
Pie Chartsω

Bar Graphsω

Comparative Bar Graphsω

Relative Frequency Bar Graphsω

Categorical Data

1.1 - Constructing & Interpreting Graphs
Friday, February 10, 2017 9:58 AM
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Dot Plotsω

Stem (and leaf) plotsω

Numerical Data (Discrete)

Histogramω

Numerical Data (Continuous)
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Frequency Polygonω

Ogive Plotω

Numerical Data (Cumulative Frequency Plots)
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Afterƺ

Compare the distribution pulse rate before and after administering 

a new drug

ω

Stem Plots to Compare Two Groups of Data
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Skewed rightÁ

An outlier at 146Á

Centered around 95Á

Spread between 86 and 146Á

Range of 60Á

Beforeƺ

Skew rightÁ

No outliers Á

Lower center at around 70Á

Spread between 68 to 110Á

Smaller range of 42Á

Shape (only for numerical data)ω

Describe the Distribution
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Make a stem plot of the ages in a college classroom 18, 18, 17, 21, 

26, 40, 23

ω

STAT--> EDIT --> Enter & Type in the dataƺ

Use your calculator to make a histogram of ages in a college 

classroom 18, 18, 17, 21, 26, 40, 23, 27, 22, 19, 20, 21, 18, 35, 32

ω

Examples
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STAT PLOT (2ND + Y=) Turn on & Select the typeƺ

Zoom + 9ƺ
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TRACEƺ

skew rightƺ

Describe the distribution of the graph aboveω

Students took a statistic quiz. The score for the quiz are below. 

Describe the distribution of the quiz scores

ω
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Slightly skewed leftƺ

No outliersƺ

Centered around 42ƺ

Spread of 8 to 50ƺ

Here are the IQ test scores of a few students. Make a stem plot of 

these scores.

ω

145 139 126 122 125 130 96 110  120 143

You are interested in how students in your class get to school in 

the morning. You take a survey and collect the following data:

ω

Construct a bar graph of your dataƺ

Car 15, Bus 3, Walk 5, Bicycle 8, Skateboard 1
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Construct a relative frequency bar graphƺ
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The middle numberƺ

The median is resistant to outliersƺ

Medianω

The average numberƺ

Meanω

STAT + CALC + 1ƺ

2ND  +  1 (L1)ƺ

Calculationω

Measuring Center

1.2 - Summarizing Distributions of Univariate Data
Friday, February 10, 2017 10:38 AM
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Enterƺ

Percentage of observations your value is aboveƺ

30th percentile is the value below which 30 percent of the 

observations may be found

ƺ

Take the average if there are two valuesƺ

Percentilesω

Q1 = first quartile = 25th percentileƺ

Q2 = median = 50 th percentileƺ

Q3 = third quartile = 75th percentileƺ

Quartilesω

Measuring Position

Highest - Lowest

Rangeω

Measuring Spread
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Highest - Lowestƺ

Q3 - Q1ƺ

IQR (Interquartile Range )ω

Use Sx in the TI -84 calculator ƺ

Variance / Standard Deviationω

Q1 - 1.5 * IQR = Bottom fenceƺ

Q3 + 1.5 * IQR = Upper fenceƺ

Outside the "fence" = Outlierƺ

1.5 * IQR ruleω

Exampleω

Outliers 

Graph of the "5 -number Summary"ω

Min Q1 Median Q3 Max

Boxplots
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Min Q1 Median Q3 Maxω

18, 18, 17, 27, 22, 19, 20, 21, 18, 35, 32, 40ƺ

Min: 17ƺ

Q1: 18ƺ

Median: 20.5ƺ

Q3: 29.5

Exampleω
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Q3: 29.5ƺ

Max: 40ƺ

Boxplotƺ

Modified Boxplotƺ

Calculatorω
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Skewed left/rightƺ

