  

.a . .).. ca t ed  a minimal a b i l i t y  i n  conversat ion.  The i n s t r u c t i o n s  

so.j; t o  enumerators s t a t e :  

Mark 'yes '  f o r  a person who can make himself understood 

i n  Engl ish  conversat ion.  Mark 'no'  f o r  a person who 

can speak only a few words, such as ' h e l l o '  and 'good-. 

bye. ' (U.S. Bureau of t h e  Census, 1970a:67) 

The 1970 census d i d  no t  a s c e r t a i n  whether t h e  respondent 

spoke Spanish. The population under s tudy is a subse t  of 

t he  whole c i v i l i a n  populat ion chosen t o  i n s u r e  t h a t  i ts  
. . 

mother tongue i s  Spanish. Spanish mother-tongue i s  uni- 

v e r s a l  among n a t i v e  born Puer to  Ricans of n a t i v e  born par- 

e n t s .  These people,  90% of t h e  c i v i l i a n  popula t ion ,  a r e  

b a s i c a l l y  t h e  populat ion under s tudy.  Only one pa ren t  need 

have been Puer to  Rican born t o  pass  the screen .  Some addi- 

t i o n a l  r e s t r i c t i o n s  a r e  imposed, however, s i n c e  it is the 

native-born Puer to  Rican Spanish mother-tongue l abor  fo rce  

about which explanat ions  f o r  t h e  reward f o r  b i l ingua l i sm 



w i l l  be  t e s t ed .  People not  i n  t he  labor  force are excluded 

as are those 19 o r  younger and those missing d a t a  on educa- 

t i o n ,  occupation, o r  industry.  There are 27,188 people i n  

the pub l i c  use sample being used, t h e  1: 100 municipio sam- 

ple,(U.S. Bureau of the  Census, 1 9 7 0 ~ )  7,515 people 

passed a l l  t h e  screens,  32.5% of the  t o t a l  number of people 

On the  municipio sample tape. 'Municipio sample' means that 

of t h e  three publ ic  use samples drawn from the  1970 census 

of populat ion and housing i n  Puerto Rico, t h i s  p a r t i c u l a r  

t ape  has information about municipios, o r  county-like admin- 

i s t r a t i v e  e n t i t i e s .  The municipio sample tape is an unbi- 

ased random sample of a l l  households. 

In  o rder  t o  i nves t iga t e  management power i n  manu- 

f ac tu r ing  more c losely ,  cases which passed the  above 

screens 'were  taken from a l l  t h r e e  pub l i c  use sample t apes  

of the 1970 census. Out of t he  81, 540 people on t h e  t h r e e  

tapes ,  4,783 passed the  screens ,  t h a t  is, a r e  na t ive  born 

Puerto Ricans with a t  least one na t ive  born ~ u e r t o  Rican 

parent  i n  t he  labor force ,  no missing d a t a  on occupation o r  

industry,are 20 o r  o lder ,  no missing d a t a  on education, are 

n o t  farmers, farm laborers ,  o r  p r iva t e  household workers, 

and are i d e n t i f i a b l e  a s  having been employed o r  last em- 

ployed i n  one of the following s e c t o r s  of manufacturing: 

1. lumber and wood products ,  except fu rn i tu re  

f u r n i t u r e  

paper and a l l i e d  products 

2 .  s tone,  c lay ,  and g l a s s  products 



3. metal i ndus t r i e s  

4 ,  machinery, except e l e c t r i c a l  

e l e c t r i c a l  equipment 

profess ional  and photographic equipment, and watches 

5 .' miscellaneous manufacturing indus t r i e s  

6. food and kindred products 

tobacco manufactures 

7. t e x t i l e  m i l l  products 

apparel  and o ther  fabr ica ted  t e x t i l e  products 

8. p r i n t i n g  

9. chemicals and a l l i e d  products 

petroleum and coa l  products 

rubber and miscellaneous coa l  products 

10.  l e a the r  and l ea the r  products.  

, . This group is ca l l ed  the  native-born Puerto Rican labor  

force  i n  manufacturing, 

A measure of exposure to speakers of ~ n g l i s h ,  EXPO, 

was c rea ted  by assigning people who had e i t h e r  been i n  the  

armed forces  o r  had been i n  the  con t inen ta l  U.S. f o r  s i x  

months o r  longer i n  the  f i v e  years  preceding Apri l  1970 i n  

one category and those who had no t  i n  a second. Education, 

defined a s  the  highest  grade of enrollment,  w a s  recoded 

i n t o  f i v e  ca tegor ies  i n  a way t h a t  preserved as much va r i -  

ance as possible.  Age was recoded i n t o  decades with those  

50+ forming the  last  category. Two sets of marginals a r e  

given i n  Table 1, one set  f o r  t h e  whole labor force  (N17, 

515) and one set for 'people  i n  manufacturing (N=4,783). 



A technique of mult i-variate ana lys i s  used i n  t h i s  

paper i s  the  log-l inear  ana lys i s  of contingency tables. 

0.5 has been added t o  a l l  cells t o  remove the  problem of 

zero cells. Lambda coe f f i c i en t s  from t h e  log-l inear  anal-  

y s i s  are discussed. These are ANOVA o r  MCA-type s t a t i s t i c s ,  

expressing a category e f f e c t  a s  a devia t ion from a mean of 

zero. (c f .  Goodman, 1972) The maximum l ikel ihood chi-  

square s ta t is t ic  is used as a measure of the  f i t  of expected 

values under a p a r t i c u l a r  model t o  t h e  data. The d i f fe rence  

between the  chi-square of a model and t h e  chi-square of a 

model which is  i d e n t i c a l  save f o r  a va r i ab l e  o r  an i n t e r -  

ac t ion  of va r i ab l e s  can be used t o  evaluate  the  s ta t is t ica l  

s ign i f icance  and contr ibut ion t o  the  f i t  of t he  term t h e  

models do no t  have i n  common. The s ign i f icance  of t h a t  

term i s  the  d i f fe rence  of t he  chi-squares of t h e  two models 

and the  degrees of freedom of t h a t  chi-square i s  the  d i f f e r -  

ence i n  the  degrees of freedom of t h e  two models. ( c f .  Good- 

man, 1972) Fur ther ,  the  adjusted p a r t i a l  r-square statis- 
xo/dfo - xl/df 

t ic ,  l, where 
xo/df 0 

xO = chi-square of model without 

term t o  be t e s t ed ,  the  "basel ine  model" 

d fO = degrees of freedom of model 

without term t o  be t e s t e d  

x1 = chi-square of model with t e r m  

t o  be t e s t e d  

d f l  = degrees of freedom of model with 

term t o  be t e s t ed ,  
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- Table 1 about  he re  . . ) -  

M a r g i n a l ~  

- .  : - ... - People i n  the l a b o r  f o r c e  have a h igher  l e v e l  of 

. a b i l i t y  . t o  speak English . than . t h e  average. 52.2% of the 

I .  nat.ivei.b.op! PQerto Rlc+n,  . .. l abor .  f o r c e  . ... - . i s  a b l e  t o  speak . , .$ Eng- 
' - .  .. . ,, ., . 

