
C o n d u ct, A d v an tag es , an d  D isa d v an tag es  o f Q u an titativ e A n aly sis

In  o rde r to  un de r s tand  the  advan tages  o f  quan tita tive  ana lys is , s eve ra l

co n ce p ts n ee d  to  b e in tro d u ce d .  A fte r th es e c o n ce p ts a re  in tro d u ce d , I w ill

p rov ide  exam ples  o f s ta tis tica l ana lyses  one  m igh t  cond uc t , to  i llu s t ra te  how

to  u se  th e  in fo rm atio n  o n e  m ig h t o b ta in  fro m  a  sta tis tica l an a ly si s.  T w o

p o in ts n ee d  b e m ad e a t th e o u tse t.  F irs t, th e e m p h as is h er e is  o n  re ad in g  th e

re su lts o f a  sta tistic al a n aly sis .  A t th e e n d  o f th is s ec tio n  y o u  sh o u ld  b e a b le

to  r ead  a t lea s t som e  o f  the  pu b l ica tions  y ou  f ind  tha t  u se  som e  s ta tis tica l

techn iqu es .  Seco nd , th i s  does  n o t  beg in  to  cov er  the  v a r ie ty  o f  th ings  o ne

can  do  w ith  s t a tis tica l ana lyses .  B u t  the  bas i c  p rinc ip le s  a re  a ll in  ev idence

in  the  exam ples  I p rov ide  and ,  fu r the r , the  exam ple  I p rov ide  is  the  m oda l

sta tistic al te ch n iq u e u se d  in  so cio lo g y .

P o p u lation s a n d  P ara m eters

T h e  a im  o f q u an tita tiv e  an a ly si s i s to  e st im a te  p o p u la tio n  p a ra m ete rs . 

A  population parameter is  a  cha racte r is tic  o f  a  popu la tion .   A  f ew ex am ples

w ill se rv e to  m ak e th e p o in t.  T h in k  o f a ll th e p eo p le w h o  w o rk ed  fo r p ay

ou t s ide  the  hom e  in  the  U n i ted  S ta te s  in  20 06 .   W ha t  is  the  ave rage  pay

rec eiv ed  fo r all  of th es e w o rk ers ?  T h at v alu e is  a  p o p u lation  p ara m eter.

B u t p o p u la tio n  p a ra m e te rs  ca n  b e m o re  co m p le x  th a n  th e  ab o v e

exam ple  sugges ts .  T h ink  o f  a ll the  b l ack  and  w h i te  adu l ts  in  the  U n i ted

S ta te s  w ho  w ere  pa id  to  w ork  ou ts ide  o f  the i r hom e  in  20 06 .   Th e  d i ff e rence

be tw een  the  m ean  incom e fo r  b lacks  an d  the  m ean  incom e fo r  w hi tes  is  a
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p o p u lation  p ara m eter--i t  tel ls  us  h o w  m u ch  less  (o r m o re) b lack s e arn

com pared  to  w hi tes .

B u t p o p u la tio n  p a ra m e te rs  ca n  b e m o re  co m p le x  th a n  th e  ab o v e

ex am p le s u g g es ts.  T h in k  ag ain  o f a ll th e b lac k  an d  w h ite a d u lts in  th e

U n ite d  S ta te s w h o  w e re  p aid  to  w o rk  o u ts id e  o f th e ir h o m e  in  2 0 0 6 .  N o w

th ink  o f  how  m uch  each  o f  these  peop le  ea rns  in  w ork  ou ts ide  o f  the  ho m e ,

as w e ll a s h o w  m an y  y ears  each  o f th ese  p e rs o n s s p en t in  sc h o o l.  T h e

re la tion  b e tw een  yea r s  o f  s choo ling  an d  ea rn ings  i s  pos itive  fo r  bo th  b lacks

and  w hi te s  (tha t  m eans  the  m ore  yea r s o f  s choo l , the  m ore  m oney  you

m ake) .  I t is  a lso  t rue  tha t w h i te s  spend  s l igh t ly  m ore  yea r s in  scho o l  than

b lacks .  So , the  w h i te  ea rn ings  advan tage  m ay  be  b ecause  w h i te s  spend

m o re  tim e in  sc h o o l.  W e c an  u se  sta tistic al p ro ce d u re s to  co m p ar e th e

av er ag e a m o u n t o f e ar n in g s fo r a  b lac k  w ith  th e a v er ag e a m o u n t o f e ar n in g s

fo r a  w h ite, w h en  b o th  h av e s p en t th e s am e n u m b er  o f y ea rs  in  sc h o o l.  T h is

v alu e is  a  p o p u lation  p ara m eter.

A  parameter estimate is  w h at w e ty p ically  d iscu ss  b ec au se  i t  is  v ery

d iffic u lt to  fin d  o u t th e v alu e o f th e tr u e p o p u latio n  p ar am ete r.  W e o b tain

an  es tim ate  o f a  p o p u latio n  p ar am ete r.  O n e c an  u se  an y  p ro ce d u re  th at o n e

w an ts  to  u se  in  o rd e r to  e st im a te  a  p o p u la tio n  p a ra m ete r.  F o r e x am p le , I

d ec ide  to u se  the  fo llow ing  p ro ce d u re to  es tim ate th e p o p u lation  p ara m eter,

m ean  ea rn ings  fo r  20 06  w orkers  in  the  U ni ted  S ta tes :

O b ta in  a  s ix -s ided  d ie  and  a  t en - sided  d ie .
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R o ll th e s ix -s id ed  d ie.  W h ate v er  n u m b er  co m es  u p , ro ll th e te n -s id ed  d ie

tha t  m any  tim es .