Shapeω

Q1 - 1.5 * IQRƺ

Q3 + 1.5 * IQRƺ

Outlierω

Mean or Medianƺ

Centerω

SD or IQRƺ

Spreadω

18, 18, 17, 21, 26, 40, 23, 27, 22, 19, 20, 21, 18, 35, 32ƺ

Skewed rightƺ

No outliers

Exampleω

SOCS
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No outliersƺ

Centered at a median of 20.5ƺ

A spread of IQR = 11.5 ƺ

Xnew = A + B * X oldƺ

A: only affect mean and medianƺ

B: affect allƺ

Linear Transformationsω

The Effect of Changing Units on Summary Measures

Examples

Min = 56ƺ

Q1 = 66ƺ

Med = 72ƺ

Q3 = 77ƺ

Max = 100ƺ

IQR = Q3 - Q1 = 11ƺ

IQR * 1.5= 16.5ƺ

Bottom fence = Q1 - IQR * 1.5 = 49.5ƺ

Upper fence = Q3 + IQR * 1.5 = 93.5ƺ

Construct a modified boxplot for this data setω

Symmetricƺ

One outlier at 110ƺ

Centered at a median of 72

Describe the distribution of test scoresω
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Centered at a median of 72ƺ

With a spread of IQR of 11ƺ
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Scatterplots

Direction: Positive or Negative ω

Interpreting Scatterplots

2.1 - Correlation & Regression
Friday, February 10, 2017 2:11 PM
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Form: Linear or Non - linearω

Strength: Weak, Moderate or Strongω

Example ω
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Positive, linear, strong relationship between horsepower and weight in tons.ƺ

Correlation Coefficient (r)
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A regression line is a line that describes how y changes as x changes

Least Squares Regression Line
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A regression line is a line that describes how y changes as x changesω

Can be used to predict the value of y for a given value of xω

Called the Least Squares regression line because it make the smallest sum of 

squares

ω

LSRL will always run through the point (mean of x, mean of y)ω

Formulas (hat = predicted)ω

Remember to note what x and y areω

Input dataƺ

STAT-- >CALC-- > 4:LinReg(ax+b)ƺ

LinReg(ax+b) L1, L2ƺ

Calculationω
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Catalog (2ND + 0) -- > DiagnosticOnƺ

Do LinReg again to display rƺ

R^2=r^2ω

Coefficient of Determination = (Correlation Coefficient)^2

Coefficient of Determination
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Coefficient of Determination = (Correlation Coefficient)^2ω

Percent of the change in y that is explained by the change by the change in x / 

least squares regression line

ω

From the previous example, 41.9% of the change in y can be explained by the 

change in x

ω

Residuals = observed/actual y - predicted yω

Resid = y - y hatω

Resid < 0: Overpredictedω

Resid > 0: Underpredictedω

Residual Plotω

Residuals ( eˀrror)

no pattern  = good fit ƺ

Exampleω

   Statistics Page 25    



X 3 1 1.5 6 2

Y 10 3 14 15 6

Y hat 10.1 6.76 7.60 15.11 8.43

Residuals -0.1 -3.76 6.4 -0.11 -2.43

Type the regression equation in L3 (y hat)ƺ

L4 = L2 - L3ƺ

Graph L1, L4 (Residuals)ƺ

Calculatorω
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At the summer school, one of Sarah's teachers told her that you can determine 

air temperature from the number of cricket chirps

ω

Explanatory/independent variable: cricket chirpsƺ

Response/dependent  variable: air temperature ƺ

What is the explanatory variable, and what it the response variable1.

Xbar 165.8

Sx 32.0

Ybar 76.83

Sy 9.23

r 0.361

b= r * Sy / Sx  = 0.104ƺ

Ybar = a + b*Xbarƺ

a = Ybar - b*Xbar = 59.57ƺ

Yhat = 59.57 + 0.14 * xƺ

Where y = air temperature, and x = cricket chirpsƺ

To determine a formula, Sarah collected data on temperature and number of 

chirps per minute on 14 occasions. She entered the data into her calculator and 

did 2 -Var Stats. Here are some results. Use this information to find the equation 

of the least -squares regression line

2.