-. plish:, whereas,..only,.~ 4 2  ,:7%; Lf o f  i . , the popula t ion  as a, whole is .: .. - .? -. : > .:,: <.. -.;* >. .  i-.,. - 

Both exposurei .t,q,, ~p,=+ake-rs,~,~ of ... - , Engl ish ,  .L . ;, ..: ; . . . . %  :.: EXPO ,,.:;, , and educat ion  
S 2. .j' r, *i:* ..j& .:7 g, - I , : ,  

1. . . :are'. s t r o n g  Ly;: %e:late,d- to-,,speaking .. '. ad..,. ... . . .English A. .":. , . ., .: ; 3ri.3, .The it.j Young know .,. i\ 

-: - .; somewha.t~ ,more; :-EngQsh; .. -. ,_than . .,*rd. L* t h e  =T; I,< old., L ., ~ . ( I . _ - : ~ ~ : z  The. ::,id peak .G., -,asp age ( -. group . . j are 
st,:> ~: z L & k 2 :  - 

t h e  30-39' y e a r .  0.%ds~-.-- + j x i j . i t  >.:.I :;, cip,;~. Jzcj,i,.$h31J.;2,3 

Bil ingual i sm i n  t h e  n a t i v e  born Puer to  ~ i c a n  l a b o r  

fo rce  resembles ,French ;,C,anadlq . . . . b i l ingua l i sm s t r o n g l y .  The 

more p r e s t i g i o u s ,  b e t t e r , .  pa id  o rgan iza t ions  .have h igher  

- i levels  ..of - bi.ling,ualism,,, L. .A d The ,. .-.. ,primary ... , s e c t o r  . . - of . i n d u s t r i a l  -. 
. . , . -r :3l&,; ; 

- I* a c t i v i t y ;  ag r i cu l tu re ,  @l?ing, , .  and ... cons t ruc t ion ,  has  a .. -1.  , t., , >r:;-. &?:* ; 

* '  :-lower! l e v e l .  of , ,abi . l i ty  . t o  speak ,  J . -. English , - # ,  than manufacturing . . "  : p . , a .  . J L T - . j ! 9  

which in;r t u r n  ,is.. be.10~.  .. . , nea r ly  , a l l  *. , the . . s e r v i c e s .  .4 Within 
. . * ,  :>. f !:-: < .$ / : /  

manufacturing-, p r i n t i n g  - . has  , t h e  h i g h e s t  l e v e l  of  a b i l i t y  t o  
. 1 ,  - . ,  : , .  

speak English,  a s  might have perhaps been expected given 



t he  language s e n s i t i v i t y  of t h e  a c t i v i t y .  The two o the r  

h ighes t  s e c t o r s  a r e  machinery and chemicals, high technol- 

ogy sec to r s .  The t h r e e  lowest i n  a b i l i t y  t o  speak English 

are miscellaneous manufactures, 'food and tobacco, '  and 

' s tone,  c lay ,  and g l a s s  products ,  ' t he  l a t t e r  two being low 

technology a c t i v i t i e s .  With t h e  exception of sex ,  the mar- 

g i n a l ~  on a b i l i t y  t o  speak English a r e  very similar f o r  

both t h e  t o t a l  l abor  fo rce  and those i n  manufacturing. 

Explanations 

The f i r s t  explanat ion of the. concentrat ion of b i -  

l ingua l s  i n  h igher  paying occupations is that the p a t t e r n  

is produced by t h e  in te , r -cor re la t ion  of f ac to r s  which af- 

f e c t  both occupat ional  recrui tment  and bi l ingual ism.  The 

va r i ab l e s  which a r e  con t ro l l ed  f o r  a r e  age, sex ,  educa t ion ,  

and exposure t o  speakers  of ~ n ~ l i s h ,  EXPO. 

Model 1 shows occupation and bi l ingua l i sm as simul- 

taneously dependent on t h e  background var iab les  : age, sex ,  

educat ion,  and exposure t o  speakers  of English. 

Model 1 about here  

Model 1 f i t s  the d a t a  f a i r l y  w e l l .  The chi-square between 

t h e  a c t u a l  t a b l e  frequencies  and t he  expected t a b l e  fre- 

quencies is n o t  s i g n i f i c a n t .  The Occupation-Bilingualism 

i n t e r a c t i o n  term is  const ra ined t o  be zero  i n  model 1. It 

i s  evident  t h a t  sex,  age, educat ion,  and exposure t o  



speakers  of  English do exp la in  a l o t  of t h e  va r i ance  i n  t h e  

two dependent v a r i a b l e s .  A comparison of  model 2 wi th  model 

1 shows t h a t  n o t  a l l  t h e  var iance  i n  Occupation and B i l i n -  

gualism is accounted f o r  by t h e  background v a r i a b l e s ,  how- 

ever .  

Model 2 about here  

Model 2 ,  t h e  same as model 1 b u t  f o r  t h e  Occupation- 

Bi l ingual i sm i n t e r a c t i o n  term, has  a chi-square of 1510 wi th  

1709 degrees of freedom, o r  a chi-square 246 smaller than 

t h a t  of model 1 wi th  11' degrees of freedom. The Occupation- 

Bi l ingual i sm i n t e r a c t i o n  t e r m  is s i g n i f i c a n t  beyond t h e  

h ighes t  convent ional  l e v e l s  of s i g n i f i c a n c e .  The a d j u s t e d  

p a r t i a l  r-square of  t h e  term i s  -135, showing t h a t  it sub- 

s t a n t i a l l y  improves t h e  f i t  of the model. The explanat ion  

of t h e  concent ra t ion  of b i l i n g u a l s  i n  t h e  h igher  paying oc- 

cupat ions as simply the r e s u l t  of t h e  opera t ion  of  t h e  fac-  

t o r s  of age,  s e x ,  educat ion,  and exposure t o  speakers  o f  

English,  f a c t o r s  which obviously a f f e c t  both  b i l i n g u a l i s m  

and occupat ion,  can be rejected. 

The second explanat ion  of t h e  concen t ra t ion  of b i -  

l i n g u a l s  i n  c e r t a i n  occupations i s  t h a t  t h e r e  i s  an i n t r i n -  

sic need i n  t h e s e  occupations f o r  communication between 

d i f f e r e n t  mother-tongue groups. The r u l e  of  thumb t h a t  

comes o u t  of Lieberson ' s  work on occupat ional  b i l i n g u a l i s m  

i n  Canada i s  t h a t  customers o r  c l i e n t s  of heterogeneous 



mother-tongues can e x e r t  p ressu re ,  e i t h e r  p o l i t i c a l  o r  eco- 

nomic, on organiza t ions  which s e r v e  them t o  speak t o  them 

i n  t h e i r  mother-tongue . Thus Lieberson (1970 : 138-152) sees 

sa lespeop le  i n  l a r g e  s t o r e s  wi th  l i n g u i s t i c a l l y  d i v e r s e  cus- 

tomers, policemen, and te lephone o p e r a t o r s ,  as w e l l  as w h i t e  

c o l l a r  workers i n  genera l  as occupat ions wi th  a high i n t r i n -  

sic need f o r  b i l ingual i sm.  Cebol lero  (1945:113-114) fo re -  

saw i n  1945 t h a t  t o u r i s t - o r i e n t e d  occupat ions would r e q u i r e  

b i l i n g u a l s ,  

The Analysis  of t h e  needs f o r  English i n  Puer to  

Rico sugges ts  t h e  fol lowing genera l i za t ions :  

. . . . . . . . . . . . . . . . . . . * * . * * * . .  
7. A l i m i t e d  number of persons i n  s p e c i a l i z e d  occupa- 

t i o n s ,  such as shop keepers ,  policemen, t a x i  d r i v e r s ,  

waiters, etc., working i n  San Juan o r  i n  o t h e r  large 

tuwns where they might come i n t o  c o n t a c t  wi th  American 

t o u r i s t s  would gain by a c q u i r i n g  t h e  a b i l i t y  t o  engage 

i n  t h e  simple type of s p e c i a l i z e d  conversat ion r e q u i r e d  

by t h e i r  occupations.  

There i s  an expec ta t ion  then  t h a t  b i l i n g u a l i s m  would be  

high i n  t h e  major occupat ional  groups o f  sales workers, 

t r a n s p o r t  ope ra t ives ,  and s e r v i c e  workers,  beyond what 

would be accounted f o r  by educat ion  o r  previous exposure 

t o  speakers  of English.  

Table 2 about h e r e  



Table 2 d i sp lays  t he  lambdas between Occupation and 

Bil ingual ism from model 2 ,  t h e  r e l a t i o n s h i p  between t h e  two 

wi th  t h e  background va r i ab l e s  con t ro l l ed  f o r .  The lambdas 

f o r  sales workers, t r an spo r t  opera t ives ,  and s e r v i c e  work- 

ers a r e  n o t  p a r t i c u l a r l y  l a rge .  I n  f a c t ,  t h e  lambdas f o r  

t h e  con t ro l l ed  r e l a t i onsh ip  between Occupation and Bi l in -  

gualism are co r r e l a t ed  .99 wi th  t h e  pe rcen t  b i l i n g u a l  by 

occupat ion,  t h e  uncontrol led r e l a t i o n s h i p ,  -89 with average 

weekly ea rn ings  i n  1969 , .79 wi th  t h e  NORC p r e s t i g e  scores ,  

and .89 wi th  t h e  Duncan SES s co re s ,  i n d i c a t i n g  t h a t  t h e  

c o n t r o l s  f o r  sex ,  age, educat ion,  and exposure t o  speakers  

of English have n o t  a l t e r e d  the s t rong  r e l a t i o n s h i p  between 

b i l ingua l i sm and occupat ional  earn ings  and p r e s t i g e  a t  a l l .  