E ach  t im e  the  t en-s ided  d ie  is  ro lled ,  record  the  nu m ber  tha t  com es  up ,

m o v in g  fro m  lef t to  rig h t.

W hen  the  ten - s ided  d ie  has  been  ro l led  a s  m any  t im es  a s  requ i red ,  one  has

the  "D ice  Es t im a to r  Es t im a te"  fo r  m ean  ea rn ings  in  the  U n i ted  S ta te s

in  2 0 0 6 .

I ju st p ro v id ed  a p ro ce d u re  to  o b tain  a p ar am ete r e stim ate , w h at I  ca ll

the  D ice E stim ato r.   Pro ce d u res  fo r o b tainin g  a p ara m eter e stim ate a re

ca lled  es tim ato rs .  T h e b u rd en  o f p ro o f is  u p o n  m e to  arg u e th at m y

p ro ce d u re  (m y  es tim ato r) m ak es  se n se .  I d o u b t it d o es .  T h e p o in t o f th is

exam ple  is  tha t  an  e s tim a to r  is  ju s t  a  p rocedu re , and  y ou  sh ou ld  kn ow  tha t

the re  a re  goo d  p rocedu res  and  b ad  p rocedu res .

S o cia l re se ar ch er s, s tatis ticia n s, a n d  m o re  h av e w o rk ed  h ar d  to

fo rm a lly  e s t ab l ish  the  bas is  fo r  u s ing  p a r ticu la r p rocedures  ( such  a s

p ro b ab ility  sa m p lin g ) to  o b tain  p ar am ete r e stim ate s. S o  d istin g u ish  th e

fo llo w in g :

population parameter - - a  characteristic o f a  p o p u la tio n

estimator - - a  procedure f o r ob ta in ing  an  e s t im a te  o f  a  popu la tion  p a ram e te r

parameter estimate --  a n  estimate o f  a  po pu la tion  param ete r  de r ived  f rom  som e

e stim a to r

R eg re ss io n  A n aly sis
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F o r n o w , let's a ss u m e th at w e d o  h av e in fo rm atio n  ab o u t th e e ar n in g s

o f a ll th o se  w h o  w o rk ed  o u tsid e th e h o m e f o r p ay  in  th e U n ited  S tate s in

20 06 , a s  w e ll a s  o the r  in fo rm ation , such  as  the i r r ace /e thn ic ity ,  yea rs  o f

schoo ling ,  and  m ore .  I f so ,  we  co u ld  use  Ordinary Least Squares Regression

(OLS regression) to  f igu re  ou t  how  m uch  b lacks  ea rned  co m pared  to  w hi tes ,

on ce  w e  accou nt  fo r  the  ro le  o f  educa t ion  in  ea rn ings .   O L S regress ion ,  a lso

kno w n s im ply  a s  reg res s ion ,  is  the  m os t  com m only  used  s t a tis tica l

te ch n iq u e  in  s o cio lo g y .

T h er e a re  m an y  re q u ire m en ts fo r th e in tellig en t u se  o f re g re ss io n

ana lys is .  T o  l ea rn  those  r equ ir em en t s  you  sho u ld  take  an  A pp l ied

R eg re ss io n  co u rse.  H er e, w e o n ly  ca re  th at r eg re ss io n  re q u ire s th at th e

d ep en d en t v a ria b le  is  in te rv a l-le v e l.  E arn in g s a re  an  in te rv a l v a ria b le . 

R egres s ion  co e f fic ien t s  (a lso  ca lled  s lope  coe f fic ien t s ) a r e  p rodu ced  w hen

o n e e stim ate s, o r " ru n s"  a r eg re ss io n  an aly sis .  T h e r eg re ss io n  co ef fic ien ts

ar e e stim ate s o f th e a ss o cia tio n  b etw ee n  th e in d ep en d en t v ar iab le a n d  th e

d ep en d en t v a ria b le , w h en  a ll o th e r in d ep en d en t v a ria b les a re  h e ld  co n stan t. 

