
MATH 160 – Summarizing Data using Calculations (Mostly Chapters 3 & 4)
Most of the concepts in these chapters are fine.  What I don’t like about the book is that is uses the “conceptual” formulas for the calculations instead of the “computational” ones.  This is ok in general because we will use the calculator to do most of our work, but should you want to do a calculation by hand you would never use the formulas in the book.  I have provided the computational forms for you.  I don’t like the z-score method for looking at unusual points so we won’t be studying that.  We will use Box plots to look for unusual points.  The book uses the term “outlier” instead of unusual point and I hate that for reasons I will describe in class.  The book’s discussion of percentiles is not totally to my liking so we will replace that section with the material I’ve included below. The Chapter 4 material is ok and gives a good start to the more complex ideas of Chapter 13 (material that is beyond the scope of this class).
Ungrouped Data Central Tendency [Sec 3-1]

Mean

Median

Mode

Relationships among the 3 [in the book but not in 1 place]
Ungrouped Data Dispersion  [Sec 3-2]

Range

Standard Deviation & Variance

Coefficient of Variation
Measures of Position [Sec 3-3]

Quartiles

Percentiles & Percentile Rank [Don’t like this See below.]
5-Point Summary 
Box-and-Whiskers Plot [“IQR method”]
Grouped Data Mean & Standard Deviation [Sec 3-1, 3-2, formulas below]
Empirical Rule [Sec 3-2]
Scatterplots [Sec 4-1]

Types of Relationships

Correlation Coeffiecient 

Simple Linear Regression [Sec 4-2


R2
Nomenclature
Coefficient of Variation = CV = 100 (standard deviation)/ mean

x-bar = sample mean = x/n

 = population mean = x/N

R = range = Max – Min

Med = median = the middle ordered value for odd sample sizes, average of 2 middle ordered values for even sample sizes

The following are the common computational forms for standard deviation:
Pop Std Deviation =  = 
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Sample Std. Deviation = 
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IQR = Q3 – Q1
Percentile & Percentile Rank
A percentile is a data value for a given percentage.  You first find:

Percentile = Pp= pn/100

If this calculation comes out to be a fractional value, you round UP to the next whole number and look through your ordered data to find that ranked value.  This is the percentile.


If this calculation comes out to be an exact whole number, you look through your ordered data to find that ranked value AND the next higher value.  The percentile is the average of these 2 values.

Percentile Rank is the percentage association with a given data value.  Do not use the formula given in the book.  This is the preferred formula.

Percentile Rank = 100 * (Number of values less than x + 0.5 fx)/N

Where fx is the frequency of x in the data

Computational forms for mean and standard deviation taken from Grouped data:
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Correlation & Regression computational formulas:

[image: image7.wmf](

)

(

)

[

]

(

)

[

]

n

y

y

n

x

x

n

y

x

xy

r

/

/

/

2

2

2

2

S

-

S

S

-

S

S

S

-

S

=



[image: image8.wmf](

)

(

)

n

x

x

n

y

x

xy

b

/

/

2

2

1

S

-

S

S

S

-

S

=



[image: image9.wmf]x

b

y

b

1

0

-

=


How to make a (Modified) Box Plot (Box & Whiskers)

 1.  Enter all the data into a List

 2. EDIT – SortA for the list you used (this step not absolutely required but helpful)

 3. STATS – CALC – 1-Var Stats for the list you used 

 4.  Find Q1, Med, Q3 

 5. Draw a number line that covers the range of your data

 6.  On the number line max the “Box” Q1, Med, Q3

 7.  Determine Interquartile Range IQR= Q3 – Q1

 8.  Determine Inner fences:  LIF = Q1 – 1.5 IQR;    UIF = Q3 + 1.5 IQR

 9.  Determine lower whisker:   LW = smallest data point bigger than LIF

10. Determine upper whisker:  UW = largest data point smaller than UIF

11. Mark any points outside of the whiskers with a star, these are unusual points

12. For star points determine outer fences:  LOF = Q1 – 3 IQR; UOF = Q3 + 3 IQR

13.  Any star points outside of these fences get circled as highly unusual points

How to do a regression/correlation
1.  Make sure your Diagnostics are turned on.  2nd 0 – Diagnostics on (hit enter twice)

2.  Put independent variable in L1 and dependent variable in L2

3. STAT – CALC – 4 LinReg (ax+b)

4. slope = a,  intercept = b;  corr = r
BONUS POINTS (1 point each)


1.  The heights of 5 starting players on a basketball team have a mean of 76 inches, a median of 78 inches, and a range of 11 inches.

a.  If the tallest of these 5 players is replaced by a substitute who is 2 inches taller, find the new mean, median and range.


b.  If the tallest player is replaced by a substitute who is 4 inches shorter, which of the new values (mean, median, range) could you determine and what would their new values be?