Sa l e s  workers, t r an spo r t  opera t ives ,  and s e r v i c e  workers 

are spread o u t  over  t he  middle range of occupat ional  earn-  

i ngs  and p r e s t i ge .  Thus it appears t h a t  t he se  do n o t  have 

an e s p e c i a l l y  high concentrat ion of b i l i n g u a l s .  The only 

argument about  an i n t r i n s i c  r e l a t i o n s h i p  between occupation 

and b i l ingua l i sm t h a t  is  defens ib le  i n  t h e  l i g h t  of these 

f ind ings  i s  t h a t  t he r e  i s  a  f a c t o r  c o r r e l a t e d  wi th  p r e s t i g e  

which creates an i n t r i n s i c  need f o r  b i l ingual i sm.  

The t h i r d  explanat ion of a l abo r  market reward f o r  

b i l ingua l i sm i s  t h a t  t he  top  management makes its language 

the opera t ing  language of t he  f i rm and e i t h e r  s e l e c t i v e l y  

recruits b i l i n g u a l s  o r  encourages employees t o  become b i -  

l ingua l .  I n  Puer to  Rico s i n c e  t h e  beginning of Operation 

Bootstrap a f t e r  World War I1 t h e r e  has  been a  r ap id ly  



i n c r e a s i n g  number.of manufacturing p l a n t s  owned and managed 

a t  their t o p  l e v e l s  by mainland Americans. ( c f .  Puer to  R i a ,  

196 3; Hirsbrunner  , 19 71) I n  196 7 non-1ocal.ly owned manuf ac- 

t u r i n g  employed 70 - 4 %  of t h e  l a b o r  f o r c e  i n  manufacturing. 

(U.S. Bureau of t h e  Census , 1970b) V i r t u a l l y  a l l  t h e  di-  

rect investment i n  Puer to  Rico from non-local sources  i s  

from the U.S. mainland, (Hirsbrunner ,  1971: 39) The charac-  

ter ist ic  p a t t e r n  of d i r e c t  investment i s  t o  opera te  as i n  a 

fo re ign  country,  t h a t  i s ,  t o  s t a f f  t h e  company wi th  as many 

local people as p o s s i b l e  b u t  t o  r e t a i n  mainland Americans 

i n  a small number of key t o p  jobs, (Hirsbrunner ,  1971:30) 

There are n o t  many mainlanders, def ined  as t h e  U .S .  born of 

U.S. born p a r e n t s  who speak Engl ish ,  i n  t h e  l a b o r  f o r c e ,  a t  

least p r o p o r t i o n a t e l y r  a s  Table 3 shows: 

Table 3 about he re  

- 

The p e r  c e n t  of t h e  p r o f e s s i o n a l  and managerial  l a b o r  f o r c e  

who are mainlanders ranges from ze ro  i n  a g r i c u l t u r e  and 

mining where t h e r e  are few managers o r  p r o f e s s i o n a l s  of any 

k ind  t o  8% i n  enter ta inment  and r e c r e a t i o n ,  which inc ludes  

the h o t e l  i n d u s t r y  and o t h e r  t o u r i s t  o r i e n t e d  s e r v i c e s .  

There are two sources  of information on mainlander 

c o n t r o l  of sectors of manufacturing, an i n d u s t r y  group 

which employs 22.4% of t h e  t o t a l -  n a t i v e  born Puer to  Rican 

l a b o r  fo rce .  One is t h e  Direc tory  of  Manufacturing E s t a b -  

l ishments.  (Puer to  Rico, 1966)  It is  a census of  a l l  



manufacturing p l a n t s  wi th  2 o r  more s a l a r i e d  employees dur- 

i n g  t h e  week ending October 15, 1966.  The Directory pub- 

l i s h e s  t h e  name of t h e  company which owns t h e  p l a n t  and t h e  

name of t h e  d i r e c t o r  o r  manager of t h e  p l a n t .  These can be 

coded as t o  whether they are Spanish o r  English language 

names. Most names w e r e  c l e a r l y  one o r  t h e  o the r .  Mixed 

names w e r e  coded i n t o  a t h i r d  category.  Manufacturing 

p l a n t s  w e r e  i d e n t i f i e d  according t o  t h e i r  p r i n c i p a l  product  

by t h e  2 d i g i t  Standard I n d u s t r i a l  Code ( S I C )  which corre-  

sponds to t h e  census bureau ' s  2 d i g i t  code f o r  manufactur- 

i n g  i n d u s t r i e s .  A 10% sample of t h e  2,436 p l a n t s  wi th  2 o r  

more employees was taken and t h e  names coded. The r e s u l t s  

are given i n  Table 4. 

Table 4 about  he re  

The enormous over- representa t ion  of American managers i s  

q u i t e  ev ident .  Where mainlanders only make up 5.5% of t h e  

p r o f e s s i o n a l  and manager ia l ' l abor  fo rce  i n  manufacturing, 

they  are f u l l y  57% of t h e  p l a n t  managers. 

The o t h e r  source  of information on mainlander con- 

t r o l  of  s e c t o r s  of manufacturing i s  t h e  1967 Census of Man- 

u f a c t u r e s  i n . P u e r t o  Rico, which l i k e  t h e  Di rec to ry ,  is a 

census o f  manufacturing p l a n t s ,  n o t  f i rms .  To be counted 

i n  t h e  census a manufacturing p l a n t  must have 1 s a l a r i e d  

employee dur ing  census week. Information on t h e  ownership 

of each p l a n t  w a s  obtained. I f  51% of t h e  p l a n t  w a s  n o t  



owned by r e s i d e n t s  of Puer to  Rico, it w a s  c l a s s i f i e d  as non- 

l o c a l l y  owned. (U.S. Bureau of . the Census, 1970b: 120) The 

1967 Census* d e f i n i t i o n s  of s e c t o r s  of manufacturing are 

compatible w i t h  t h e  codes used i n  t h e  1970 census.  However, 

i n  order t o  p rese rve  c o n d i d e n t i a l i t y  i n  some sectors w i t h  

f e w  p l a n t s ,  complete statistics are n o t  a v a i l a b l e .  The cen- 

s u s  d a t a  on ownership by s e c t o r  a r e  given i n  Table 5 w i t h  

the d e l e t i o n s  noted.  

Table 5 about he re  
i 

The Di rec to ry  of Manufacturing Establ ishments  is an 

index t o  t h e  language group which manages t h e  p l a n t s  and 

which owns them; t h e  1967 Census of Manufacturing i s  an i n -  

.dex t o  t h e  language group which owns them. Morrison (1970: 

51) found i n  h i s  s tudy of 4 4  l a r g e  manufacturing corpora- 

t i o n s  i n  Eas te rn  Canada t h a t  t h e  language of ownership 

tended u s u a l l y ,  b u t  n o t  always, t o  be t h e  language of t o p  

management which w a s  u sua l ly  t h e  opera t ing  language of the 

company. 

There are some firms i n  t h e  sample where t h e  language 

of the ownership is Engl ish ,  b u t  t h e  f i r m  has  a French- 

language image owing t o  d e l i b e r a t e  p o l i c y  o r  h i s t o r i c a l  

development, such as t h e  purchase of t h e  f i r m  as a go- 

i n g  concern from French-speaking owners. I n  a few 

cases t h e  language of t h e  owners is  French, b u t  t h e  

f i rm o p e r a t e s  p r i n c i p a l l y  i n  Engl i sh  a t  the managerial  



l e v e l  owing aga in ,  t o  d e l i b e r a t e  p o l i c y  o r  h i s t o r i c a l  

development, such as t h e  promdtion of English-speaking 

employees o r i g i n a l l y  selected because they possessed 

t h e  r equ i red  s k i l l s  and educa t iona l  q u a l i f i c a t i o n s  . 
According to Morrison (19  70) , Engl ish  language management 

i s  a b e t t e r  index t o  t h e  l i k e l i h o o d  of Engl i sh  be ing  t h e  

opera t ing  language of the f i rm 'than i s  Engl ish  language 

ownership. However, i n  Puer to  Rico t h e  two measures a r e  

v i r t u a l l y  i d e n t i c a l .  P e r  c e n t  of p l a n t s  d i r e c t e d  by a per- 

son wi th  an Engl ish  language name is c o r r e l a t e d  .978 wi th  

non-local ownership. There i s  ethno-graphic evidence t h a t  

mainland managements i n  Puerto Rico opera te  i n  English.  