I f I  " ran"  a  s im ple  reg res s ion  m ode l , I  m igh t  ob ta in  a  r e su lt such  a s  tha t

liste d  b elo w :

Dependent variable-Income in dollars
    Estimate

Constant             3000
Years Education      1700

H o w  d o  w e in ter p re t th es e r es u lts?   T o  in terp re t th e r es u lts o n e n ee d s



Q u an t A n aly  --  5

to  k n o w  th e le v el o f p re cis io n  o f th e in d ep en d en t v ar iab les .  If th e

indep enden t va r iab le  is  an  o rd ina l o r  an  in t e rva l  leve l  va riab le , then  a  o ne

u n it d iffe re n ce  in  th e in d ep en d en t v ar iab le is  as so cia ted  w ith  a d iffe re n ce  in

th e d ep en d en t v ar iab le e q u al to  th e r eg re ss io n  co ef fic ien t.  In  th e e x am p le

ab o v e, y ea rs  o f e d u ca tio n  is a n  in terv al- lev el v ar iab le, a n d  th u s th e r es u lt

abov e  te lls  u s  tha t  w hen  y ou  co m pare  tw o  peo p le  w ho  a re  the  sam e  on

ev ery thin g  else  in th e m o d el,  bu t differ b y  one y e ar o f s ch o o lin g , th e  p ers o n

w ith th e a d d itio n al y ea r o f sc h o o ling  w ill b e e x p ec ted  to e arn  $ 1 7 0 0  m o re

th an  th e o th er  p er so n .  B ec au se  n o th in g  els e is  in  th e m o d el ( ex ce p t th e

co n sta n t, to  w h ich  I w ill re tu rn  b elo w ), th is is  a s im p le r eg re ss io n  m o d el.

N ote  w ha t  the  resu l t abo ve  d oes  not te ll u s .   It does  n o t  te ll u s  t ha t

g o in g  b ack  to  sc h o o l fo r a  y ea r w ill in c re ase  o n e 's in co m e b y  1 7 0 0  d o lla rs . 

O ne  reason  w e  cann ot  m ake  the  l a tte r  in fe rence  is  the  l a tte r  in fe rence  is  a

cau sa l a rg u m en t, an d  re g re ss io n  co effic ien ts  m easu re  ass o c ia tio n , n o t

causa tion .   It is  ve ry  im por t an t  to  s t a te  the  f ind ings  p rec ise ly ,  a s s ta ted

abov e , and  n o t  to  l apse  in to  causa l langu age .   In  th is  con tex t, causa l

langu age  i s ca sua l langu age .

If w e a d d  ju st o n e m o re  in d ep en d en t v ar iab le to  th e m o d el, w e w ill

tra n sf o rm  th e  sim p le  re g re ss io n  m o d e l in to  a  m u ltip le  re g re ss io n  m o d e l. 

H ere  is  w here  the  v a lue  o f  regress ion  beco m es  rea l.  W hen  on e  es tim ates  a

m u ltip le r eg re ss io n  m o d el, th en  ea ch  re g re ss io n  co ef fic ien t rev ea ls th e

as soc ia tion  b e tw een  the  indep enden t va r iab le  and  the  dep enden t va r iab le ,
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when everything else is controlled.  In  o th er  w o rd s, in  m u ltip le r eg re ss io n , th e

coe f fic ien t  fo r  one  v a r iab le  revea l s the  a s soc iation  b e tw een  tha t va r iab le  and

th e d ep en d en t v ar iab le, a fte r a cc o u n tin g  fo r th e a ss o cia tio n  b etw ee n  th e

d e p en d e n t v a ria b le  an d  all other independent variables in the model.

Dependent variable-Income in dollars
   Estimate

Constant                3000
Criminal Convictions    -1200
Years Education          1800

In  th i s  exam ple  w e  have  ad ded  the  nu m ber  o f  c rim es  the  pe r son  w as

conv ic ted  o f  to  the  m ode l .  A lthou gh  f ew  peop le  have  b een  con v ic ted  o f

m ore  than  a  h andfu l  o f  cr im es , w e  can  a s sum e  he re  tha t  c rim ina l

con v ic tion s  a re  in te rva l -like .   W e in te rp re t the  co ef fic ien t  fo r  years  o f

educa t ion  a s  b e fo re : w hen  y ou  co m pare  tw o  peo p le  w ho  a re  the  sam e  on

ev ery thin g  else  in th e m o d el,  bu t differ b y  one y e ar o f s ch o o lin g , th e  p ers o n

w ith th e a d d itio n al y ea r o f sc h o o ling  w ill b e e x p ec ted  to e arn  $ 1 8 0 0  m o re

th an  th e o th er  p er so n .  T h is m ea n s th at if  y o u  co m p ar e tw o  p eo p le, b o th

w h o  h av e n o t be en  co n v icted  o f an y  crim e, b u t differin g  b y  o n e y ea r o f

sc h o o lin g , th e p er so n  w ith  m o re  sc h o o lin g  w ill b e e x p ec ted  to  b e p aid

$ 1 8 0 0  m o re  th an  th e o th er .  A lso , if tw o  p eo p le h av e b ee n  co n v icte d  o f tw o

cr im es , b u t d iffe r b y  o n e y ea r in  th eir  to tal y ea rs  o f s ch o o lin g , y o u  w o u ld

ex p ec t th e p er so n  w ith  m o re  y ea rs  o f s ch o o lin g  to  ea rn  $ 1 8 0 0  m o re  th an  th e

o th e r p e rs o n .

S im ilar ly , if tw o  p eo p le h av e th e s am e y ea rs  o f s ch o o lin g , b u t o n e
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pe r son  has  been  conv ic ted  o f  on e  c r im e  and  the  o the r pe r son  has  no t been

conv ic ted  o f  a  c r im e , w e  w ou ld  exp ec t the  pe r son  w ith  the  c rim ina l

conv ic tion  to  ea rn  $12 00  l e s s  than  the  pe r son  w ho  h as  neve r  been

c o n v ic te d .