2. Suppose there are 150 freshmen engineering majors at a college and each of them will take the same 5 courses next semester.  Four of these courses will be taught in small sections of 25 students each, whereas the 5th course will be taught in 1 section containing all 150 freshmen.  To accommodate all 150 students, there must be 6 sections of each of the 4 courses taught in 25-student sections.  Thus there are 24 classes of 25 students and 1 class of 150 students.


a.  Find the mean size of these 25 classes.

b.  Find the mean class size from a student’s point of view, noting that each student has 5 classes containing 25, 25, 25, 25, and 150 students.

c.  Are the means in parts (a) and (b) equal?  If not, why not?
CHAPTER 3-4 HOMEWORK


1.  The following data set belongs to a population:

	5
	-7
	2
	0
	-9
	16
	10
	7


Calculate the mean, median, and mode.



2.  The following table gives the sticker prices for base models of 10 2-door small cars as of a particular date:

	Make/Model
	Sticker Price

	Acura RSX
	$20,025

	Chevrolet Cavalier LS
	$15,820

	Ford Focus ZX3 Comfort
	$14,495

	Honda Civic EX
	$16,860

	Hyundai Accent GL
	$10,899

	Mini Cooper
	$16,449

	Oldsmobile Alero GL2
	$21,900

	Pontiac Sunfire
	$14,930

	Toyota Celica GT
	$17,390

	Volkswagen Golf GL
	$15,580



Calculate the mean and median for the data on sticker prices for these cars.



3.  For any data, the sum of all values is equal to the product of the sample size and mean, i.e., 
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.  Suppose the average amount of money spent on shopping by 10 persons during a given week is $105.50.  Find the total amount of money spent on shopping by these 10 people.



4.  The mean age of 6 persons is 46 years.  The ages of 5 of these 6 persons are 57, 39, 44, 51, and 37 years.  Find the age of the 6th person.



5.  Calculate the range, variance, and standard deviation for the data in Problem 1.

6.  The following data give the numbers of car thefts that occurred in a city in the past 12 days:

	6
	3
	7
	11
	4
	3
	8
	7
	2
	6
	9
	15



Calculate the range, variance, and standard deviation.



7.  Consider the following 2 data sets:

	Data Set I
	12
	25
	37
	8
	41

	Data Set II
	19
	32
	44
	15
	48


Note that each value of the 2nd data set is obtained by adding 7 to the corresponding value of the first data set.  Calculate the mean and standard deviation for each of these 2 data sets (treating each data set as a sample).  Comment on the relationship of these statistics between the 2 data sets.



8.  For 50 airplanes that arrived late at an airport during a week, the time by which they were late was observed.  In the following table, x denotes the time (in minutes) by which an airplane was late and f denotes the number of airplanes:

	‘x
	‘f

	0 to less than 20
	14

	20 to less than 40
	18

	40 to less than 60
	9

	60 to less than 80
	5

	80 to less than 100
	4



Find the mean, variance, and standard deviation



9.  A population has a mean of 82 and a standard deviation of 16.  Using the empirical rule, find what percentage of the observations fall in the intervals 
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10.  The following data give the speeds of 13 cars, measured by radar, traveling on I-84.

	73
	75
	69
	68
	78
	69
	74

	76
	72
	79
	68
	77
	71
	



a.  Calculate the values of the 3 quartiles and the interquartile range

b.  Calculate the (approximate) value of the 35th percentile

c.  Find the percentile rank of 71   .



11.  Prepare a box-and-whiskers plot for the following data:

	36
	43
	28
	52
	41
	59
	47
	61

	24
	55
	63
	73
	32
	25
	35
	49

	31
	22
	61
	42
	58
	65
	98
	34



Does this data contain any outliers?


