
Simpson’s Paradox and Lurking Variables

Example1

New York Times, Jan 12, 1990: “The resultsof a gov-
ornmentstudyon deathratesin nearly 6,000hospitals
were challenged todayby researchers whosaid the fed-
eral analysesfailedtoaccountfor variationsin thesever-
ity of patients’ illness whenthey were hospitalized.As
a result,they said,somehospitalswere treatedunfairly
in thefindings,which namedhospitalswith higher-than-
expecteddeathrates.

The ideais that forgettingto accountfor severity of ill-
ness,a lurking variable, canaffectourconclusionsabout
therelationshipbetweentwovariables,hospitalanddeath
ratethatwecareabout.



Hereis asimplifiedexampleof thisphenomenon.

Lookingonlyat hospitalanddeathrate

HospitalA HospitalB
Died 63 16
Survived 2037 784
Total 2100 800

HospitalA HospitalB
Died 3% 2%
Survived 97% 98%
Total 100% 100%



Accountingfor thelurking variable

Patientsnotsosevere Patientsseverelyill
HospA HospB

Died 6 8
Surv 594 592
Total 600 600

HospA HospB
Died 57 8
Surv 1443 192
Total 1500 200

Patientsnotsosevere Patientsseverelyill
HospA HospB

Died 1.00% 1.33%
Surv 99.00% 98.67%
Total 100.00% 100.00%

HospA HospB
Died 3.80% 4.00%
Surv 96.20% 96.00%
Total 100.00% 100.00%



Lurking Variable

A variablethatyoudid not includein youranalysis,that
couldsubstantiallychangeyourinterpretationof thedata
if youdid includeit, is a lurking variable.

Includinga lurking variablemay

� Have noeffect
� Make youre-thinkthecauseof aphenomenon
� Make you re-thinkthedirection(increasingvs de-

creasing)of anassociation

Simpson’s Paradox

Whenincludinga lurking variablecausesyouto re-think
thedirectionof an association,this is calledSimpson’s
paradox.

Failing to think aboutandincludelurking variablesis the
primaryreasonthatstatisticiansoftensay:

Correlation and associationdo not imply
causation.



Example 2

Thereis greatinterestin comparingstatesin theUS on
educationalachievement.Oneproposalthatisoftenmade
is that statescould be comparedon a standardcollege
entranceexam,like theSAT. Following aremedianSAT
mathscores,togetherwith the percentof studentswho
take theSAT in eachstate.On thenext pageis a scatter
plot of thisdata.

ST SAT PCT ST SAT PCT
AL 514 8 MT 523 20
AK 476 42 NE 546 10
AZ 497 25 NV 487 24
AR 511 6 NH 486 67
CA 484 45 NJ 473 69
CO 513 28 NM 527 12
CT 471 74 NY 470 70
DE 470 58 NC 440 55
FL 466 44 ND 564 6
GA 443 57 OH 499 22
HI 481 52 OK 523 9
ID 502 17 OR 484 49

[Continued.. . ]



ST SAT PCT ST SAT PCT
IL 528 16 PA 463 64
IN 459 54 RI 461 62
IA 577 5 SC 437 54
KS 548 10 SD 555 5
KY 521 10 TN 525 12
LA 517 9 TX 461 42
ME 463 60 UT 539 5
MD 478 59 VT 466 62
MA 473 72 VA 470 58
MI 514 12 WA 486 44

MN 542 14 WV 490 15
MS 519 4 WI 543 11
MO 522 12 WY 519 13
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� Plotting,transformingif needbe
� Relationsbetweenthevariables
� Clustering
� Outliers(in X or Y)
� UnequalVariability

Whatis thelurking variable?



Lurking Variable

A variablethatyoudid not includein youranalysis,that
couldsubstantiallychangeyourinterpretationof thedata
if youdid includeit, is a lurking variable.

Includinga lurking variablemay

� Have noeffect
� Make youre-thinkthecauseof aphenomenon
� Make you re-thinkthedirection(increasingvs de-

creasing)of anassociation

Failing to think aboutandincludelurking variablesis the
primaryreasonthatstatisticiansoftensay:

Correlation and associationdo not imply
causation.


