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STAT 250 The Big Picture
Dr. Kari Lock Morgan

Describing Data:

One Quantitative Variable Sampling

SECTIONS 2.2, 2.3

« One quantitative variable (2.2, 2.3) Sieireial
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fnti st Obesity Trends* Among U.S. Adults
Descriptive Statistics ERFae. 1990, 2000, 2010

(*BMI 230, or about 30 Ibs. overweight for 5’4" person)
¢ In order to make sense of data, we need ways to 2000
summarize and visualize it

e Summarizing and visualizing variables and
relationships between two variables is often known
as descriptive statistics (also known as exploratory
data analysis)

¢ Type of summary statistics and visualization
methods depend on the type of variable(s) being
analyzed (categorical or quantitative)

¢ Today: One quantitative variable

‘DNoDalaD <toql] 10%- 14l 5% 20fBe% 2% | 230% e

Statistics: Unlocking the Power of Data

Source: Behavioral Risk Factor Surveillance System, CDC. A=

Obesity in America Behavioral Risk Factor Surveillance System
i i i . Prevalence* of Self-Reported Obesity Among U.S. Adults by State and Territory,
e Obesity is a HUGE problem in America BRFSS, 2013
State Interval
. . . Alabama 324 (30.8, 34.1)
* We’ll explore this with two different types of nisska 254 65,500
Arizona 26.8 (24.3, 29.4)
data, both collected by the CDC: Ariansas 506 (327, 36.6)
California 24.1 (23.0, 25.3)
. . Colorado 213 (20.4, 22.2)
o Proportion of adults who are obese in each state Connecticut 250 @5.264)
Delaware 31.1 (29.3, 32.8)
. District of Columbia 22.9 (21.0, 24.8)
oBMI for a random sample of Americans Fiorida 264 @53,27.0
Georgia 30.3 (28.9, 31.8)
Guam 27.0 (24.4, 29.8)
Hawaii 218 (20.4, 23.2)
Idaho 29.6 (27.8, 31.4)
Ilinois 29.4 (27.7, 31.2)
Indiana 31.8 (30.6. 33.1)

http://www.cdc.gov/obesity/data/table-adults.html
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Obesity by State Dotplot

¢ In a dotplot, each case is represented by
a dot and dots are stacked.

¢ Easy way to see each case
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Minitab: Graph -> Dotplot -> One Y -> Simple
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Histogram Shape
e The height of the each bar corresponds to the

number of cases within that range of the variable R
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Minitab: Graph -> Histogram -> Simple

National Health and Nutrition .
BMI of American
Examination Survey
age  pregnamt  etheicity smoker  dishetic  height  weight  waist  wel mi 1 1600

i m Nordsapanc Black no o o916 1250 0.457 QOFENGSET 1459769 1400
7o Nor-idspanic White ne o 1.740 T840 0.980 008711699 2490421

W no NordiEspanic White no o 1.366 3290 0.547 008171766 1763171 1200

1 no Nosdsspanic Black  no o hA 13,30 A A NA
48 no Kerbispanic White  yet o 1.783 250 0.990 007TR0RS5S 2000619 - 1000 -
19 no Other/Mults ne o 1620 $9.20 0516 008010419 22.55754 §
59 no Nondespanic Blatk  nd 0 1629 7HOO0 0507 0074GIZSY 2939158 % 800
13 m Nemtespanic White no o 1620 40,70 0.641 008008245 1550831 E

1N no Nor Hapanic Blatk  no o 1.56% 4550 0646 OO73I?TE2S 1A4A2TOD el
P R T B I T T S -
% e Noridspanic White née o Lng 500 0.765 Q07412172 2199691
W m NordEspanic White no o 1.800 $9.20 1,128 008590697 30.61728 200
70 no Mexican American  no 1 1.577 B3.60 A KA 25573
3 no Koy Hipanic White  yes o 1.662 75,50 1.003 O0A&57T423T 2733245 0
3B mo Norteipanic White  yes o 1.749 5.60 0.867 Q07343174 26.67338
& no Nomdispanic Blatk no o 1482 41.50 0.748 008420641 1995803
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BMI of Americans Notation

¢ The sample size, the number of cases in the
The distribution of BMI for American adults is sample, is denoted by n

a) Symmetric e We often let x or y stand for any variable, and x;
b) Left-skewed , X5, -, X, represent the n values of the variable x

c) Right-skewed = =
o x,=324,x,=284,x;=268, ...