Hirsbrunner (1971: 85) n o t e s  t h a t  few American execut ives  i n  

Puer to  Rico speak Spanish and g e t  a long by having b i l i n g u a l  

subordinates .  

None of  t h e  measures of mainlander i n f l u e n c e  i n  

manufacturing are a s s o c i a t e d  wi th  t h e  p e r  c e n t  of the na- 

t i v e  born Puer to  Rican ' l abor  f o r c e  able t o  speak English.  

The p e r  c e n t  of f i rms  wi th  English names is c o r r e l a t e d  

9.137 .wi th  p e r  c e n t  a b l e  t o  speak ~ n g l i s h ,  and p e r  c e n t  of 

managers wi th  Engl ish  -names is c o r r e l a t e d  -.069, p e r  c e n t  

of p l a n t s  non-local ly  owned i s  - .114 ,  and p e r  c e n t  of the 

l a b o r  f o r c e  i n  non-local ly  owned p l a n t s  .011. 

These nega t ive  r e s u l t s  a r e  n o t  altered by attempt- 

ing  t o  remove t h e  e f f e c t s  of s e x ,  educat ion ,  and occupation 

from the d i s t r i b u t i o n  o f  b i l ingua l i sm over  s e c t o r s  of manu- 

f a c t u r i n g .  A comparison of models 3 and 4 shows t h a t  t h e r e  



is  a s i g n i f i c a n t  r e l a t i onsh ip  between manufacturing s e c t o r  

and bi l ingual ism. The term Manufacturing Sector-Bil ingual-  

i s m  has  a chi-square of 35 with 9 degrees of freedom, b u t  

the lambdas between Manufacturing Sector  and Bil ingual ism, 

con t ro l l i ng  on sex ,  educat ion,  and occupation, a r e  n o t  much 

more c lo se ly  co r r e l a t ed  with t h e  measures of mainland i n f  lu-  

ence than i s  t h e  uncontrol led r e l a t i onsh ip ,  with p e r  c e n t  

b i l i ngua l .  The 1ambdas.for t h e  Manufacturing Sector-  

Bil ingual ism term a r e  co r r e l a t ed  .121  with t h e  pe r  c en t  of 

p l a n t s  owned by companies with English names, .187 wi th  t h e  

p e r  c e n t  of managers with English names, -123 w i t h  the p e r  

c e n t  of p l a n t s  non-locally owned, and .199 with t he  per 

c e n t  of t he  l abo r  fo rce  employed i n  non-locally owned 

p l an t s .  While p o s i t i v e ,  these  c o r r e l a t i o n s  a r e  small ,  i n -  

d i c a t i n g  t h a t  although t h e r e  may indeed be a management 

power e f f e c t  on t he  b i l ingua l i sm of t he  labor  fo rce  i n  man- 

u fac tu r ing ,  t h a t  e f f e c t  i s  much t o o  small t o  account f o r  

t h e  r e l a t i o n s h i p  between b i l ingua l i sm and occupation. 

Models 3  and 4 about  he re  

Although on t h e  whole t h e  explanat ion of t h e  rela- . 

t i onsh ip  between occupation and bi l ingual ism by a  tendency 

f o r  companies with English language ownership o r  management 

t o  r e c r u i t  b i l i n g u a l s  o r  encourage b i l ingual ism is n o t  a t  

a l l  subs t an t i a t ed  by t h e  d a t a ,  t h e r e  i s  some evidence that 

mainland ownerships or managements a r e  w i l l i n g  t o  pay more 



f o r  b i l ingua ls .  A regression of the average weekly earnings 

of the native-born Puerto Rican labor  fo rce  i n  manufacturing 

who w e r e  employed i n  1969 on occupation, s e c t o r  of manufac- 

t u r ing ,  education,  age, exposure t o  speakers of English,  b i -  

l ingualism, t he  i n t e r ac t ion  between bi l ingual ism and occupa- 

t i on ,  and the  i n t e r ac t ion  between bi l ingual ism and s e c t o r  

of manufacturing w a s  run. See Table 8 i n  the  appendix. The 

regress ion coe f f i c i en t s  of weekly earnings on the  in te rac-  

t i o n  between bi l ingualism and s e c t o r s  of manufacturing ind i -  

c a t e  t h e  d i f fe rence  i n  earnings between b i l i ngua l s  and Span- 

i s h  monolinguals i n  the  various s e c t o r s  of manufacturing. 

.These regress ion coe f f i c i en t s  are co r r e l a t ed  .192 with per  

cen t  of p l a n t s  owned by English name companies, -104 with 

. per  cen t  of p l a n t s  with d i r e c t o r s  wi th  English names, .057 

with pe r  cen t  of p lan t s  non-locally owned, and .250 with 

per  cen t  of the  work force  i n  non-locally owned p lan t s .  

Apparently mainland firms pay a l i t t l e  more f o r  b i -  

l i ngua l s  on t h e  average bu t  t h i s  e x t r a  pay does no t  r e s u l t  

i n  a concentrat ion of b i l i ngua l s  i n  mainland owned o r  man- 

aged firms. There i s  however a concentrat ion of white col-  

l a r  b i l i n g u a l s  i n  s ec to r s  of manufacturing which pay more 

f o r  bi l ingualism. This f a c t  is evidence t h a t  t he re  is a 

market f o r  bi l ingualism and t h a t  a supply of b i l i ngua l s  i s  

responsilde t o  a higher p r i ce .  The s lopes  of the  b i l ingual-  

ism-sector of manufacturing i n t e r a c t i o n  term a r e  corre- 

l a t e d  .475 with per  cent  b i l i n g u a l  among white c o l l a r  work- 

ers, .551 with per  cen t  b i l i n g u a l  among profess ionals  and 



managers, -374 with per  cent  b i l i n g u a l  among c l e r i c a l s ,  bu t  

only -234 with per  cent  b i l i ngua l  among blue c o l l a r  workers. 

The four th  explanation of the  concentrat ion of b i -  

l ingua ls  i n  higher paying occupations is t h a t  c e r t a i n  occu- 

pat ions  only are sens i t i ve  t o  management's language. The 

Canadian l i t e r a t u r e  points  t o  the  white c o l l a r  occupations 

as being sens i t i ve .  W e  have j u s t  seen t h a t  b i l i n g u a l  white 

c o l l a r  workers i n  manufacturing tend t o  be concentrated i n  

s e c t o r s  of manufacturing which pay more f o r  b i l ingual ism,  , 

bu t  it has a l s o  been shown t h a t  t h e  co r r e l a t i on  between the' 

presence of mainland ownership o r  management and the  bonus 

f o r  b i l ingual ism i s  small. It remains t o  be seen whether 

b i l ingual ism i n  white c o l l a r  occupations, p a r t i c u l a r l y  pro- 

f e s s iona l s  and managers, i s  co r r e l a t ed  wi th  mainland owner- 

sh ip  o r  management. 

The p e r  cen t  b i l i ngua l  i n  the  white  collar occupa- 

t i o n s  over s e c t o r s  of manufacturing are s l i g h t l y  co r r e l a t ed  

with t h e  ind ices  of mainland, English-speaking influence.  

P e r  cen t  b i l i n g u a l  is  cor re la ted  -176 with t h e  language of 

the  name of t h e  company owning p l a n t s ,  .I36 with t he  lan- 

guage of the  name of the  managers of p l a n t s ,  -103 wi th  non- 

l o c a l  ownership of p l an t s ,  and ,029 with t h e  proport ion of 

the  labor  fo rce  i n  non-locally owned p lan t s .  P e r  c en t  b i -  

l i ngua l  among blue c o l l a r  workers i s  co r r e l a t ed  - .019, 

-052, -0007, and .085 with the  same var iab les  respect ively .  