One of Sarah's data points was recorded on a particularly hot day (95F). She 

counted 2432 cricket chirps in one minute. What is the residual for this data 

3.

Examples
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Residual = Y - Yhat  = 95 - (59.57 + 0.104 * 2432) = -217.498 ƺ

counted 2432 cricket chirps in one minute. What is the residual for this data 

point?
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Outliers in the Y direction will lead to large residualsƺ

An outlier is an observation that lies outside the overall patternω

Influential observations are points that would greatly change the result if 

removed

ω

Points with high leverage have values far from the mean (of  X or Y)ω

Outliers and Influential Points

Transformations to Achieve Linearity 

2.2 - Regression, Part II
Friday, February 10, 2017 4:49 PM
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Exampleω

Correlation does not prove causationω

Confounding
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A Lurking Variables is one that is not the explanatory (x) or response (y) 

variable in the study, but can influence how we interpret the relationship 

between them

ω

What looks like an association between x and y but is a Common Responseω

The response is at least partially due to a third factorƺ

Confoundingω

Comparison ω
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Answer: Common ResponseÁ

There is a positive association between the number of drowning and 

hot dog sales. Is the association between two variables most likely due 

to causation, cofounding, or common response? Justify your answer.

ƺ

Exampleω
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Answer: Common ResponseÁ

According to the 19990 census, those states with an above -average 

number X of people who fail to complete high school tend to have an 

above average number Y of infant deaths. In other words, there is a 

positive association between X and Y. The most plausible explanation 

for this is?

ƺ

A drug company is testing a new cream to relieve skin rashes. They try 

it on 20 people and a placebo on 20 people and find that it works 

better. Later someone realizes that the new cream was tested on 

mostly all men and the placebo was tested on mostly all women. Is it 

possible the difference seen could have been due to confounding? 

What about common response?

ƺ
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A parameter is a numerical description of a population characteristicω

A statistic is a numerical description of a sample characteristicω

Census Population Parameter

Survey Sample Statistic

Census vs. Survey

Must represent the population that you want to draw inference aboutƺ

Representative sampleω

Random sampleω

Does not introduce biasω

Characteristics of a Well -Designed and Well -Conducted 

Survey

What is it?ω

Bias

3.1 - Planning & Conducting Surveys
2017ẉ2ῴ10ῄ ῐῼҋ їᴀ 5:54
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Wording of the questionƺ

Under -coverage: miss a certain group of peopleÁ

Non -response: someone in your sample choose not to respondÁ

Sample techniqueƺ

How might it occur?ω

Random digit tableƺ

MATH -- > PRB -- > randInt(lower, upper, number of numbers)Á

Calculatorƺ

Simple Random Sample (SRS)ω

Stratified Random Samplingω

Random Sampling
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Cluster Sampleω

Systematic Random Sampleω
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Comparisonω
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Cluster

If you wanted to select a sample of school children and you did this by 

selecting an SRS of classrooms this would be an example of what type of 

sampling?

a.

Exampleω
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ClusterÁ

Stratified Á

If you wanted to select a sample of school children and you did this by 

randomly selecting 5 children from each grade this would be an example 

of what type of sampling?

b.

Selecting those that are easy of convenientƺ

Convenience Sampleω

Voluntary Response Sampleω

Non -Random Sampling
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Observe individuals ƺ

Measure variablesƺ

Has global warming effected penguin mating behaviorÁ

Do NOT influence the responseƺ

Ovservational Studyω

Do something to your individualsƺ

Does housing penguins in warmer environments effect mating behavior?Á

Observe/measure responseƺ

Experiment ω

Experiments vs. Observational Studies

The phenomenon where patients get better because they expect the treatment to 

work.

