
W hat  is  a  V ar iab le?

T h ink  o f  you r  th ree  c loses t f riends ,  o r  th ree  facu l ty  w ith  w h ich  you

h av e ta k en  co u rses .  L ist th eir  n am es  b elo w :

N am e

N o w , p lea se  th in k  o f th e f o llo w in g  fe atu re s o f e ac h  p er so n : 1 )th eir

sex ;  2 )the i r age ;  3 )the i r he igh t , and  4 ) the i r ha i rco lo r ( if  any ) .  P l ease  p lace

th e in fo rm atio n  in  th e ta b le b elo w :

N am e Sex A g e H e ig h t H a ir c o lo r

A  v ar iab le is  so m eth in g  th at v ar ies .  A g e v ar ies  in  th at s o m e p eo p le

a re  18 , o the rs  a re  22 ,  o the r s  a re  42 ,  and  so  o n .   D if fe ren t peop le  have

d i ff e ren t  he igh t s ; thus ,  he igh t  is  a  va r iab le  a s w e ll.  I n  ou r  soc ie ty ,  abou t

ha l f o f  the  p eop le  a re  m ale  and  ha l f a re  fem ale .  T hu s , sex  v ar ies  ac ross

peop le .

In  y o u r lis t o f th re e  p eo p le  ab o v e , so m e  o f th e  v a ria b les m ay  n o t v a ry . 

P er h ap s th e th re e f rie n d s y o u  liste d  all h av e r ed  h air .  In  th at c as e, th e
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v ariab le h air  co lor is a  v aria b le , b u t in  your l ist  (yo u r sa m p le) i t  do es  n o t va ry

ac ro ss  in d iv id u als .  In  sh o rt, in  principle h air  co lo r v ar ies  (in  2 0 0 7 ) b u t in  th is

p articu lar ca se  (this p articu lar sa m p le) i t  do es  n o t va ry .

A  V a lue  o f  a  V ar iab le .

Y o u  m ay  th in k  o f a  v a ria b le  as a  q u est io n  y o u  can  ask  ab o u t a  p e rs o n . 

W hat  is  yo ur  sex?   W hat  is  yo ur  age?   W hat  is  yo ur  he igh t?   W hat  is  yo ur

h a ir c o lo r?   T h e  an sw ers  to  th o se  q u est io n s w ill d iffe r fo r d iffe re n t p eo p le . 

In  o th er  w o rd s, e ac h  p er so n  w ill h av e a  p o ss ib ly  d iffe re n t an sw er  to  th e

q u es tion , or,  p u t an o the r w ay , eac h  p ers o n  w ill h av e a  p articu lar value in  th e

tab le a b o v e f o r e ac h  q u es tio n .  T h e f u ll list o f a ll p o ss ib le a n sw er s ( all

poss ib le  va lues ) m akes  up  the  log ica l r ange  o f  the  va r iab le .

W h at is  th e lo g ica l ran g e in  th e U S A  in  2 0 0 7  fo r s ex ?  W h at is  th e

log ical ran g e in  the  U S A  in 2 0 0 7  fo r h air  co lor?

S o m e v ariab les h av e v ery  clea r log ical ran g es ,  w h ile oth ers  are  m u rk y

an d  u n cle ar .  R es ea rc h  p ro ce ed s b es t w h en  ru les  fo r d isp ellin g  th e

m u rk in ess  a re  c lea r, e v en  w h en  th e  p h en o m en o n  is  m u rk y .  What makes it best

is not that the rules are right but, instead, that they can be identified and assessed.

P r ec is io n  o f M e as u re m e n t

W e m ea su re  w ith  d iffe re n t d eg re es  o f p re cis io n .  T h er e a re  fo u r lev els

o f p re cis io n  in  m ea su re m en t:

1 )N om ina l
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2 )O rd ina l

3 ) In t e rva l

4 )R atio

Nominal level measures.  A  m easu re  a t the  no m ina l  leve l  is  one  in  w h ich

names a r e  as s igned  to  ca t egor ie s , bu t  no  r e la tion  b e tw een  the  ca tegor ie s  can

be  in fe r red .   Fo r  exam ple , if  w e  a sked  eve ryon e  in  c l a ss  to  s t a te  w ha t

re lig io n  (if a n y ) th at th ey  w er e ta u g h t w h en  th ey  w er e a  ch ild , w e m ig h t

ob ta in  r e sponses  such  a s :  1 )P resby te rian ,  2 )Juda i sm , 3 )Ep iscopa l ian ,

4 )B ap tist, 5 )M u slim , 6 )C ath o lic, 7 )B u d d h ist, a n d  so  o n .  T h is v ar iab le- -c all

it re lig io u s u p -b rin g in g --a llo w s u s to  cla ss ify  d iffe re n t p eo p le.  B u t w e

canno t s ay  som eth ing  l ike  "B ap t is ts  a re  c lose r  to  C a tho l ic s  than

P re sb y ter ian s" .  W e c an n o t m ak e s u ch  sta tem en ts b ec au se  th e n am es  sim p ly

ca teg o riz e , b u t th ey  d o  n o t su m m ariz e  a  re la tio n sh ip  b e tw een  th e  ca teg o rie s. 