N o te  tha t  w hen  the  h ighe r  the  pe r son ' s s co re  on  the  indep enden t

va r iab le , the  h ighe r  the  pe r son ' s expec ted  sco re  on  the  dep enden t va r iab le ,

th e c o ef fic ien t is p o sitiv e.  W h en  th e c o ef fic ien t is n eg ativ e, th e h ig h er  th e

pe r son 's  s co re  on  the  independ en t  va riab le , the  lower the  pe r son ' s expec ted

score  on  the  d epen den t va r iab le .  I t m ay  p ay  to  g raph  these  d if fe rences :



Q u an t A n aly  --  8

     Po s itive  C oef fic ien t                                         N ega t ive  C oef fic ien t

  |       /                             | \       
  |      /                              |  \
  |     /                               |   \
$ |    /                              $ |    \
  |   /                                 |     \
  |  /                                  |      \
  | /                                   |       \
  |_______________________              |______________________   
         Y ea rs  o f S ch o o l                                           C rim in al C o n v ictio n

N o te  th a t re g re ss io n  re q u ire s a n  in te rv a l-le v e l d ep en d en t v a ria b le . 

H o w ev er , it d o es  n o t re q u ire  in terv al- lev el in d ep en d en t v ar iab les .  N o m in al-

leve l  va riab le s can  be  u sed , bu t  the i r in t e rp re ta tion  i s  d if fe ren t.  T he  nex t

exam ple  show s  the  d i ff e rence :

Dependent variable-Income in dollars
    Estimate

Constant             3000
Black           -2000
Asian    450
White Latino/a          50
Black Latino/a       -1450
Other non-white      -1150
Criminal Convictions -1200
Years Education       1500

O n e c o u ld h av e a  6  ca teg o ry  n o m ina l-leve l va riab le to m ea su re

race/e thn ic ity .   H ow ever , abov e  you  see  tha t  the  6 -ca tegory  n om ina l -leve l

va r iab le  has  been  tu rned  in to  5  v a r iab le s.  T hus ,  above  the re  a re  5  va r iab le s

to  cap tu re  race /e thn ic ity :  B lack , A s ian ,  W hi te  L a tino /a , B lack  L a tino /a , and

O th er  n o n -w h ite.  E ac h  o f th es e v ar iab les  is d ich o to m o u s, i.e ., it h as  tw o

va lues  o r  ca tegor ies .
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N o te  th a t o n e  ra c ia l g ro u p  is  n o t in c lu d ed  in  th e  tab le  ab o v e : W h ite . 

T h i s  omitted category o r omitted group is n o t b ein g  ig n o re d .  In ste ad , th e

o m itted  ca teg o ry  is the  ca teg o ry  to w h ich  all  oth er ra ce /ethn icit ies  are

com pared  in  the  m od e l.  B efore  anyo ne  g oes  o f f on  a  c r itiqu e  abo u t  rac i sm

in  th e a b o v e e x am p le b ec au se  so m e g ro u p  is o m itted  o r, co n tra stin g ly ,

because  som e  g roup  has  been  m ade  the  s tanda rd ,  p lease  no te  tha t  th i s  is  an

inn ocu ou s  s ta tis tica l  m anipu la tion .  I f w e  de le ted  the  ca tegory  fo r  b lacks ,

and  pu t in  the  ca tegory  fo r  w hi tes , w e  w ou ld  en d  u p  m aking  a l l com par ison s

to  b l acks .  H ow ever , the  r ea lity  w ou ld  be  the  sam e ; on ly  the  s ta tis tica l

num bers  tha t  re f lec t tha t  rea lity  w ou ld  chan ge .

Dependent variable-Income in dollars
    Old Estimate       New Estimate

Constant             3000                3000
Black           -2000               ------
Asian    450                2450
White Latino/a          50                2050
Black Latino/a       -1450                 550
Other non-white      -1150                 850
White                ------               2000
Criminal Convictions -1200               -1200
Years Education       1500                1500

In  the  f ir s t co lum n the  nu m bers  fo r  race  sho w  ho w  m uch  m ore  o r  le ss

d iffe re n t ra cia l g ro u p s e ar n  co m p ar ed  to  w h ites .  In  th e s ec o n d  co lu m n

blacks  a re  the  com par ison .   B u t , a s  a  check  o f  the  t ab le  w ill show , the  o rde r

a n d  th e  d is ta n ce s a m o n g s t th e  g ro u p s  is  u n ch a n g ed .

In  se lec t ing  an  o m itted  ca tegory ,  peop le  o f ten  se lec t w hi tes  becau se

the y  are  the  d o m ina n t gro u p .  B u t,  resu lts w ill n o t differ if  a d ifferen t gro u p
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is u se d  (ex ce p t,  perh ap s,  sl igh tly,  d u e to  ro u n d ing ).

U s ing  co lum n 1  w e  in fe r tha t  w hen  y ou  co m pare  b lacks  and  w h i te s

w h o  h av e th e s am e y ea rs o f sc h o o ling , the b lack  w ill rec eiv e 2 0 0 0  d o llars

les s in  p ay  th an  th e w h ite p er so n .  Y o u  ca n  co n stru ct s im ilar  sta tem en ts

com par ing  o ther  g roup s  w ith  w hi tes .