12.  The National Center for Health Statistics publishes data on state birth rates.  The following table contains the overall birth rate and the teenage (ages 15-19) birth rate for 10 states.  The overall birth rate is defined by the NCHS as “live births per 1000 women,” and the teenage birth rate is defined as “live births per 1000 women aged 15-19”.

a.  Construct the appropriate scatterplot.

b.  Describe the relationship between overall birth rate and teenage birth rate for these 10 states.

	State
	X = overall birth rate
	Y = teenage birth rate

	Alabama
	13.1
	52.4

	Arizona
	16.3
	60.1

	California
	15.2
	39.5

	Florida
	12.5
	42.4

	Georgia
	15.7
	53.4

	New York
	13.0
	26.9

	Ohio
	13.0
	38.5

	Pennsylvania
	11.7
	30.5

	Texas
	17.0
	62.6

	Virginia
	13.9
	35.2


13.  A study compared the body weight (in kilograms) and the brain weight (in grams) for a sample of mammals, with the results shown in the following table.  We are interested in estimating brain weight (y) based on body weight (x).

Calculate the value of the correlation coefficient r.

	Body Weight (kg)
	Brain Weight (g)

	52.16
	440

	60
	81

	27.66
	115

	85
	325

	36.33
	119.5

	100
	157

	35
	56

	62
	1320

	83
	98.2

	55.5
	175


14.  Given the following table of NASCAR drivers results, calculate the regression coefficients b0 and b1 and write the form of the predictive equation.

	Driver
	Y = super speedway wins
	X = short track wins

	Darrell Waltrip
	18
	47

	Dale Earnhardt
	29
	27

	Jeff Gordon
	15
	15

	Cale Yarborough
	15
	29

	Richard Petty
	19
	23


Answers to selected problems:

1.  mean = 3.00, median = 3.50, no mode

2.  mean = $16434.8, median = $16134.5

3.  total = $1055

4. age of the 6th person = 48 years

5.  range = 25, variance = 61.5, standard deviation = 7.84

6.  range = 13, variance = 13.8409, standard deviation = 3.72

7.  s = 14.64 for both data sets

8.  mean = 36.80, variance =597.7143, standard deviation = 24.45

9.  68%, 95%, 99.7%

10.  a.  69, 73, 76.5, 7.5; b. 71   c. 34.62%

11.  no outlier

12.  The relationship between overall birth rate and teenage birth rate appears to be positive

13.  r = 0.0992

14.  y = 18.2478 + 0.03376 x

REGRESSION EXAMPLE PROBLEM

Suppose we take a sample of 7 households from a low-to-moderate-income neighborhood and collect information on their incomes and food expenditures for the past month.  The information obtained (in hundreds of dollars) is given in the  following table:

	Income
	35
	49
	21
	39
	15
	28
	25

	Food Exp
	9
	15
	7
	11
	5
	8
	9


a.  Make a scatterplot of the data

b.  Is there a trend in the data?  If so, what is it?

c.  What is the correlation coefficient for  this data?


d.  Determine a regression equation to predict Food Expenditure from Income.


e.  What percentage of the observed variability is explained by the linear model?

f.  Estimate the food expenditure per month for a household with an Income of $2000.
Project #2:  Chapter 3

Collect information on any quantitative variable for 30 members as you did for Mini-Project 1-1.  Choose a different project this time, however.

Once you have collected the data, answer the following questions:

a.  List the data

b.  What is the target population for the sample you used?  Be specific.

c.  Is your sample a random sample from this target population?  Explain your answer.

d.  Do you think your sample is representative of this population?  Explain why or why not.

e.  Is this an example of sampling with replacement or without replacement.  Explain why?


f.  Are the sample data discrete or continuous.  Explain why?


g.  What is an element and a variable in this data set?

h.  Describe any problems you had in collecting the data and what impact it had on your sample.

i.  Were any of the data values in the sample unusable.  If yes, explain why.


j   Calculate the following for you data:


1.  Mean


2.  Median


3.  Mode


4.  Range


5.  Standard Deviation


6.  Coefficient of Variation


7.  Quartiles


8.  Interquartile Range


9.  the 33rd 
percentile

         10.  Make a Box-and-Whiskers Plot
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