It is s a f e  t o  conclude t h a t  b i l ingual ism among blue c o l l a r  

workers is completely unrela ted  t o  mainland influence i n  



the  various s ec to r s  of manufacturing. ~ o r ' w h i t e  c o l l a r  oc- 

cupations,  taken together ,  t he re  are some very small rela- 

t ionships .  

To explore the  p o s s i b i l i t y  of mainland influence on 

bi l ingual ism among white c o l l a r  workers fu r the r ,  white col -  

lar occupations were s p l i t  i n t o  two categor ies :  profession- 

als and managers, and s a l e s  and clerical workers (see Table 

6 ) .  The per  cen t  b i l i ngua l  among profess ionals  and mana- 

gers is cor re la ted  -.205 with t h e  language of firms owning 

p l an t s ,  -.320 w i t h  the  language of the  names of p l a n t  man- 

agers ,  -.365 with the  per  cen t  of non-locally owned p l an t s  

i n  a s e c t o r ,  and 9.384 with t he  per  cent  of a s e c t o r ' s  work 

force  employed i n  non-locally owned p l an t s .  These a r e  t h e  

l a r g e s t  cor re la t ion  coe f f i c i en t s  produced y e t  and they are 

completely counter- in tui t ive .  The pred ic t ion  was t h a t  t he  

higher white c o l l a r  workers would be more sub jec t  t o  manage- 

ment influence than the  lower white c o l l a r  workers, bu t  it 

is important t o  keep i n  mind t h a t  t he  u n i t  of ana lys i s  here  

is t h e  manufacturing s e c t o r  n o t  t he  firm. It  is  t r u e  t h a t  

the smaller companies i n  each s e c t o r  are the  l oca l ly  owned 

ones and it i s  poss ible  . t h a t  a majori ty of the  professionafs 

and managers a r e  employed i n  t h e  small ,  Spanish-language 

operations. 

Table 6 about here 

The re la t ionsh ip  between per  cen t  b i l i ngua l  and 
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mainland inf luence f o r  c l e r i c a l  workers is j u s t  the oppo- 

site of t h a t  f o r  profess ional  and managers. Sales workers 

are disregarded because they a r e  s o  few i n  number. The pe r  

cen t  b i l i ngua l  among clerical workers is co r r e l a t ed  .259 

with the  language of rims of firms owning p l a n t s ,  .354 

with the  language of t he  names of managers of p l an t s  i n  t h e  

s e c t o r s ,  -363 with t h e  per  cen t  of p l a n t s  non-locally owned, 

and -346 with t h e  per  cen t  of a s e c t o r ' s  labor  fo rce  em- 

ployed i n  non-locally owned p lan t s .  I t  seems t h a t  it is  

the  c l e r i c a l s  who are most s e n s i t i v e  t o  mainland inf luence 

i n  a sec to r  of manufacturing. 

There is d i f f i c u l t y  of course i n  attempting t o  infer  

t he  language p o l i c i e s  of individual  f i rms from eco log ica l  

data.  It is d i f f i c u l t  t o  bel ieve  t h a t  p rofess iona ls  and 

managers wi thin  mainland owned and managed f irms are less 

l i k e l y  t o  speak English than profess ionals  and managers i n  

firms owned and managed by na t ive  Puerto Ricans, par t i cu-  

l a r l y  when the re  i s  ethnographic evidence t o  the  contrary .  

The most l i k e l y  explanation is t h a t  i n  s ec to r s  of manufac- 

t u r ing  dominated by mainland companies the  Spanish monolin- 

gual  profess ionals  and managers are concentrated i n t o  

smaller Puerto Rican owned firms and use t h e i r  lower white 

c o l l a r  workers as t h e i r  l i n g u i s t i c  i n t e r f a c e  with t he  rest 

of t h e  indust ry .  It may be t h a t  the  Puer to  Rican executive 

l i k e  h i s  mainland counterpart  uses h i s  o rgan iza t iona l  power 

t o  avoid having t o  use a second language wherever poss ib le .  

This l a t t e r  po in t ,  however, is  speculat ion.  What has been 



shown is that what s o  much t heo r i z ing  on t h e  s u b j e c t  has 

argued is  t rue :  white  c o l l a r  occupations are more s e n s i t i v e  

to  t h e  language of management than  b lue  c o l l a r  occupations.  

The e f f e c t  however is  small, and d i sgu i ses  t he  f a c t  t h a t  it 

is the lower white  c o l l a r  occupations which a r e  most respon- 

s i v e  to  t h e  domination of a s e c t o r  of manufacturing by a 

minor i ty  language group. 

T h e  f i f t h  explanat ion  of the r e l a t i o n s h i p  between 

occupation and b i l ingua l i sm n o t  explained by s ex ,  age,  edu- 

c a t i on ,  and exposure t o  speakers  of English i s  t h a t  t h e r e  

i s  an unmeasured va r i ab l e  which a f f e c t s  both b i l ingua l i sm 

and occupat ional  placement. It is  now by process  of e l i m -  

i n a t i o n  t h e  only v i ab l e  explanat ion .  The most l i k e l y  can- 

didate f o r  t h e  c r u c i a l  unmeasured va r i ab l e  is p a r e n t s '  so- 

c i a l  class. Epste in  (1966:222) observed i n  a s tudy of 

school  c h i l d r e n ' s  a t t i t u d e s  toward l ea rn ing  English t h a t  

"one need merely speak English f l u e n t l y  t o  persuade people 

t h a t  he is educated and of more than average means." There 

are a number of mechanisms by which f ami l i e s  of h igher  so- 

c ia l  c l a s s  may t r ansmi t  both a knowledge of English and an 

advantaged pos i t i on  i n  t h e  l abo r  fo rce ,  which t h e  con t ro l s  

of sex ,  age ,  educat ion ,  and exposure t o  speakers  of English 

simply do n o t  'el iminate.  For example, t h e  v a r i a b l e  'educa- 

t i o n '  only measures the h ighes t  grade of enrol lment  n o t  how 

many years  of t h a t  educat ion w e r e  i n  p r i v a t e  o r  pa roch i a l  

schools ,  which do a much more e f f e c t i v e  job of teaching 

English than the pub l i c  schools ,  o r  i n  urban schools ,  which 
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do a more e f f e c t i v e  job of teaching English than do r u r a l  

schools. (cf . Epstein,  1966 : 58,63) S imi la r ly ,  t he  v a r i a b l e  

EXPO, exposure t o  speakers of English, does no t  con t ro l  f o r  

a l l  experience on the  mainland and does not  con t ro l  f o r  the 

character  of t h a t  experience. T ime  spent  studying a t  an 

American un ivers i ty  su re ly  has a g rea t e r  impact on language 

s k i l l s  than time spent  i n  migrant labor camps wi th  fellow 

Puerto Ricans . 
There is, of course, t h e  poss ib le  presence of b i l i n -  

.gual parents  i n  the  homelife of chi ldren of higher s o c i a l  

c lass .  There has been no con t ro l  f o r  pa ren t a l  a i d  i n  learn-  

i n g  a second language. A l l  t h e  explanations of b i l i ngua l -  -. 
i s m  t e s t e d  i n  t h i s  paper are single-generation explana- 

t i o n s ,  In a soc i e ty  such as Puerto Rico bi l ingual ism may 

be one of t h e  many cumulative advantages of higher s o c i a l  

class, Epstein (1966 :53) cites a study of achievement test 

scores  i n  Puerto Rico which shows t h a t  f a t h e r ' s  SES is cor- 

related more c lose ly  with English proficiency than wi th  

achievement i n  o t h e r  sub jec t s  . Certa inly ,  t h e  charge that 

bi l ingual ism i n  English may be becoming a class b a r r i e r  has  

been made. (Epstein,  1966:53) 

Conclusions 

This paper set ou t  four  p l aus ib l e  explanations and 

one specula t ive  explanation f o r  why bi l ingual ism i n  socie-  

t ies  such as Quebec province o r  Puerto Rico should be cor- 

related with occupational  earnings and p re s t i ge .  The f i r s t  



explanation is  t h a t  the  r e l a t i onsh ip  between bi l ingual ism 

. and occupational earnings and p re s t i ge  is due t o  four  fac- 

t o r s  which obviously a f f e c t  both var iables :  sex,  age, educa- 

t i o n ,  and exposure t o  speakers of English, and with which 

both var iab les  have s 'ubs tant ia l  pairwise associa t ions .  In  

f a c t ,  much of the  r e l a t i onsh ip  between bi l ingual ism and oc- 

cupational  earnings  i s  due t o  t he  four  background var iab les  

because the expected frequencies generated under the  log- 

l i n e a r  model which p o s i t s  n o  in t e r ac t ion  between occupation 

and bi l ingual ism (model 1) f i t  t h e  da t a  f a i r l y  w e l l .  Never- 

t h e l e s s ,  t he re  is st i l l  a r e l a t i onsh ip  between occupation 

and bi l ingual ism which i s  no t  explained away by the  four 

background var iab les .  

