Describing Quantitati ve Data

e Symmetry....... (vs: skewedleft, skewedright)
e Modes,Gaps........ (how mary, describeghem)
e QOutliers............ (yes/nodescribaf present)
e NumericalSummaries...... (chooseandreport)

— Meanand SD: symmetric,unimodal,few or
nooutliers

— Five NumberSummaryandIQR: all others!

OneMore Step:

e Sometimesheoverall patternof alarge numberof
obsenationscanberepresentedy asmoothcune.



SmoothCurve Densities

density
0.06 0.08 0.10

0.04

0.02

0.0

0 5 10 15 20 25
observations

30

density
0.06 0.08 0.10

0.04

0.02

Mode -->|

0.0

0 5 10 15 20 25
observations

30




density

density
0.0

0.10

0.08

0.06

0.04

0.02

0.0

0.04 0.06 0.08 0.10

0.02

0 5 10 15 20 25 30
observations

0 5 10 15 20 25 30
observations




density

density

0.3

0.2

0.1

0.0

0.4

0.3

0.2

0.1

0.0

-4 -2 0 2
observations
Mean = Median = Mode
T T T T
-3 -2 -1 0 1 2

observations




Normal Distrib ution
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e Description

— Symmetric
— Unimodal
— Outliers: Expectaboutl or 2 per 100 obser
vations
e Centerspread

— Mean= Median= Mode

— SD = distanceo “inflection points”
(changdrom cupped-darn to cupped-up)
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e Areaundercurve = percenbf obserations
— Like adensityhistogram!

e “Reading”theNormalCune

The 68%—-95%—-99.7%Rule

68% between Mean— 1xSD and Mean+ 1xSD
95% between Mean— 2xSD and Mean+ 2xSD
99.7% between Mean— 3xSD and Mean+ 3xSD

Interpolateor guessntermediatgercentage@hereexist
tablesif youreally needaccurateanswers..)
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Example: Length of Pregnacies

Thelengthof humanpregnanciesrom conceptiorto birth varies
accordingto a distribution thatis approximatelynormalwith
mean266 daysandstandardieviation 16 days.Usethe 68—95—
99.7rule to answerthefollowing questions.

(a) Betweenwhat valuesdo the lengthsof the middle 95% of
all pregnanciedall?

(b) How shortaretheshortes®.5%of all pregnancies?
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Example: SAT Scores

SAT scoresareapproximatelynormalwith mean500andstan-
darddeviation 100.Scoreof 8000r higherarereportedas800,
soyou do notneeda perfectpaperto score800on the SAT.

(a) Mary got a scoreof 650. About what percentof students
scoredowerthanMary? (thisis Mary’s percentile)

(b) Whatpercentof studentsvho take the SAT score8007



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

X — Mean

Z-score=
SD

e PregnanciesMean=2665SD=16.

. _ 298—-266 _ 32 __
298days:Z-score= === = 15 = +2.

. _250—266 __ —16 __
250days:Z-score= === = = = —1.

e SAI scores:Mean=5005SD=100.

: . _ 800—500 _ 300 __
800points: Z-score= ==55~ = 356 = 3

: . __ 650—-500 _ 150 __
650points: Z-score= >z~ = 135 = +1.5.
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Example: SAT vs ACT

Jim scores/00 on the mathematicpartof the SAT. Scoreson
the SAT follow thenormaldistributionwith means500andstan-
darddeviation 100. Julie takes the ACT testof mathematical
ability, whichhasmeanl8andstandardieviation 6. Shescores
24.Usethe68—95-99.Fule asneededo answetthefollowing.

(a) Whatis Jim’s Z-scoreAVhatis his percentile?

(b) Whatis Sally’s Z-scoreAVhatis herpercentile?

(c) If bothtestsmeasurdghe samekind of ability, who hasthe
higherscore?



Transformations, Part |
Do the unitsof measuremerimatter”?

Addingor subtiactinga constant:
Age at Deathof US Presidents:

TABLE +-3 Age at death of U.S. presidents

Washington 67 Fillmore 74 Roosevelt 60
Adams 90 Pierce 64 Taft 72
Jefferson 83 Buchanan 77 Wilson 67
Madison 85 Lincoln 56 Harding 57
Monroe 73 Johnson 66 Coolidge 60
Adams 80 Grant 63 Hoover 90
Jackson 78 Hayes 70 Roosevelt 63
Van Buren 79 Garfield 49 Truman 88
Harrison 68 Arthur 56 Eisenhower 78
Tyler 71 Cleveland 71 Kennedy 46
Polk 53 Harrison 67 Johnson 64
Taylor 65 McKinley 58 Nixon 81

AGE AT DEATH

67 74 60 90 64 72 83 77 67 85 56 57
/3 66 60 80 63 90 78 70 63 79 49 88
68 56 78 71 71 46 53 67 64 65 58 81

YEARS SI NCE AGE 35 (ELEGQ BILITY FOR COFFI CE)
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 67.5 615 78 16.5
Yrs Since35 | 34.14 32.5 26.5 43

Nni . _46—69.14 __
KennedyDied age46; Z-score= =55~ = —2.05.

Died Il yearsafter elegibility; Z-score = 11=34-14 —

Nixon: Died age81; Z-score= 8.=6914 — 11 5.

11.28
Died 46 yearsafter elegibility; Z-score = 26=3%.14 _



Multiplying or dividing by a constant:
Predictechighsin 76 U.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

Originalreadingsn Fahrenheitwhathappen# we switch
to Centigrade? C' = (F' — 32) x 5/9]
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Fahrenheit F.-32 Centigrade



Data Mean SD | Median Q1 Q3 IQR
F 53.13 14.63 56.50 43.50 63.00 19.50
F—32 21.13 2450 1150 31.00
(F—32) x5/9 | 11.74 13.61 6.39 17.22

Lowesthigh: Billings Montana

e 11° FahrenheitZ-score= %g’él?’ — —2.88.

e °F — 32 = —21: Z-score= —2};%-13 — —92.88.

e 11.67° CentigradeZ-score= =1L87-1L74 — _9 g3