T he  R are  Va lue  o f  the  C ons tan t and  the  C a lcu la tion  o f  P red ic ted  V a lues

N ow , a s  fo r  the  constant, w h ich  is  som etim es  ca lled  the  intercept, it is  o f

tec h n ica l co n ce rn , an d  re q u ire s a  sta tistic al d isc u ss io n  to  cla rify .  T y p ica lly ,

h o w ev er , w e a re  n o t at a ll co n ce rn ed  ab o u t th e c o n sta n t.  A s y o u  w ill se e in

p u b lish ed  re se ar ch , it is u su ally  ig n o re d .  H o w ev er , if y o u  w an t to  ca lcu late

th e  p re d ic ted  v a lu e  fo r th e  d ep en d en t v a ria b le  fo r a  p a rtic u la r p e rs o n , y o u

n ee d  th e c o n sta n t.

W e ra re ly  ca lcu la te  p re d ic ted  v a lu es, b u t so m etim es i t can  b e  h e lp fu l. 

T h e  re su lts  o f th e  m o d e l can  b e  u se d  to  ca lcu la te  p re d ic ted  v a lu es.  T o  d o

so ,  one  needs  to  kno w  a  pe r son 's  s co res on  each  o f  the  independ en t

va r iab le s.  So , le t's  s ay  w e  kno w  a  b l ack  pe r son ,  w ho  h as  no  c r im ina l

co n v ictio n s, g rad u ate d  fro m  h ig h  sc h o o l b u t d id  n o t g o  to  co lleg e.  H er e is

w ha t  tha t  m eans  in  t e rm s  o f  the i r scores  on  the  indep end en t  va r iab les :

Constant 1

Black 1

Asian 0

White Latino/a 0
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Black Latino/a 0

Other non-white 0

Criminal Convictions 0

Years of Education 12

E v er y o n e h as  a s co re  o f 1  fo r th e c o n sta n t.  T h en , y o u  fill in  th e

v alu es  o n  th e o th er  in d ep ed en t v ar iab les .  N o te th at a  b lac k  p er so n  w o u ld

h av e 1  in  th e c ate g o ry  fo r b lac k , an d  ze ro  in  all th e o th er  ra ce /eth n icity

ca teg o rie s.  T o  ca lcu late  p re d icte d  v alu es , y o u  m u ltip ly  th e p er so n 's v alu e

o n  th e v ar iab le b y  th e c o ef fic ien t fo r th e v ar iab le.  T h e " sp re ad sh ee t" b elo w

sh o w s th e c alc u latio n s.  N o te th at w h er ev er  th e p er so n  h as  a z er o  o n  th e

var iab le , the  co ef fic ien t  does  n o t  m atte r .  H ere  I hav e  inc luded  tho se  row s ,

to  re v ea l w h a t is  h ap p en in g  in  th e  ca lcu la tio n .  

   Variable Value Coefficient Total

Constant 1  x   $ 3000  $3000

Black 1  x - $ 2000 -$2000

Asian 0  x   $  450    0

White Latino/a 0  x   $   50    0

Black Latino/a 0  x - $ 1450    0

Other non-white 0  x - $ 1150    0

Criminal Convictions 0  x - $ 1200    0

Years of Education 12  x   $ 1500 $18000

    Total Not Applicable Not Applicable $19000
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S o , b as ed  o n  th e m o d el, w e w o u ld  p re d ict th is p er so n  w o u ld  b e p aid

$ 1 9 ,0 0 0 .  P lea se  n o te th at th is p re d ictio n  is o n ly  as  g o o d  as  th e in fo rm atio n

used  to  m ake  i t.  I f key  v a r iab le s a re  no t inc luded  in  the  m ode l , then  w e

sh o u ld  n o t ex p ec t a v er y  ac cu ra te p re d ictio n .

C o n sid e r a  w h ite  h ig h  sc h o o l g ra d u a te  w ith  1  c rim in a l co n v ic tio n . 

T h e tab le b elo w  sh o w s th eir  v alu es  o n  the  v ariab les a n d  the  n ec es sa ry

ca lcu la tions .   N o te  tha t  fo r  th i s  pe rson  a l l o f  the  r ace /e thn ic ity  ca t egor ie s

h av e 0 s fo r th eir  v alu es .  T h is is  co rre ct, b ec au se  a w h ite n o n -L atin o /a is

non -Black , non -A s ian ,  non-L a tino /a , and  n on-O the r  non -W hi te .  T hus ,  they

sh o u ld  h av e 0 s o n  all th e r ac e/e th n icity  v ar iab les  in  th e m o d el:

   Variable Value Coefficient Total

Constant 1  x   $ 3000  $3000

Black 0  x - $ 2000    0

Asian 0  x   $  450    0

White Latino/a 0  x   $   50    0

Black Latino/a 0  x - $ 1450    0

Other non-white 0  x - $ 1150    0

Criminal Convictions 1  x - $ 1200 -$1200

Years of Education 12  x   $ 1500 $18000

    Total Not Applicable Not Applicable $19800

O n the  bas is  o f  th i s  p red ic tion  w e  cou ld  in fe r ( roug h ly )  tha t  a  b lack

h igh  schoo l g radua te  w ith  no  c r im ina l  conv ic tions  w ill be  pa id  le s s  than  a

w hi te  h igh  schoo l g radua te  w ith  1  c r im ina l  conv ic tion .   So m etim es  such
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co m p ar iso n s a re  su b sta n tiv ely  illu m in atin g , an d  so  y o u  sh o u ld  k n o w  h o w  to

co n stru ct p re d ictio n s u sin g  th e r es u lts o f a n  O L S  re g re ss io n  m o d el.

