
DescribingQuantitati ve Data

� Symmetry ������������� (vs: skewedleft, skewedright)

� Modes,Gaps ��������������� (how many, describethem)

� Outliers ����������������������� (yes/no,describeif present)

� NumericalSummaries������������� (chooseandreport)

– MeanandSD: symmetric,unimodal,few or
nooutliers

– FiveNumberSummaryandIQR: all others!

OneMoreStep:

� Sometimestheoverallpatternof a largenumberof
observationscanberepresentedbyasmoothcurve.



SmoothCurve Densities
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<-- Mean

<---- Median

Mode -->
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Find:
A: Mean
�
B: Median
C: Mode
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Mean = Median = Mode



Normal Distribution
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<- Mean - 1*SD

<- Mean

<- Mean + 1*SD

� Description

– Symmetric

– Unimodal

– Outliers:Expectabout1 or 2 per100obser-
vations

� Center, spread

– Mean 	 Median 	 Mode

– SD 	 distanceto “inflection points”
(changefrom cupped-down to cupped-up)
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� Areaundercurve 	 percentof observations

– Likeadensityhistogram!

� “Reading”theNormalCurve

The 68%–95%–99.7%Rule

68% between Mean 
 1 � SD and Mean � 1 � SD
95% between Mean 
 2 � SD and Mean � 2 � SD

99.7% between Mean 
 3 � SD and Mean � 3 � SD

Interpolateor guessintermediatepercentages(thereexist
tablesif you reallyneedaccurateanswers.. . )
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Example: Length of Pregnacies
Thelengthof humanpregnanciesfromconceptiontobirthvaries
accordingto a distribution that is approximatelynormalwith
mean266daysandstandarddeviation16days.Usethe68–95–
99.7rule to answerthefollowing questions.

(a) Betweenwhatvaluesdo the lengthsof the middle 95% of
all pregnanciesfall?

(b) How shortaretheshortest2.5%of all pregnancies?
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Example: SAT Scores
SAT scoresareapproximatelynormalwith mean500andstan-
darddeviation100.Scoresof 800or higherarereportedas800,
soyoudonotneedaperfectpaperto score800on theSAT.

(a) Mary got a scoreof 650. About what percentof students
scoredlower thanMary?(this is Mary’spercentile.)

(b) Whatpercentof studentswho take theSAT score800?



Z-scores(“Standard Scores”)
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� To usethe68%–95%–99.7%Rule,youreallyonly
needto know “How manySD’s fromthemean?”


-score	

� � � �����
���

� Pregnancies:Mean=266,SD=16.

298days:


-score	 ���������� � !  	 "#�!  	 $ % .
250days:


-score	 �'&)(����� � !  	 � !  !  	 � *

.

� SAT scores:Mean=500,SD=100.

800points:


-score	 ��(�(���&+(�(! ('( 	 "�('(! ('( 	 $ , .

650points:


-score	  #&)(���&+(�(! ('( 	 ! &+(! ('( 	 $ * �.- .
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Example: SAT vs ACT
Jim scores700on themathematicspartof theSAT. Scoreson
theSAT follow thenormaldistributionwith mean500andstan-
darddeviation 100. Julie takes the ACT testof mathematical
ability, whichhasmean18andstandarddeviation6.Shescores
24.Usethe68–95–99.7ruleasneededto answerthefollowing.

(a)Whatis Jim’s / -score?Whatis hispercentile?

(b) Whatis Sally’s / -score?Whatis herpercentile?

(c) If both testsmeasurethesamekind of ability, who hasthe
higherscore?



Transformations, Part I

Do theunitsof measurement“matter”?

Addingor subtractinga constant:

AgeatDeathof USPresidents:

AGE AT DEATH
67 74 60 90 64 72 83 77 67 85 56 57
73 66 60 80 63 90 78 70 63 79 49 88
68 56 78 71 71 46 53 67 64 65 58 81

YEARS SINCE AGE 35 (ELEGIBILITY FOR OFFICE)
32 39 25 55 29 37 48 42 32 50 21 22
38 31 25 45 28 55 43 35 28 44 14 53
33 21 43 36 36 11 18 32 29 30 23 46
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Data Mean SD Median Q1 Q3 IQR
AgeatDeath 69.14 11.28 67.5 61.5 78 16.5

Yrs Since35 34.14 32.5 26.5 43

Kennedy:Diedage46;


-score	 01 ��2 ���3 ! 0!'! 34�+� 	 � %5�768- .
Died ll yearsafter elegibility;


-score 	 !'! �9")0�3 ! 0 	

Nixon: Diedage81;


-score	 � ! �9 '��3 ! 0!'! 3:��� 	 $ * �768- .
Died 46 yearsafter elegibility;


-score 	 0; ��2")0�3 ! 0 	



Multiplying or dividingbya constant:
Predictedhighsin 76U.S.Cities,Jan24,1999.

51 58 27 58 56 63 56 11 59 57 45 48 67 48 63 36
43 38 65 43 70 41 46 36 38 72 14 63 52 70 72 43
64 34 52 57 61 60 46 56 80 34 27 53 63 60 66 70
40 68 58 73 27 44 58 60 34 62 50 51 45 74 61 52
80 40 27 46 68 57 72 68 58 59 49 65

Originalreadingsin Fahrenheit;whathappensif weswitch
to Centigrade?[ < 	 =?> � ,8%8@BA -8CED ]

-20 0 20 40 60 80

0.
0

0.
01

0
0.

02
0

0.
03

0

Fahrenheit

-20 0 20 40 60 80

0.
0

0.
01

0
0.

02
0

0.
03

0

F. - 32

-20 0 20 40 60 80

0.
0

0.
01

0
0.

02
0

0.
03

0

Centigrade



Data Mean SD Median Q1 Q3 IQRF
53.13 14.63 56.50 43.50 63.00 19.50F 
 GIH 21.13 24.50 11.50 31.00J F 
 GIHIKL� MINPO 11.74 13.61 6.39 17.22

Lowesthigh:Billings Montana

� *Q*�R
Fahrenheit:


-score	 !�! ��&�"S3 ! "! 0�3T '" 	 � %U�WVQV .

� R > � ,X% 	 � % * :  -score	 ��� ! �2� ! 3 ! "! 0�3T '" 	 � %5�7VQV .

� *Q* �7YXZ R Centigrade:


-score	 � !'! 3T #[S� !'! 3:[\0��3 ! " 	 � %5�7VQV