Some o the r  explanations a r e  brought forward then. 

The second explanation is t h a t  some occupations have an in -  

t r i n s i c  need f o r  bilingualism. Occupations which involve 

contact  with a l i n g u i s t i c a l l y  heterogeneous population have 

been suggested i n  the  l i t e r a t u r e  a s  poss ib ly  having a high- 

er than would otherwise be expected proport ion of b i l i n -  

guals because of t h i s  poss ib le  i n t r i n s i c  need. I t  tu rns  

out  though t h a t  the  r e l a t i onsh ip  between occupation and b i -  

lingualism, n e t  of t he  e f f e c t s  of sex ,  age, education,  and 

exposure t o  speakers of English, (expressed a s  t h e  Occupa- 

t ion-Bilingualism lambdas of model 2 )  , is as highly corre-  

l a t e d  w i t h  occupational earnings and p r e s t i g e  as per  cen t  

b i l i ngua l  i n  an occupation , t he  uncontrol led re la t ionsh ip .  

Since the  occupations which have been suggested a s  being 



p a r t i c u l a r l y  s e n s i t i v e  t o  a  need f o r  b i l ingual ism are n o t  

highly paid  o r  p re s t i g ious ,  the  argument t h a t  i n t r i n s i c  oc- 

cupat ional  need expla ins  some of t he  r e l a t i onsh ip  between 

occupation and bi l ingual ism has t o  be dismissed, unless  it 

is  maintained t h a t  occupational p re s t i ge  and i n t r i n s i c  need 

f o r  b i l ingual ism are the  same dimension. 

The t h i r d  explanation,  a l s o  based on suggest ions 

from the Canadian l i t e r a t u r e ,  suggests  t h a t  t he  managements 

of firms may use t h e i r  p r i v a t e  power t o  s e l e c t  b i l i n g u a l s  

o r  encourage bi l ingual ism among t h e i r  employees. No such 

effect w a s  found i n  manufacturing i n  Puerto Rico, one of 

t h e  indus t ry  groups where it would have most l i k e l y  oc- 

curred. A s l i g h t  tendency f o r  mainland ownerships and man- 

agements t o  pay more f o r  b i l i ngua l s  w a s  found. 

The four th  explanation is a modification of t h e  sec- 

ond and t h i r d  explanations.  The Canadian l i t e r a t u r e  sug- 

g e s t s  s t rongly  t h a t  white c o l l a r  workers are sub jec t  t o  a 

need t o  speak the  language of t h e  top  executives of t h e i r  

organizat ion.  A s t rong  tendency f o r  b i l i n g u a l  white c o l l a r  

workers t o  be concentrated i n  s e c t o r s  which paid  more f o r  

b i l ingual ism w a s  found. However, only a s l i g h t  tendency 

f o r  b i l i n g u a l  white c o l l a r  workers t o  be concentrated i n  

mainland owned and managed s e c t o r s  of manufacturing w a s  

found, It  is  the  clericals n o t  t h e  managers and profession- 

a l s  who appear most s e n s i t i v e  t o  management's language. 

This  f inding is s o  counte r - in tu i t ive  t h a t  it raises yues- 

t i o n s  about at tempting t o  i n f e r  t he  language p rac t i ce s  of 



firms -from aggregated da t a  on s e c t o r s  of manufacturing. In  

any event ,  i f  the  white c o l l a r  e f f e c t  on bi l ingual ism i s  as 

sinall i n  the labor  force a s  a whole a s  it is  i n  manufactur- 

ing,  then it could not  possibly expla in  the'  r e la t ionsh ip  be- 

tween bi l ingual ism and occupation. 

F ina l ly ,  with many persuasive t h e o r i e s  inva l ida ted ,  

it is suggested t h a t  b i l ingual ism may be an advantage of 

upper. class Puer to  Rican fami l ies  o r  simply cor re la ted  with 

'the advantages of upper c l a s s  Puer to  Rican fami l ies  that a r e  

. passed on in ter-generat ional ly  . 
Appendix, 

The quest ion of, what t h e  average earnings i n  an oc- 

cupat ional  category i s  is complicated by d i f f e r e n t  amounts 

of unemployment over occupations. To con t ro l  f o r  t h i s  

earnings  i n  1969 are divided by the  number of weeks worked 

i n  1969 t o  y i e l d  average weekly earnings.  Earnings a r e  de- 

f ined as t h e .  sum of wages, s a l a r y ,  commissions, bonuses, 

t i p s ,  and p r o f i t s  from business o r  farm. Unearned income 

is  excluded. Only people who w0rke.d i n  1969 are included 

i n  t he  regression.  There w e r e  6,090 such people, o r  81% of 

the 7,515 people i n  the  native-born Puer to  Rican labor 

force  (i.e., born i n  Puerto Rico with a t  least one Puerto 

Rican born pparent, i n  the  l abor  force ,  no missing da t a  on 

occupation, indus t ry ,  o r  education, and a r e  20 years o r  

o lder )  . Only ha l f  t he  ava i l ab l e  cases are used i n  the re- 

gression.  These are randomly se l ec t ed .  



The quest ion of whether. d i f f e r e n t  s ec to r s  of manu- 

f ac tu r ing  vary i n  how much they pay b i l i n g u a l s  i n  t he  nat ive-  

born Puer.to Rican labor force can be answered by regress ing 

average weekly earnings i n  1969 on a v a r i e t y  of f ac to r s  a p t  

t o  a f f e c t  both earnings and bi l ingual ism and then on t h e  in-  

. t e rac t ion  between sec to r  of manufacturing and bi l ingualism. 

Earnings are defined as wages, s a l a r y ,  commissions, bonuses, 

and t i p s .  A l l  o ther  income is excluded. These earnings  i n  

1969 are divided by the  number of weeks worked i n  1969. 

Those no t  working i n  1969 a r e  excluded. 3,806 o r  79% of 

t h e  4,783 people i n  the  native-born Puer to  Rican labor  force  

i n  manufacturing worked i n  1969. 

The method by which the  s t a t i s t i c a l  s ign i f icance  of 

the  i n t e r a c t i o n  between bi l ingual ism and s e c t o r  of manufac- 

t u r i n g  on weekly earnings is determined is  the  F - t e s t  f o r  

t h e  s ign i f i cance  of add i t iona l  var iables ,  (cf  . Kmenta, 1971: 

where K = the o r i g i n a l  set of var iab les  

Q = the  number of va r i ab l e s  a f t e r  a new 

set  has been added t o  t he  o r i g i n a l  

n = the  nuxhber of cases: 

The i n t e r a c t i o n  of b i l ingual ism and s e c t o r  of manufacturing 

is  j u s t  s i g n i f i c a n t  a t  t h e  - 0 1  l eve l .  I t  has an F of 2 - 4 1  

wi th  9 and 3767 degrees of freedom. 



T a b l e  8 about here 
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TABLE 1 

MARGINALS AND PROPORTION ABLE TO SPEAK ENGLISH 
( i n  percentkges) 

.. . :. 