A cc o u n tin g  fo r U n ce rta in ty

A b o v e I  p o site d  th at w e h ad  in fo rm atio n  o n  th e f u ll p o p u latio n  o f

2 0 0 6  w o rk ers .  H o w ev er, a n a ly st s r a re ly  h av e  d a ta  o n  th e  p o p u la tio n . 

In ste ad , th ey  h av e d ata  o n  a s am p le.  T h u s, in  th e ty p ica l an aly sis  th e r es u lts

abo ve  w ou ld  n o t  be  po pu la tion  param ete r s  bu t , ins tead ,  e stim ates  o f

pop u la tion  p a ram e te r s.  B ecause  they  a re  usua l ly  e s t im a tes  (i.e ., educa ted

guesses )  w e  a re no t  ce rta in  ou r  num bers  a re  co r rec t.  I n  w ha t  fo l low s , I  lay

o u t th e lo g ic w h er eb y  q u an titativ e a n aly sts  ac co u n t fo r u n ce rta in ty  in  th eir

es tim ates .   T h is is  a m ajo r ad v an tag e o f q u an titative  w o rk .

If  y o u  rep ea ted ly u se  an  es tim ato r y o u  w ill o b tain a n  es tim ate e v ery

tim e .  B u t  the  e s tim a tes  w ill no t  a lw ays  ag ree .  (Rem em ber  m y  g raph  o f

re p ea ted  sa m p les  fro m  a p o p u latio n  w ith  1 1 .3 %  o f th e p eo p le liv in g  in

p o v er ty .  T h e r an g e o f e stim ate s o f p er ce n t in  p o v er ty  w as  fro m  4 %  to  1 9 % ,

w hich  m eans  tha t  m any  sam ples  were  wrong. )   H o w ev er,  sa m p ling  the o ry

tells  u s th at, if  th e p ro ce d u re  is a  g o o d  o n e ( if th e e stim ato r is  g o o d ), in  th e

lo n g  ru n  th e e stim ate s w ill clu ste r a ro u n d  th e tr u e p o p u latio n  v alu e.  (R ec all

tha t  as I  d rew  m o re a n d  m o re s am p les,  the  sa m p les ten d ed  to c lus ter aro u n d

1 1 %  in p o v erty --sti l l w ro n g , bu t pre tty clo se ).

A s r es ea rc h er s w e h av e n eith er  th e tim e n o r th e in clin atio n  to  o b tain

re p ea ted  sa m p les  fo re v er .  W e o b tain  o n e s am p le, a n d  u se  es tim ato rs  to
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es tim ate  p o p u latio n  p ar am ete rs .  In  ac tu ality , w e r ea lly  d o  w an t to  k n o w  th e

p o p u latio n  p ar am ete r.  H o w ev er , w e s ettle  fo r a n  es tim ate  o f th e p o p u latio n

p ara m eter.   B u t,  bec au se  w e k n o w  the  es tim ate is  v ery  l ikely  to b e w ro n g ,

w e 'd  l ike  to  have  som e  m easu re  o f how  c lose  ou r  e stim a te  is  like ly  to  be .

W hen  r e sea rche r s  u se  appropr ia te  techn iques  (good  e s tim a to r s ) they

o b ta in  a  m easu re  o f c lo se n ess .  T h is  fig u re  o f c lo se n ess  is  a  stan d ard  e rro r. 

T hus ,  good  e s tim a to r s  p rov ide  tw o  th ings :  1 )a  pa ram e te r  e stim a te , and  2 )an

es tim a te  o f  how  like ly  the  p rocedu re  is  to  p rod uce  an  e s t im a te  tha t  is  nea r

th e tr u e v alu e o f th e p o p u latio n  p ar am ete r.  W e c an  u se  th e s tan d ar d  er ro r to

f igu re  ou t how  like ly  it is  tha t  the  pa ram e te r  va lue  f a lls  w ith in  som e  bou nd

around  the  pa ram e te r  e stim a te .

