Typesof Data

e Qualitatve (Cateyorical)—
M/F, Fr/So/Jdr/SrDem/Rep/Wrestleetc.

— Bargraph(frequeng or percent)

— PieChart

— Center/Location: Mode (mostfrequent)
— Soread/Variability: None!

— Later in 36-201: Contingeng Tables

e Quantitatve (Discreteor Continuous)—
Dollars,Age, TestScore Numberof Cars,etc.

— Stemand|eaf

— boxplot

— histogram(frequeng, percentdensity)

— Location: Five numbersummary:

Min, Q1,Med, Q3, Max

— Center/Location: Mean,Median,Mode(if dis-
crete)

— Soread/Variability: Range]QR,
Standardeviation (SD; seebelow!)

What is the best summary for quantitative data???
e Needto know the shapeof thedata.




Shapeof Quantitati ve Data Distrib utions

Main distinctions for stem and leaf and histograms:

e Symmetry

— symmetric
— skewed left
— skewedright

e Numberof modes

— unimodal(onehump)

— bimodal(two humps) trimodal(three) etc.
— multimodal(two or morehumps)

— rectangula(flat acrosghetop, no humps)

e Qutliers

— Saywhetheror notthereareary
— If thereare:

x Write themdown
x 1S eachonehighor low?
x 1S eachonefarfrom non-outliersor close?



Useful Numerical Summaries

e Unimodal

Shape Center Spread
Symmetrichooutliers Mean= Median= Mode SD
Symmetricoutliers Mean= Median IQR
Skewed left Mean< Median IQR
Skewedright Mean> Median IQR

e Multimodal

— Describehemodalhumpswhere how wide)
— Describethe gaps(where,how wide)
— Maybegive overall Median,|IQR



The Standard Deviation

At onefood testinglaboratory the egg fat contentdata
was

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

N = thenumberof obserations= 7.
1, 9, ..., zny Nametheindividual obserations:

Ir1 = .62, ro = 55, Iy — 34, Tg4 = .24,
rs = .80, rg = .68, x7 = .76

The Mean

T=(x1+x2+ - +2xn)/N =0.57

Deviations from the Mean; MAD and Variance

Obseration Deviation AbsDev SqDev

T r—7 |r—z| (x-71)°

r1 = .62 0.05 0.05 0.0025

T2 = .00 —0.02 0.02 0.0004

r3 = .34 —0.23 0.23 0.0529

x4 = .24 —0.33 0.33 0.1089

xs = .80 0.23 0.23 0.0529

re = .68 0.11 0.11 0.0121

x7 = .76 0.19 0.19 0.0361

Mean 0.57 0.00 0.1657  0.0380

v/0.0380 = 0.1949



The Sample Standard Deviation (SD)

We just calculated

SampleMean(z) = (z1+x2+---+2an)/N = 0.57
Populationvariance = [(z1 —2)°+ -+ (znv — )| /N
= 0.0380
PopulationSD = \/PopulationVariance: 0.1949

For technicalstatisticalreasong“unbiasedestimates”)
we usuallycalculate

SampleMean(z) = (1 + z2 +---+an)/N = 0.57
SampleVariance(s®) = [(z1 —Z)* + -+ + (wn — T)?] /(N — 1)

= 0.0443

SampleSD (s) = /SampleVariance = 0.2105



Comparing Mean/SDwith Median/IQR
Amongtheeggfat measurements

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

thelargestis

What if it were bigger still?
rs Mean SD Median IQR

0.8 057 0.21 0.62 0.275
09 058 0.23 0.62 0.275
1 060 0.26 0.62 0.275

2 0.74 0.58 0.62 0.275

3 088 0.95 0.62 0.275
10 1.88 3.58 0.62 0.275
20 331 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

e Examples..

— Would You Votefor Smith?

— Do You Approve of PlanB to FundNew Sta-
diumsin Pittskurgh?

— Did theCoin ComeUp Heads?

e NumericalRepresentation

— Yes=1
— No=0

e We aretypically interestedn

— Center:SampleMean
— SpreadSampleVariance SD

Example
32 peoplewereasked: Do you approve of PlanB?

1000100000000O0O0O
0000010010000001

5 Yes’'s
27 No’ s



Mean; Fraction of Yes's

(# Yess)
N

SampleMean(z) = (x1+---+2an)/N =
5/32 = 0.1563

Variance and D

Samplevariance(s®) = [(z1 —Z)* + -+ - + (v — T)?] /(N — 1)

_ (#Yess) x (#No's) _ 0.1361
N x (N —1)

SampleSD (s) = /SampleVariance = 0.3689

Notes:
e Segel p. 131 hasatypo (X = Yess, Y = NO'S):

Y X xY
X+ should be: X

nx(n—1) nx(n—1)

e Many books use

o (#Yes's) x (#No's)
ST N x N

for the variance of binary data
(s> = 0.1318, s = 0.3631).