ω

Many statistical studies involve testing the effectiveness of drugs. A placebo looks 

identical to the actual drug but contains no active ingredient and so has no real 

physical effect. 

ω

Humans want to be helped by the medication that is administered to them. If they 

think they are receiving a drug to help their condition, they tend to improve even if it 

turns out that the drug is a placebo. 

ω

Placebo Effect

The effect of lurking variables , most often by comparing treatmentsƺ

Example: a "Control group" in a drug study to eliminate the "confounding 

effects"  of environment or the placebo effect

ƺ

Controlω

Each treatment on many units to reduce chance variation

Replicateω

Characteristics of a Well -Designed and Well -Conducted 

Experiment

3.2 - Planning & Conducting Experiments
Saturday, February 11, 2017 12:11 AM
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Each treatment on many units to reduce chance variationƺ

Example: do the mouse study many timesƺ

Use probability (chance) to assign experimental units to treatmentsƺ

May be the most important !!ƺ

Because it allows us to say the different treatment groups start out similarƺ

Randomizeω

If all the experimental units (subjects of the experiment) are randomly assigned to 

either the control group or to the treatment group , then the experiment has a 

completely randomized design. 

ω

Randomize by assigning each subject a number and then generating it to choose 

treatment groups

ω

Completely Randomized Design

Placing subjects into groups of similar individuals . The random assignments into 

treatment groups is carried out separately within each block (think stratified random 

sample)

ω

Block Randomization
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Subjects are matched into pairs and get different treatmentsω

Matched pairs are more similar than random unmatched subjectsω

Randomizing the rest of the experiment is still important!!!ω

Matched Pairs Design

Treatment Imposed = Independent Variable = Factorsω

Experimental Units = Subjectsω

Response Variable Observed = Dependent Variableω

Experimental Set Up
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Double -Blind Experiment
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In a double -blind experiment, neither the subjects nor the researchers know to which 

group, treatment, or control, subjects have been assigned. If a researcher knows that 

a subject is in the control group, they do not expect a treatment effect, and their 

measurement of a response might be understated. If a researcher knows that a 

subject is in the treatment group, they might overstate a response simply because 

they expect it.

ω

An experiment might also be single -blind. In this case, only one of the participants, 

either the subjects or the researchers, knows to which group the subjects have been 

assigned.

ω

Avoids unconscious biasω

i.e. is an observed effect so large that it would rarely occur by chanceƺ

To determine if our data is "statically significant"ω

If we designed and conducted our experiment well, we can generalize these results 

to the population!

ω

Generalizability of Results

Control the effects of outside variables on the outcomea.

Control the subjects of a study to ensure that all participate equally

Control groups are used in experiments in order to ω

Practice Questions
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Control the subjects of a study to ensure that all participate equallyb.

Guarantee that someone other than the investigators, who have a vested 

interest in the outcome, controls how the experiment is conducted

c.

Achieve a proper and uniform level of randomizationd.

Answer: a

Angiotensin -converting enzyme (ACE) inhibitors are used to treat high blood 

pressure. We want to conduct an experiment to see if a new blood pressure drug 

works even better than ACE inhibitors. Design a completely randomized experiment 

to test this.

ω

We will conduct a randomized blocked experiment, blocking on gender.ƺ

In conducting an experiment to see if a new blood pressure drug works even better 

than ACE inhibitors. We learn that men and women may react differently to common 

cardiovascular drug treatments. Design a randomized experiment to test this with 

your new information on gender.

ω

an observational study

The Community Intervention Trial for Smoking Cessation (COMMIT) asked whether a 

community -wide advertising campaign would reduce smoking. The researchers 

located 11 pairs of communities that were similar in location, size, economic status, 

and so on. One community in each pair participated in the advertising campaign and 

the other did not. This is

ω
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an observational studya.

a matched pairs experimentb.

a completely randomized experimentc.

a block designd.