120
1000
g 5 State i Interval
E Alabama 32.4 (30.8, 34.1)
S Alaska 28.4 (26.5, 30.4)
= Arizona 26.8 (24.3, 29.4)
Arkansas 34.6 (32.7, 36.6)
i California 24.1 (23.0,25.3)
o e Colorado 213 (20.4, 22.2)
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Mean Mean
Variable N N* Mean\ SE Mean StDev Minimum Q1 Median Q3 Maximum
The mean or average Of the data Values is Obese 53 o 0.464 3.377 21.300 26.350 28.900 31.050 35.100
mean = 34 of all data values The average obesity rate across the 50 states is p = 28.606.
number of data values

SE Mean StDev Minimum Q1 Median Q3 Maximum
0.0437 7.064 7.987 19.573 24.163 28.995  €6.437

mean = Xq + X + -+ Xn _ & Z::iable 2615;{ 491:;

n n

The average BMI for Americans in this sample is

e Sample mean: X X = 24.887.
¢ Population mean: p (“mu”

Minitab: Stat -> Basic Statistics -> Display Descriptive Statistics
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Median Measures of Center
¢ For symmetric distributions, the mean and the
The median, m, is the middle value when the median will be about the same
data are ordered. e For skewed distributions, the mean will be

If there are an even number of values, the more pulled towards the direction of skewness

median is the average of the two middle values.

¢ The median splits the data in half.

Variable N N* Mean SE Mean StDev Minimum QL i
Obese 53 0 28.606 0.464 3.377 21.300 26.350

Minitab: Stat -> Basic Statistics -> Display Descriptive Statistics

Q3 Maximum
31.050 35.100
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Measures of Center

o m=24.163
1400 m HT . »
i Mean is “pulled
1200
. i =#4.887 in the direction
>
£ of skewness
o
= 600
400
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bmi
Variable N N* Mean SE Mean StDev Minimum Q1 Median Q3 Maximum
bmi 26159 1) 0.0437 7.064 7.987 19.573 24.163 28.995 66.437

1/30/2015

/;) Skewness and Center

A distribution is left-skewed. Which measure of
center would you expect to be higher?

a) Mean
b) Median
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Outlier

An outlier is an observed value that
is notably distinct from the other
values in a dataset.

Outliers

Histogram of PlaysPerFumble
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More info here
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Resistance

A statistic is resistant if it is
relatively unaffected by extreme
values.

e The median is resistant while the mean is not.

Mean Median
With Outlier 105.22 101.0
Without Outlier 102.56 100.5

Outliers

¢ When using statistics that are not resistant to
outliers, stop and think about whether the
outlier is a mistake

¢ Ifnot, you have to decide whether the outlier
is part of your population of interest or not

e Usually, for outliers that are not a mistake, it’s
best to run the analysis twice, once with the
outlier(s) and once without, to see how much
the outlier(s) are affecting the results

Statistics: Unlocking the Power of Data
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Standard Deviation Standard Deviation
The standard deviation for a ¢ The standard deviation gives a rough estimate
quantitative variable measures the of the typical distance of a data values from
spread of the data the mean

¢ The larger the standard deviation, the more
variability there is in the data and the more
spread out the data are

e Sample standard deviation: s
¢ Population standard deviation: o (“sigma”)

Variable N N+ Mean SE Mean 4inimum Q1 Median Q3 Maximum
Cbese 53 0 28.606 0.464 21.300 26.350 28.%00 31.050 35.100

Minitab: Stat -> Basic Statistics -> Display Descriptive Statistics
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- - 0
Standard Deviation 95% Rule
5 8 s=1 If a distribution of data is approximately
% 2] symmetric and bell-shaped, about 95%
7] of the data should fall within two
5 10 5 0 5 10 15 standard deviations of the mean.
g 21 e For a population, 95% of the data will be between
z s=4 i-2cand pu+ 20
* Z, e Fora samplt_e, 95% of the data will be between
15 10 5 0 5 10 15 X —2sand X —2s
Both of these distributions are bell-shaped
Statistics: Unlocking the Power of Data Lock® Statistics: Unlocking the Power of Data
The 95% Rule 95% Rule

Give an interval that will likely contain 95% of
obesity rates of states.

Variable N N* Msan SE Mean StDev Minimum Q1 Median Q3 Maximum
Obese 53 0 28.606 0.464 3.377 21.300 26.350 28.900 31.050 35.100

Statistics: Unlocking the Power of Data Statistics: Unlocking the Power of Data
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@ 95% Rule The 95% Rule

g s=1

Could we use the same method to get an
interval that will contain 95% of BMIs of ° _‘ : ‘ ‘ :
American adults?
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a) Yes
b) No

Frequency
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/}P The 95% Rule To Do
N The standard e Read Sections 2.2 and 2.3
51 deviation for hours of » Do Homework 2.2 (due Friday, 2/6)
8 5 sleep per night is
§ closest to
8 91
o a) ¥
& 1 b) 1
ol c) 2
r T T T T T 1 d) 4_
[i] 2 4 [ 8 1 12
sleep e) I have noidea
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