Ordinal level measures.  C on t ras t the  abo ve  exam ple  o f nom ina l  leve l

m ea su re m en t w ith  o rd in al le v el m ea su re m en t.  W e c an  as k  stu d en ts in  th e

cla ss  to  an sw er  th e f o llo w in g  q u es tio n :

H ow  m uch  do  yo u  l ike  sp or ts?

1 )V ery  m uch

2)Som ew ha t

3 )N ot  ve ry  m uch

4 )N o t at a ll



W h at is  a V ariab le? --  4

1O f  cour se, peop le  behav e  d i ff e ren t ly  tow ards  the  f ir st penn y  they  ge t
and  the  la s t.  Pa r t o f  econom ics  is  the  s tudy  o f  ho w  peop le  behav e  pe r
ad d itio n a l u n it o f m o n ey .  S till, it is  tru e  th a t in  te rm s o f m easu re m en t, a

T h e a b o v e q u es tio n  allo w s u s to  p lac e p eo p le in  order o n  th e  b as is  o f h o w

m uch  they  like  sp or ts .  O rd ina l  leve l  m easures  a llow  us  to  s ta te  tha t  som e

re sp o n d en ts  h av e  m o re , d id  m o re , lik e  m o re , e tc . th an  o th er re sp o n d en ts . 

H ence ,  o rd ina l leve l  m easurem ent  is  more precise than  n om ina l  leve l

m easu re m en t. 

Interval level measures. O rd ina l  leve l  m easu res have  a  w eakness ;  o rd ina l

leve l  m easu res do  n o t  a llow  re sea rche r s  to  f igu re  ou t the  d i s tance  be tw een

ca tegor ies .  So , in  the  exam ple  abov e , the  o rd ina l  leve l  m easure  do es  no t

a llo w  u s  to  k n o w  how much more stu d en ts w h o  lik e s p o rts  v er y  m u ch  lik e

spo r ts  com pared  to  those  s tuden t s  w ho  like  sp or ts  som ew hat .  S tud en t s  w ho

lik e s p o rts  v er y  m u ch  m ay  lik e s p o rts  5  u n its m o re  th at s tu d en ts w h o  lik e

sp o rts  so m ew h at o r o n ly  1  u n it m o re .  W e h av e n o  w ay  o f k n o w in g .

In te rva l leve l  m easu rem en t  a llow s  us  to  m ake  such  c l a im s .  In  in t e rva l

leve l  m easu re  no t on ly  do es  the  o rde r  m a tte r , bu t  a lso  the  d is tance  be tw een

ca tegor ie s .  So , fo r exam ple , if  w e  a sked  s tuden t s  to  r epor t how  m uch

m oney  they  h ave  in  the i r pock e ts  du r ing  c l a s s , w e  cou ld  s ta te  tha t  J enny ,

w h o  h as  $ 4 .5 7  in  h er  p o ck et, h as  $ 1 .2 3  m o re  th an  M ar cu s, w h o  h as  $ 3 .3 4  in

h i s  pocke t .  T h i s  is  poss ib le  because  a  pen ny  i s  a  penny  is  a  penn y ,

r ega rd le s s o f  w he the r it is  the  f ir st penn y  yo u  ob ta in  o r  t he  la s t penn y

ob ta ined  b y  a  m illiona i re .1  I n  sho r t, the  units of measure ( in  th i s  case , pen n ies )
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p e n n y  is  a p e n n y  is  a p e n n y .