% Able t o  % Able t o  
Speak Eng- Manu- Speak Eng- 

Total l i s h  i n  To- fac- l i s h  i n  
Labor t a l  Labor t u r -  Manuf ac- 
.Force Force i n g  t u r i n g  

Ab i l i t y  t o  Speak 
~ n ~ l i s h  

Sex - 
m a l e  
female 

E osure t o  Speakers 
*1ish - (EXPO) - 

Education 

never a t tended 
through grade 3 

grade 4 through 
grade 7 

grade 8 through 
grade 11 

12th grade 

a t  least some 
co l l ege  



TABLE 1--Continued 

% Able t o  % Able t o  
Speak Eng- Manu- Speak Eng- 

To t a l  l i s h  i n  To- fac-  l i s h  i n  
Labor t a l  Labor t u r -  Manufac- 
Force Force i n g  t u r i n g  

Major Occupational Groups 

Profess iona l ,  
t e chn i ca l .  and 
kindred 9.6 

Managers 5.6 
S a l e s  workers 6.4 
Clericals 11.1 
Craftsmen, fore-  

men, and kindred 14.8 
Operat ives 17.5 
Transport  

opera t ives  4.8 
Laborers 7 .5 
Farmers .1.7 
Farm labore r s  7.5 
Serv ice  workers '  11.6 
P r i v a t e  household 

workers 

Major I n d u s t r i a l  Groups 

Agr icul ture  9.8 
Mining 0.3 
Construct ion 11.9 
Manufacturing 22.4 
Transpor ta t ion ,  com- 

munications, and 
o t h e r  pub l i c  
u t i l i t i e s  

Wholesale and re- 
t a i l  t r a d e  15.5 

Finance, insurance 
and real estate 1.9 

Business and r e p a i r  
s e r v i c e s  2.4 

Personal  services 5.7 
Entertainment and 

r ec r ea t i on  0.8 
P rofess iona l  and 

r e l a t e d  13.7 
Pub l i c  administra- 

t i o n  7.5 
100 .o 



TABLE 1--Continued 

% ~ b l d  t o  
Speak Eng- 

Manuf ac- l i s h  i n  
turing Manuf ac- 

turing 

Sectors - of  Manufacturing 

Lumber, wood products, 
and paper 

Stone, c lay ,  and g la s s  
products 

Metal industries  
Machinery, equipment, 

instruments 
Miscellaneous 
Food and tobacco 
Tex t i l e s  and apparel 
Printing 
Chemicals, petroleum, 

rubber, and coal  
Leather 



TABLE 2 

THE RELATIONSHIP BETWEEN OCCUPATION AND BILINGUALISM: 
UNCONTROLLED WITH % ABLE TO .SPEAK ENGLISH BY OCCU- 

PATION, AND CONTROLLING FOR SEX, AGE, EDUCATION , 
AND EXPOSURE TO SPEAKERS OF ENGLISH, THE LAMBDAS 

FOR THE OCCUPATION-BILINGUALISM TERM FROM 
MODEL 2 

P e r  C e n t  Able O c c u p a t i o n -  
t o  B i l i n g u a l i s m  

Speak ~ n g l i s h  L a m b d a s  
- -- 

O c c u p a t i o n  

Professional, tech- 
n i c a l  and kindred 

M a n a g e r s  

Sales w o r k e r s  

C l e r i c a l s  

C r a f t s m e n ,  foremen, 
and kindred 

O p e r a t i v e s  

T r a n s p o r t  
operatives 

L a b o r e r s  

Farmers 

Farm laborers 
Service w o r k e r s  

Private household 
workers 



TABLE 3 

PER CENT OF PROFESSIONAL AND MANAGERIAL LABOR FORCE WHO ARE 
MAINLANDERS (U.S. BORN OF U.S. BORN PARENTS WHO SPEAK 

ENGLISH) TOTAL NUMBER OF PROFESSIONALS AND MANAGERS 
I N  EACH INDUSTRY GROUP I S  I N  PARENTHESES 

Indus t ry  

Agr icu l tu re  
Mining 
cons t ruc t ion  
~ a n u f a c t u r i n g  
  ran sport at ion, 

communications, 
and o t h e r  pub- 
l i c  u t i l i t i e s  

Wholesale and 
re ta i l  t r a d e  

Finance, insurance  
and real estate 

Business and r e p a i r  
services 

Personal  services 
Enter tainment  and 

recreation 
P r o f e s s i o n a l  and 

r e l a t e d  
Pub l i c  admin i s t r a t ion  



TABLE 4 

PER CENT OF MANUFACTURING ESTABLISHMENTS WITH 2 OR MORE 
SALARIED EMPLOYEES I N  THE WEEK OF OCTOBER 15 , 1966 I N  

PUERTO RICO WITH A DIRECTOR WITH AN ENGLISH LANGUAGE 
NAME OR OWNED BY A COMPANY WITH AN ENGLISH 

LANGUAGE NAME 
(Source: Puer to  R i c o ,  Department of Labor, 1966) 

% of P l a n t s  % of P l a n t s  
wi th  a D i -  Owned by a 

D i s t r i -  r e c t o r  wi th  Company wi th  
but ion  an English an Engl ish  

of Language Language 
P l a n t s  Name N a m e  

Sec to r s  of 
~ a n u  f a x u r i n q  

Lumber, wood prod- 
u c t s ,  and paper  14 .O 11.8 32.4 

Stone, c l a y ,  and 
g l a s s  products  8.6 4.8 28 .6 

Metal i n d u s t r i e s  9 -9 16 -7 58.3 

Machinery, equipment , 
ins t ruments  6.2 53.3 100 .O 

Miscellaneous 4.5 45.5 100 -0 

Food and tobacco 21.4 5.8 28.8 

T e x t i l e s  and appare 1 19 .3 44.7 83 .O 

P r i n t i n g  4 -9 8.3 16.7 

Chemicals, petroleum, 
rubber ,  and c o a l  7 .O 35 .3 88.2 

Leather  - 4.1 50 .O 100.0 - 

99.9 (243, 10% sample of 
2,436 p l a n t s  l i s t e d )  



TABLE 5 

PER CENT OF MANUFACTURING ESTABLISHMENTS WITH 1 OR MORE 
SALARIED EMPLOYEES I N .  MARCH 19 6 7 NON-LOCALLY OWNED, 

AND PER CENT OF EMPLOYEES I N  NON-LOCALLY OWNED 
MANUFACTURING ESTABLISHMENTS 

(S.ource: U.S. Bureau of the Census, 1970b: 100,101) 

% of Em- 
% of ployees 

D i s t r i -  P l a n t s  D i s t r i -  i n  Non- 
bu t ion  Non- but ion  l o c a l l y  

of  l o c a l l y  of Em- Owned 
P l a n t s  Owned ployees p l a n t s  

S e c t o r s  of - 
Manufacturing 

Lumber, wood products ,  
and paper1  10 .6 17 -9 4 . 1  40 . 3  

Stone, c l ay ,  and g l a s s  
products  10 .6 13.6 :' .5.4 20 -9 

Metal i n d u s t r i e s  9.8 21.6 3.8 45 .9 

Machinery, equipment, 
and instruments2 6 -0 67.7 8 .5 87.6 

Miscellaneous 3 4 .7 59 .O 3 .O 80 .9 

Food and tobacco 2 1 9 19 .9 24 .5 58.4 
T e x t i l e s  and a p p a r e l  21.2 63.1 35.1 83.4 
P r i n t i n g  5.8 18  -6 2 .2 54.7 
Chemicals, petroleum, 

rubber ,  and c o a l 4  6 .1  53.3 4.5 72.1 

Leather  - 3.5 79 .5 9 -0 87.3 
100.2 (2,226) 100.1(114,716) 

Note: To p r o t e c t  c o n f i d e n t i a l i t y ,  t h e  census does n o t  d i s -  
c l o s e  f i g u r e s  f o r  sectors of manufacturing wi th  only 
a few manufacturing es tabl i shments .  The fol lowing 
s e c t o r s  are missing da ta :  

%umber, wood products ,  and paper'is missing d a t a  
on lumber and wood products  o t h e r  than  f u r n i t u r e .  

%chinery,  equipment, and instrumentse is missing 
d a t a  on t r a n s p o r t a t i o n  equipment and instruments .  

%scel laneou& i n c l u d e s  one ordnance p l a n t .  

&chemicals, petroleum, rubber ,  and c o a l  is missing 
petroleum and coal products .  