Answer: b

an observational studya.

an uncontrolled experimentb.

a randomized comparative experimentc.

a matched pairs experimentd.

a surveye.

Answer: a

A study of cell phones and the risk of brain cancer looked at a group of 469 people 

who have brain cancer. The investigators matched each cancer patient with a person 

of the same sex, age, and race who did not have brain cancer, then asked about the 

use of cell phones. This is

ω

Double blind, (placebo controlled), matched pairs experiment:ƺ

Match subjects based on performance in a fitness test and genderƺ

Randomize who in the pair gets the new supplement and who gets the old 

supplement / placebo.

ƺ

Give both in the same packaging, making sure the subject doesn't know the  

group and person measuring fitness doesn't know the group either.

ƺ

A fitness instructor wants to test the effectiveness of a performance -enhancing 

herbal supplement. Design an experiment to test this supplement

ω

Block on academic ability ƺ

A researcher believes that students may do better on a test when taken in the same 

classroom where the material was learned. To test this theory she plans to present a 

lecture and then give students a multiple choice quiz on the material. She knows 

there is a lot of variability in the students' academic ability. Design a study to test her 

hypothesis.

ω
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A mathematical description of a random phenomenon. ω

Sample Space (S) = the set of all possible outcomesƺ

Event within the sample space = an outcome or set of outcomes in Sƺ

Probabilities associated with each eventƺ

The Probability Model consists ofω

Probability Model

Disjoint / mutually exclusive exampleω

Not disjoint / not mutually exclusive exampleω

Disjoint Events (aka Mutually Exclusive)

4.1 - Probability Overview
Monday, February 13, 2017 3:39 PM
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A conditional probability is the probability of some event occurring, given that 

some other event has already occurred. The conditional probability of event X 

occurring, given that some other event Y has already occurred, is written as 

P(X|Y). 

ω

For example, P(M|N) would be the probability of the occurrence of event M 

jlyhq wkdw hyhqw Q kdv douhdg| rffxuuhg1 Lw zrxog eh uhdg dv ɒwkh suredelolw| ri 

P/ jlyhq Q1ɓ

ω

As stated earlier, two events are considered independent if the occurrence of 

one of the events does not change the probability of the other event from what 

it would have been had the first event not occurred. Thus, two events, X and Y, 

are independent if P(X|Y) = P(X) or P(Y|X) = P(Y)

ω

Actually, these two conditional relationships are related. If one is true, the other 

must be true. If one is false, the other must be false.

ω

If P(X|Y) = P(X) , then P(Y|X) = P(Y) , and the events are independent .ω

If P(X|Y) ˀP(X), then P(Y|X) ˀP(Y) , and the events are dependent .ω

Independence vs. Dependence

Notationω

Probability Rules
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Rulesω

Overview
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Bayes Rule
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Imitating a real world processω

Describe the possible outcomes1.

Determine the probability of each outcome2.

Link each outcome to one or more random numbers3.

Choose a random number for each "trial"4.

Based on the random number, note the "simulated" outcome5.

Repeat step 4 and 5 for each "simulation"6.

Follow a few stepsω

Simulations

Describe the probability model in this caseƺ

A basketball player shoots 8 free throws during a game. We are interested in the 

probability that she makes 4.

ω

Practice Questions
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0.5a.

0.126b.

P(A and B)c.

P(A|B)d.

P(B|A)e.

Answer: e

Let A be the event that a victim of violent death was a woman and B the event 

that the death was a suicide. The proportion of suicides among violent deaths of 

woman is expressed in probability notation as

ω

P(P)=0.65ƺ

P(C)=0.75ƺ

P(P and C)=0.45ƺ

P(P and C) P˃(P)*P(C)ƺ

So P and C are not independentƺ

Suppose that for a group of consumers, the probability of eating pretzels is 0.65 

and that the probability of drinking Coke is 0.75. The probability of eating 

pretzels and drinking Coke is 0.45. Determine if those two events are 

independent.