S u b sta n tiv ely , so cio lo g ists  o ften  w an t to  k n o w  w h eth er  so m eth in g  is

as so cia ted  w ith  so m eth in g  els e.  F o r e x am p le, a  so cio lo g ist m ig h t w an t to

k n o w  w h eth er  b ein g  b lac k  is a ss o cia ted  w ith  ea rn in g s.  T h at is , if tw o

peo ple  a re  the  sam e on  a ll the  re levan t aspec t s , w ou ld  the i r ea rn ing s  be

ab o u t th e s am e e v en  if o n e w as  b lac k  an d  o n e w as  w h ite.  O r, w o u ld  th eir

ea rn ings  l ike ly  d i ff e r, such  tha t the  b l ack  is  like ly  to  hav e  low er  o r h ighe r

ea rn ings  than  the  w h i te .  I f w e  ob ta ined  a  p opu la tion  p a ram e te r  ra the r  than  a

pa ram e te r  e stim a te , w e  cou ld  ju s t  look  a t w he the r the  po pu la tion  p a ram e te r

is ze ro ,  an d  w e w o u ld h av e o u r an sw er.   If  the  p o p u lation  p ara m eter w ere

ze ro , w e  w o u ld  co n c lu d e  th a t b lack s a n d  w h ites e a rn  th e  sa m e .  

H o w ev er , w e d o  n o t h av e a n d  u su ally  ca n n o t o b tain  th e p o p u latio n
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param ete r .  Ins tead ,  w e  hav e  an  es t im ate  o f  the  p op ula tion  param ete r .  T hu s ,

w e  n eed  to  fo rm ally  in c lu d e  o u r u n certa in ty  in  o u r a p p ra isa l o f th e  est im a te . 

In  do ing  so  w e  a sk  is  it like ly  tha t  one  w ou ld  ob ta in  an  e s t im a te  o f  the  s i ze

w e o b tain ed , if th e tr u e p o p u latio n  p ar am ete r w er e z er o ?  P ra ctic ally

speak ing ,  soc io log i s ts  o f ten  use  a  pa r ticu la r leve l  o f ce r ta in ty  tha t  m eans

tha t if  w e h av e p ro b ab ility s am p les w e m ay  sim p ly m u ltip ly th e s tan d ard

er ro r b y  1 .9 6  an d  1 )a d d  th e r es u lt to  th e e stim ate , an d  2 )su b tract th e r es u lt

fro m  th e e stim ate .  If z er o  fa lls in  th e b o u n d s, r es ea rc h er s s ay  th at th e

es tim a te  is  no t  s ta tis tica lly  s ign if ican t .  W ha t  th i s  m eans  is  tha t  one  canno t

te ll w he the r the  t rue  po pu la tion  p a ram e te r  is  ze ro .   I ca ll th i s  the  multiplication

trick; if  you  h ave  t aken  s ta tis tic s  you  w ill r ecogn ize  the  p rocedu re  above  a s

con s truc ting  a  con f iden ce  in te rva l.  Fo r  our  pu rposes  the  nam e is  no t

im po r tan t , the  p rocedu re  is .

C ons ide r  the  r e su lts  from  the  p rev ious  r eg res s ion  m ode l .  T h i s  tim e  I

hav e  inc luded  the  s t andard  e r ro rs .

Dependent variable-Income in dollars
    Estimate       Standard Error

Constant             3000             500.73
Black           -2000             743.01
Asian    450             228.75
White Latino/a          50             481.03
Black Latino/a       -1450             193.48
Other non-white      -1150             918.37
Criminal Convictions -1200             214.04
Years Education       1500             435.69

L et's d o  th e  m u ltip lica tio n  tric k  fo r th e  p a ra m ete r e st im a te  fo r b lack . 
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T he  e s tim a te  is  -200 0 ,  m ean ing  tha t  b lacks  ea rn , on  av e rage , 200 0  l e s s than

w h ites  w ith  th e s am e n u m b er  o f y ea rs  o f s ch o o lin g .  T h e s tan d ar d  er ro r is

7 4 3 .0 1 .  F o r e as e o f u se  I m o d ify  th e m u ltip lica tio n  trick  slig h tly  b y  u sin g  2

ra th er  th an  1 .9 6 .  If it 's c lo se  I g o  b ac k  an d  u se  1 .9 6  ex ac tly .

P art 1 ) -->   -2 0 0 0  +  (2  x  7 4 3 .0 1 ) =  -2 0 0 0  +  1 4 8 6 .0 2  =  -5 1 3 .9 8

P art 2 )  -->  2 0 0 0  - (2  x  7 4 3 .0 1 ) =  -2 0 0 0  - 1 4 8 6 .0 2  =  -3 4 8 6 .0 2

So , it is  qu i te  like ly  tha t  the  t rue  po pu la tion  p a ram e te r  (d i ff e rence  be tw een

ea rn in g s fo r b lac k s a n d  w h ites  w ith  th e s am e a m o u n t o f s ch o o lin g ) is

som ew here  be tw een  -$3 48 6 .02  an d  -$5 13 .98 .  T ha t  is :

  -$ 3 4 8 6 .0 2 < --- --- --- --- --- --- --- -T ru e  P o p  P ara m ete r-- --- --- --->  -$ 5 1 3 .9 8

B ecause  ze ro  i s  no t in  the  in t e rva l  above ,  w e  can  be  p re tty  con f iden t

tha t  the re  is  an  a s soc ia tion .   A nd ,  because  the  in te rva l does  n o t  inc lude  any

p o si tiv e  n u m b ers , w e  can  b e  p re tty  su re  th a t th e  ass o c ia tio n  is  n eg a tiv e . 