TABLE 6 

PER CENT ABLE TO SPEAK ENGLISH OF VARIOUS OCCUPATIONAL 
GROUPS BY SECTORS OF MANUFACTURING (TOTAL NUMBER 

OF PEOPLE I N  EACH OCCUPATIONAL GROUPING 
I S  I N  PARENTHESES) 

S e c t o r s  
Manufactur ing P e r  Cent  Able t o  Speak E n g l i s h  

s ional  
White B lue  Mana- 
Collar C o l l a r  g e r i a l  C l e r i c a l  
C o l l a r s  Workers Workers Workers 

Lumber, wood prod- 
u c t s ,  and p a p e r  70.8( 24) 54.8(199) 71.4( 14)  66.7( 6 )  

S tone ,  c l a y ,  and 
g l a s s  p r o d u c t s  86.9'( 23) 40.0(145) 100.0( 8) 80.0( 15.) 

Metal 
i n d u s t r i e s  87.5( 16)  57*9(152)  100.0( 7) 75 ,0 (  8) 

Machinery, equ ip-  
ment, i n s t r u -  
ments 88.7( 71) 64.2(433) 86.9( 23) 87,2(  39) 

Miscellaneous 80.0( 15)  38.7(163) 85.7( , 7) 80.0( 5 )  

Food and 
t obacco  74.8(155) 37.2(803) 85.1( 47) 67.9( 78) 

T e x t i l e s  and 
a p p a r e l  78.7( 80) 47.4(1725) 84.2( 19) 78.2( 55) 

P r i n t i n g  88.2( 51) 69.6( 46) 93.3( 15) 93.5( 31) 

Chemicals ,  pe- 
troleum, rub- 
b e r ,  and coal 88.4( 86) 62.5(251) 95.0( 40) 83.3( 30) 

L e a t h e r  81.3( 16)  46.8(329) 75.0( 4) 83.3( 12)  



TABLE 7 

REGRESSION COEFFICIENTS FROM A REGRESSION OF WEEKLY EARN- 
INGS I N  1 9 6 9  ON 11 DUMMY VARIABLES REPRESENTING THE 12 

CATEGORY MAJOR OCCUPATION GROUPS --TOTAL NATIVE-BORN 
PUERTO RICAN LABOR FORCE (COEFFICIENTS ARE EXPRESSED 

AS DEVIATIONS FROM OMITTED CATEGORY: 
FARM LABORERS] 

D o l l a r  
M a j o r  O c c u p a t i o n a l  Regression E q u i v -  

G r o u p s  C o e f f i c i e n t  a l e n t  F - r a t i o  

P r o f e s s i o n a l ,  t echn ica l ,  
and kindred - 8 3 9 5  $ 8 3 . 9 5  1 4 8 . 4 8  

M a n a g e r s  - 8 1 7 2  $81 .72  115 -27 

Sales w o r k e r s  

C l e r i c a l s  

C r a f t s m e n  , foremen, 
and kindred  

O p e r a t i v e s  

T r a n s p o r t  operatives 

L a b o r e r s  

Fanners 

F a r m  laborers 

Service w o r k e r s  

P r i v a t e  household 
w o r k e r s  

R~ = - 0 7 9  



TABLE 8 

REGRESSION COEFFICIENTS OF WEEKLY EARNINGS I N  1969 ON THE 
INTERACTION BETWEEN BILINGUALISM AND SECTOR OF 
MANUFACTURING--NATIVE BORN PUERTO RICAN LABOR 

FORCE I N  MANUFACTURING 

(Coef f ic ien t s  are expressed as devia t ions  
from omitted category: food and tobacco) 

Already i n  equat ion:  occupation, sector of 
manufacturing, educat ion ,  sex ,  age, exposure 
t o  speakers  of English,  bi l ingual ism, and t h e  

i n t e r a c t i o n  between b i l ingua l i sm and occupations. 

Dollar 
Sec to r  of Regression Equiv- 

Manufacturing Coe f f i c i en t  a l e n t  F - ra t io  

Lumber, wood products ,  
and paper 

Stone, c lay ,  and 
g l a s s  products  

Metal i n d u s t r i e s  

Machinery, equipment, 
instruments  

Miscellaneous 

Food and tobacco 

T e x t i l e s  and tobacco 

P r i n t i n g  

Chemicals, petroleum, 
rubber,  and coal 

Leather 



MODEL 1 

Table 1: Bil ingual ism by Occupation by Sex by Age by 

Education by Expo (exposure t o  speakers  of English) 

F i t t e d  Marginals:. Sex-Age-Education-Expo Sex-Occupation 

Age-Occupation Education-Occupation 

Expo-Occupation Sex-Bilingualism 

Age-Bilingualism  ducati ion-~ilinqialism 

Expo-Bilingualism 

Dependent Variables:  Bilingualism, Occupation 

Chi-square ( l ike l ihood  ' r a t i o )  of t h e  f i t :  1756 

Degrees of Freedom: 1720 

S ign i f i cance  l e v e l  a t  which n u l l  hypothesis  t h a t  expected 

f requencies  under t h e  model and a c t u a l  frequencies  d i f f e r  

only by chance can be rejected: g r e a t e r  than 0.50 ( ind ica t -  

i ng  t h a t  n u l l  hypothesis  cannot be r e j e c t e d )  

a Sex age & Occupation 



MODEL 2 

Table 1: Bilingualism by Occupation by Sex by Age by 

Education by Expo (exposure t o  speakers of English) 

F i t t e d  Marginals: Sex-Age-Education-Expo Sex-Occupation 

Age-Occupation Education-Occupation 

Expo-Occupation Sex-Bilingualism 

Age-Bilingualism Education-Bilingualism 

Expo-Bilingualism Bilingualism-Occupation 

Dependent Variables: Bilingualism, Occupation, Bilingualism- 

Occupation 

Chi-square ( l ike l ihood  ratio) of the  fit: 1510 

Degrees of Freedom: 1709 

Signif icance l e v e l  a t  which n u l l  hypothesis t h a t  expected 

frequencies under the  model and a c t u a l  frequencies d i f f e r  

only by chance can be re jec ted:  g r e a t e r  than 0.50 ( ind ica t -  

ing '  that n u l l  hypothesis cannot be re jec ted)  

@ c a t ~ o c c u ~ O n  

Expo - Bilingualism 



MODEL 3 

Table 2: Bil ingual ism by Occupation by Sec to r  of Manufactur- 

i ng  by Sex by  ducati ion 

F i t t e d  Marginals: Sex-Sector of Manufacturing Sex-Occupa- 

t i o n  

Sex-Bilingualism Education-Sector of 

Manufacturing 

Education-Occupation Education- 

Bil ingual ism 

Sector  of Manufacturing-Occupation 

Occupation-Bilingualism 

Dependent Variables:  Bil ingual ism, Occupation, Sec to r  of 

Manufacturing, Occupation-Bilingualism, 

Sector  of Manufacturing-Occupation 

Chi-square ( l ike l ihood  r a t i o )  of the fit: 1046 

Degrees of Freedom: 1602 

S ign i f i cance  l e v e l  a t  which n u l l  hypothesis  t h a t  expected 

f requencies  under the .model and a c t u a l  frequencies  d i f f e r  

only by chance can be re jec ted :  greater than 0.50 ( i nd i ca t -  

i n g  that t h e  n u l l  hypothesis cannot be r e j ec t ed )  

Sex 

Education 

Sec to r  of Manufacturing 

Occupation 

* 
Bil ingual ism 



MODEL 4 

Table 2: Bilingualism by Occupation by Sector of Manufactur- 

ing by Sex by Education 

Fitted Marginals: Sex-Sector of Manufacturing Sex-Occupa- 

tion 

Sex-Bilingualism Education-Sector of 

Manufacturing 

Education-Occupation ~ducatlon-~ilin~ual- 

ism 

Sector of Manufacturing-Occupation 

Occupation-Bilingualism 

Sector of Manufacturing-Bilingualism 

Dependent Variables : Bilingualism, Occupation, Sector of 

Manufacturing, Occupation-Bilingualism, 

Sector of Manufacturing-Occupation 

Sector of Manufacturing-Bilingualism 

Chi-square (likelihood ratio) of the fit: 1011 

Degrees of Freedom: 1593 

Significance level at which -null hypothesis that expected 

frequencies under the mode 1 and actual frequencies differ 

only by chance can be rejected: greater than 0.50 (indicat- 

ing that the null hypothesis cannot be rejected) 

Sector of Manufacturing 

T 

Bilingualism 