ω

What is the probability that the students is either a female of at least 35 years 

old?

ω
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Generally speaking, 1% of college football players use steroids, but your friend 

on the football team has tested positive for steroid use. The blood test the 

league uses correctly comes up positive for 95% of steroid users, but mistakenly 

comes up positive for 1% of non -users. Given that your friend tested positive, 

how likely is it that he has been using steroids?

ω

Of all the soda drinkers in a particular district, 40% prefer brand A and 60% 

prefer brand B. Of those drinkers who prefer brand A, 30% are females, and of 

those who prefer brand B, 40% are female. What is the probability that a 

randomly selected soda drinker prefers brand A, given that the person selected 

is a female

ω
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number of students presentƺ

number of red marbles in a jarƺ

number of heads when flipping three coinsƺ

students ' grade levelƺ

A discrete RV has a countable number of possible outcomesω

Discrete vs. Continuous RVs (Random Variables)

height of students in classƺ

weight of students in classƺ

time it takes to get to schoolƺ

distance traveled between classesƺ

A continuous RV can take any values in an interval of numbersω

4.2 - Intro to Probability for Discrete Random Variables
Monday, February 13, 2017 5:09 PM
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The probability distribution of a discrete RV(X) list all the values possible 

and their probabilities

ω

All be a number between 0 and 1ƺ

Together add up to 1ƺ

The probabilities must:ω

Probability Distribution

Formulaω

Type in X in L1 and P in L2ƺ

Calculatorω

Mean = Expected Value
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1-Var Stats L1, L2ƺ

Formulaω

Calculatorω

Variance = Standard Deviation

Practice Questions
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Construct a probability distribution for these data.ƺ

A bin contains ten $1 bills, five $2 bills, three $5 bills, one $10 bill, and one 

$100 bill. A person is charged $10 to select one bill. Let the random variable 

(X) be the amount someone wins by playing. 

ω

What is the mean and standard deviation of the amount of money 

someone can expect to win? 

ƺ

You work for a company and are tasked with evaluating a proposed 

venture. The venture stands to make a profit of $10,000 with probability 

4/20, to make a profit of $5200 with probability 8/20, to break even with 

probability 1/4, and to lose $5000 with probability 3/20. The expected profit 

in dollars is? Would you recommend this venture?

ω

Practice Questions
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Answer: The expected profit is $3330. Recommend, because the 

standard deviation is not so large

ƺ
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B = Binary process = 2 processƺ

I = Independent eventƺ

N = Number of trialsƺ

P = Probability of successƺ

BINPω

binompdf(n, p, x)ƺ

n=trialsƺ

p=probabilityƺ

x=valueƺ

Binomial Probabilityω

2ND + VARS (DISTR)ƺ

Calculatorω

Binomial Distribution

4.3 - Discrete Random Variables
Monday, February 13, 2017 10:24 PM
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A: binompdf / B: binomcdfƺ

binompdf vs binomcdfω
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Determine the probability that exactly one of the toasters is defectiveƺ

Find the probability that at most two of the toasters are defectiveƺ

Find the probability that more than three toasters are defectiveƺ

A manufacturer produces a large number of toasters. From past experience, the 

manufacturer knows that approximately 4% are defective. In a quality control 

procedure, we randomly select 40 toasters for testing. 

ω

Practice Questions for Binomial Distribution
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Not given the number of trialsƺ

BINPω

How many trials until a successƺ

Question Formatω

geometpdf(p,x)ƺ

geometcdf(p,x)ƺ

p=probability of successƺ

x=number of trials until 1 successƺ

Geometric Probabilityω

Geometric Distribution

Practice Questions for Geometric Distribution
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Find the probability that exactly 4 patients must be vaccinated in order to 

observe the first side effect.

