
Typesof Data

� Qualitative (Categorical)—
M/F, Fr/So/Jr/Sr, Dem/Rep/Wrestler, etc.

– Bargraph(frequency or percent)
– PieChart
– Center/Location: Mode(mostfrequent)
– Spread/Variability: None!
– Later in 36-201: Contingency Tables

� Quantitative (Discreteor Continuous)—
Dollars,Age,TestScore,Numberof Cars,etc.

– Stemandleaf
– boxplot
– histogram(frequency, percent,density)
– Location: Fivenumbersummary:

Min, Q1,Med,Q3,Max
– Center/Location: Mean,Median,Mode(if dis-

crete)
– Spread/Variability: Range,IQR,

StandardDeviation (SD;seebelow!)

What is the best summary for quantitative data???� Needto know theshapeof thedata.



Shapeof Quantitati ve Data Distributions

Main distinctions for stem and leaf and histograms:

� Symmetry

– symmetric
– skewedleft
– skewedright

� Numberof modes

– unimodal(onehump)
– bimodal(two humps),trimodal(three),etc.
– multimodal(two or morehumps)
– rectangular(flat acrossthetop,nohumps)

� Outliers

– Saywhetheror not thereareany
– If thereare:� write themdown� is eachonehighor low?� iseachonefarfromnon-outliersorclose?



UsefulNumerical Summaries

� Unimodal

Shape Center Spread
Symmetric,nooutliers Mean � Median � Mode SD
Symmetric,outliers Mean � Median IQR
Skewedleft Mean � Median IQR
Skewedright Mean � Median IQR

� Multimodal

– Describethemodalhumps(where,how wide)
– Describethegaps(where,how wide)
– MaybegiveoverallMedian,IQR



The Standard Deviation

At onefood testinglaboratory, the egg fat contentdata
was
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Deviations from the Mean; MAD and Variance

Observation Deviation AbsDev SqDev3 3 4 3 563 4 375 893 4 3;:=<3�> � ?A@CB D�?EDGF D�?EDGF D�?HD.DGB.F3 < � ?IF.F 4 D�?HDGB D�?EDGB D�?HD.D.D-J3LK � ?AM,J 4 D�?IBNM D�?ABNM D�?HDGF.BNO3QP � ?IBRJ 4 D�?AM.M D�?HM.M D�?TSUDCV.O32W � ?AVND D�?ABNM D�?ABNM D�?HDGF.BNO3LX � ?A@.V D�?YS.S D�?YS.S D�?HDZS[B S3]\ � ?�^_@ D�?YS`O D�?YS`O D�?HDCM.@�S
Mean 0.57 0.00 0.1657 0.0380a D�?HDCM.VND � D�?TS`O,J�O



The Sample Standard Deviation (SD)

Wejustcalculated

SampleMean( 3 ) � 8b3�>dc 3 < c efege[c 3ihj:lknm � D�?AFC^
PopulationVariance � o 8b3 > 4 3i: < c epefeRc 893 h 4 3i: <nq knm

� D�?HDCM.VND
PopulationSD � PopulationVariance � D�?TS`O,J�O

For technicalstatisticalreasons(“unbiasedestimates”)
weusuallycalculate

SampleMean( 3 ) � 8b3 > c 3 < c efegeRc 3 h :lknm � D�?AFC^
SampleVariance( r < ) � o 893 > 4 3;: < c efefesc 8b3 h 4 3i: < q k 8tm 4 S :

� D�?HD-J.J�M
SampleSD( r ) � a

SampleVariance � D�?IB SUDGF



Comparing Mean/SDwith Median/IQR

Amongtheegg fatmeasurements

.62 .55 .34 .24 .80 .68 .76

thelargestis � � � �2
�� �
What if it were bigger still?� � Mean SD Median IQR

0.8 0.57 0.21 0.62 0.275
0.9 0.58 0.23 0.62 0.275

1 0.60 0.26 0.62 0.275
2 0.74 0.58 0.62 0.275
3 0.88 0.95 0.62 0.275

10 1.88 3.58 0.62 0.275
20 3.31 7.36 0.62 0.275
30 4.74 11.14 0.62 0.275

100 14.74 37.60 0.62 0.275



Binary (Yes/No)Data

Anotherusefor SampleMean,SampleSD

� Examples.. .

– WouldYouVotefor Smith?
– Do YouApproveof PlanB to FundNew Sta-

diumsin Pittsburgh?
– Did theCoinComeUp Heads?

� NumericalRepresentation

– Yes
�

1
– No

�
0

� Wearetypically interestedin

– Center:SampleMean

– Spread:SampleVariance,SD

Example

32peoplewereasked:Do youapprove of PlanB?

1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1

5 Yes’s
27 No’s



Mean: Fraction of Yes’s

SampleMean( 3 ) � 893 > c efefesc 3 h :ukvm � 8 # Yes’s:m
� F k MCB � D�?TS[FN@.M

Variance and SD

SampleVariance( r < ) � o 893�>w4 3;:x<yc efefesc 8b3ih 4 3i:x< q k 8tm 4 S :
� 8 # Yes’s:{z 8 # No’s:m z 8tm 4 S : � D�?TS`M.@�S

SampleSD( r ) � a
SampleVariance � D�?AM.@.V.O

Notes:

� Siegel p. 131 has a typo ( | �
Yes’s, } �

No’s):

| ( }~ � & ~ � �./ should be:
| � }~ � & ~ � �./

� Many books use
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for the variance of binary data
( � 
 � �2
 � � � � , � � �2
�� � � � ).