H o w ev er , w e a re  n o t co m p lete ly  su re  ab o u t eith er  sta tem en t.  R ec all th at I

o n ce  o b tain ed  a s am p le th at s h o w ed  o n ly  4 %  o f th e p eo p le w er e in  p o v er ty

jus t  by  chance ,  w hen  the  true  pop u la tion  p a ram e te r  was  1 1% .  T he  sam e

cou ld  hap pen  h e re ; I  cou ld  hav e  ob ta ined  an  a typ ica l s am ple  ju s t  by  chance !

N ote  the  by - the -boo ts tr aps  log ic  w e  have  em ployed :
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1)W e kn ow , f rom  s ta tis tica l  theo ry , tha t  if  you  con du c t the  sam e ana lys i s  on

se v er al d iffe re n t sa m p les  u sin g  g o o d  es tim ato rs  an d  co m p ar e th e

res u lts,  th e re su lts w ill clu ster a ro u n d  the  true  p o p u lation  p ara m eter.

2 )W e h av e  o n e  sa m p le , an d , b ecau se  m o st  sa m p les a re  n o t a ty p ica l, w e

assum e  w e  d id  no t  ob ta in  an  a typ ica l s am ple .

3 )W e u se  th e m u ltip lica tio n  trick  o n  th e r es u lts f ro m  o u r a n aly sis  o f a  sin g le

sam ple  (cons t ruc t  the  con f idence  in te rva l)  and  look  to  see  w he the r

ze ro  is in sid e th e in terv al.  I f it is n o t, w e in fe r th at th e p o p u latio n

p ar am ete r is  u n lik ely  to  b e z er o , i.e., th er e is  an  as so cia tio n .

T h at's  th e lo g ic.  A n d , m u ch  m o re  o ften  th an  n o t it w ill lea d  y o u  to  ac cu ra te

in fe rences .

I  sugg es t you  do  the  m ul tip l ica tion  t r ick  fo r  som e  o f  the  o the r

var iab les  in  the  m od e l, and  d i scuss  yo ur  resu lts .

T h e m u ltip lica tio n  trick , o r th e c o n fid en ce  in terv al c o n stru ctio n , w ill

w ork  w henev e r  ana lys t s g ive  you  the  s t anda rd  e r ro r s  and  the  pa ram e te r

e s tim a tes .  H ow ever , som e tim es  you  m ay  be  g iven  the  t- ra tio s  r a the r  than

sta n d ar d  er ro rs .  T h is is  th e m u ltip lica tio n  trick  in  an o th er  g u ise .  If th e t-

r a tio  i s  g rea te r  in  abso lu t e  va lue  than  1 .96 ,  then  ze ro  i s no t  in  the  in t e rva l

and  so  w e  m ay  d i s tingu ish  be tw een  ze ro  and  o u r  pa ram e te r  e stim a te .

C o n c lu d in g  R e m a rk s

F o r p u rp o se s o f u n d er sta n d in g  so cia l re se ar ch , y o u  n ee d  to  b e a b le to

u n d er sta n d  h o w  to  u se  th e s tan d ar d  er ro r to  as se ss  w h eth er  an  as so cia tio n  is
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like ly  to  ex i s t o r  no t ( the  m ul tip l ica t ion  tr ick) .  A lso ,  fo r  pu rposes  o f

u n d er sta n d in g  so cia l re se ar ch  y o u  n ee d  to  b e a b le to  ev alu ate  w h eth er  it

m ak es  se n se  to  ru n  a r eg re ss io n .  R eg re ss io n  is a  tec h n iq u e o f u se  w h en  th e

dep end en t  va r iab le  is  in te rva l -leve l  o r  ra tio - leve l .  (Th ere  a re  va r ian t s  o f

reg res sio n  o n e m ay  u se  fo r o rd ina l an d  n o m ina l-leve l va riab les,   (fo r

exam ple , p rob it m od e ls , log it m od e ls , m ul tino m ia l log it m od e ls , e tc .)   Th ese

v arian ts are  b ey o n d  this c o u rse --b u t the s am e m u ltip lication  trick w o rk s fo r

tho se  m o d els,  too !).

So m e adv an tages  o f  qu an t ita tive  an a lyses  a re  as  fo llow s :

1 )A llo w s o n e to  fo rm ally  in clu d e u n ce rta in ty  in  o n e's  ap p ra isa l o f th e

ev idence

2 )C an  allo w  o n e to  co n sid er  m u ltip le f ac to rs  sim u ltan eo u sly

3 )B ecause  o f  2 , a llow s  one  to  tea se  ou t  re la tionsh ips  tha t m igh t  be  m asked

by  o ther  fac to rs .

4 )Th e  sys tem a tic  na tu re  o f  s ta tis tic s  can  ease  e ffo rts  a t r ep lica tion  an d

e x te n sio n

So m e d i sadvan tages  o f  quan tita tive  an a lyses  a re  as  fo llow s :

1 )C an  enco urage  r e sea rche r s  to  ac t  a s if  they  can  igno re  wh a teve r  they  h ave

ye t  to  l ea rn  ho w  to  m easu re .

2 )C an  en cou rage  resea rchers  to  ac t  a s  if  the i r f ind ing s  a re  use less  un less

they  inc lude  ev e ry th ing  tha t m igh t  be  r e la ted  to  the  ph enom enon  o f

in ter es t.
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