2A b so lu te z er o  K elv in  eq u als  -4 6 0 ° F ah re n h eit ; in  o th er  w o rd s, -4 6 0 °
F  is th e a b so lu te e n d  o f th e s ca le o f tem p er atu re .  F u rth er , 0  K elv in  is
de f ined  a s  the  po in t a t w h ich  a ll m o lecu la r  m ot ion  s tops .   These  f ac ts  m ean
th at w h en  th e te m p er atu re  ris es  fro m  4 0 ° F  to  8 0 ° F  th e te m p er atu re  d id  n o t
d o u b le.   In re ali ty,  m o v ing  fro m  4 0  to 8 0  F ah ren h eit  is  o n ly to  m o v e fro m
2 7 7 .6  K elv in  to  2 9 9 .8  K elv in ; h o w ev er , m o v in g  fro m  4 0 ° K  to  8 0 ° K  w o u ld
be  to  dou b le  the  t em pera tu re .

have  the  sam e  m ean ing  eve ryw here  on  the  sca le .  B ecause  in t e rva l  leve l

m easu res a llow  us  to  in fe r bo th  the  o rde r o f  g roups  and  the  d i s tance

be tw een  g roup s , in te rva l  leve l  m easurem ent  is  more precise than  b o th  o rd ina l

an d  n o m in al le v el m ea su re m en t.

Ratio level measurement.  Fo r  a ll in t en ts  and  p u rposes  r a tio  l eve l

m ea su re m en t is th e s am e a s in terv al le v el m ea su re m en t.  O n ly  o n e

d i ff e rence  d i s tingu ishes  r a tio  and  in t e rva l  leve l  m easu res.  R a tio  l eve l

m e as u re s h a v e a n  absolute zero point, in terv al le v el m ea su re s d o  n o t.  S o , in  th e

ex am p le a b o v e, h o w  m u ch  m o n ey  a s tu d en t h as  d o es  n o t h av e a n  ab so lu te

ze ro  p o in t, b ec au se  th e s tu d en t co u ld  o w e th o u sa n d s o f d o llar s.  In  co n tra st,

co n sid er a n o the r m ea su re th at res em b les a n  interv al lev el m ea su re--

tem p er atu re .  T h is is  th e c las sic  ex am p le o f a  ra tio  lev el m ea su re .  U n lik e in

the  ca se  o f m o n ey  it  is  im p o ss ible fo r so m eth ing  to h av e a  tem p era ture

be low  abso lu te  ze ro  on  the  K e lv in  sca le .2

W h y  c o n sid e r p re cis io n ?

K now ing  the  l eve l  o f p rec is ion  o f  the  va r iab le  he lps  us  d ec ide  w ha t

k in d  o f s tatis tics  ar e a p p ro p ria te.  F o r e x am p le, if  w e a sk ed  all 1 0 0  stu d en ts
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in  a c las s to  re p o rt th eir  an n u al e ar n in g s, a n d  th en  w e a d d ed  all th e e ar n in g s

u p  a n d  d iv id e d  b y  1 0 0 , w e  w o u l d  k n o w  th e  av e ra g e a m o u n t o f m o n e y  a

s tuden t in  tha t c la s s  ea rns .   Th i s  is  a  s ens ib l e  s tr a tegy  b ecause  eve ry  penn y

coun ts  the  sam e .

H o w ev er,  as su m e w e tak e th o se  sa m e s tud en ts an d  as k  the m  to re p o rt

th eir  ra ce  as  w h ite (= 0 ), b lac k  (= 1 ), A sia n  (= 2 ), an d  o th er  (= 3 ).  W e c o u ld

no t  then  ad d  up  the  nu m bers , d iv ide  by  100 , and  l ea rn  the  ave rage  race  o f

th e s tu d en ts in  th e c las s.  I f w e f o u n d  th at th e a v er ag e w as  1 .3 , th at w o u ld

not te ll u s  t ha t the  ave rage  s tuden t is  abou t 3 /10 ths  o f  the  w ay  be tw een  b l ack

and  A s ian !   In  sho r t, th i s  sta tis tica l ope ra tion  ( add ing  u p  a l l the  nu m bers  and

d iv id ing  by  the  to ta l nu m ber  o f  pe rsons )  i s  not d ef en sib le f o r o rd in al o r

no m ina l  leve l  va r iab les .

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

V aria b les a re  a t th e  cen te r o f h o w  w e  th in k  ab o u t th e  so c ia l w o rld . 

Q u an tita tiv e  an a ly se s in v est ig a te  th e  re la tio n sh ip  b e tw een  v a ria b les, b u t

even  qu a lita tive  an a lyses  ( such  as  L areau’s  boo k  o n  Unequal Childhoods)  use

v ar iab les  (m id d le c las s v er su s p o o r) to  id en tify  th e s tu d y  p o p u latio n  an d  to

d isco v er h o w  p eo p le  u n d ers tan d  an d  n av ig a te  th e  w o rld  in  w h ich  th ey  liv e . 

T he  ub iqu i tous  n a tu re  o f  va riab le s m akes  the  con cep t  o f a  va r iab le  e ssen t ia l

fo r und e r stand ing  an d  con duc t ing  so c ia l r e sea rch .
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