ƺ

What is the probability that the number of patients vaccinated until the first 

side effect is observed at most 5?

ƺ

There is a probability of 0.09 that a vaccine will cause a certain side effect. Suppose 

that a number of patients are inoculated with the vaccine. We are interested in the 

number of patients vaccinated until the first side effect is observed

ω

Practice Questions for Geometric Distribution

Mean and Standard Deviation
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Meanω

Varianceω

Mean and SD of Two Random Variables

Meanω

Varianceω

Transforming Random Variables (Linear Transformations)

What is the average combined height of the couples? What is the standard 

deviation of the combined height?

ƺ

You have a sample of male/female couples. The mean height of all the woman is 

65 inches, with a standard deviation of 4 inches. The mean height of all the men 

is 70 inches, with a standard deviation of 6 inches.

ω

Practice Questions

4.4 - Combining Independent Random Variables
Tuesday, February 14, 2017 2:11 PM
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What is the average difference in the height of the couples? What is the 

standard deviation of the difference

ƺ

A report of the National Center for Health Statistics says that the height of 20 -

year-old men have mean 176.8 cm and standard deviation 7.2 cm. There are 2.54 

cm in an inch. What are the mean and standard deviation in inches?

ω
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The number of calories in a one -ounce serving of a breakfast cereal is a random 

variable with mean 110. The  number of calories in a full cup of whole milk is a 

random variable with mean 140. For breakfast you eat one ounce of the cereal 

with 1/2 cup of whole milk. Let Z be the random variable that represents the 

total number of calories in this breakfast. What is the mean and SD of Z?

ω

Mean SD

John 55.2 2.8

Jerry 58 3

Your school has the best men's swimming team in the region. The 400 -meter 

freestyle relay team is undefeated this year. In the 400 -meter relay, each 

swimmer swims 100 meters. The times, in seconds, for the four swimmers this 

season are approximately Normally distributed with means and standard 

deviations as shown

ω

   Statistics Page 70    



Jerry 58 3

Jim 56.3 2.6

Joe 54.7 2.7

Mean = 55.2+58+56.3+54.7 = 224.2 Á

Variance = 2.8^2+3^2+2.6^2+2.7^2 = 30.89 Á

SD = 5.6Á

Find the mean and standard deviation for the total team time in the 400 -

meter freestyle relay.

ƺ

Mean = 224.2/4 = 56.05Á

Variance = 30.89/4^2 = 1.9306 Á

SD = 1.39Á

Find the mean and standard deviation for the average time of a single 

swimmer

ƺ
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The Empirical Rule

How many standard deviations away from the mean your value x isω

Z Scores (Standardized Score)

Using the Normal Table

4.5 - Normal Random Variables
Tuesday, February 14, 2017 2:12 PM

   Statistics Page 72    



   Statistics Page 73    



A study of college freshmen's study habits found that the time (in hours) that college 

freshmen use to study each week follows a normal distribution with a mean of 7.2 

hours and a standard deviation of 5.3 hours

1.

How many hours do the students who study in the top 15% spend studying?ω

The middle 68%?ω

Practice Questions
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Top 15%: 12.5 hoursÁ

Middle 68%: 1.9 hours to 12.5 hoursÁ

Suppose that the weight of navel oranges is normally distributed with mean of 8 

ounces, and standard deviation of 1.3 ounces. And the weights of Valencia oranges is 

normally distributed with mean of 9 ounces, and standard deviation of 1.6 ounces

2.

Z score for navel orange = (9.5 -8)/1.3 = 1.1538 ƺ

Z score for Valencia orange = (10.5 -9)/1.6 = 0.9375 ƺ

You grow a navel orange that weighs 9.5 ounces and a Valencia orange that weight 

10.5 ounces, which should you enter in the giant fruit contest?

ω

The weights of newborn children in the United States vary according to the Normal 

Distribution with mean 7.5 pounds and standard deviation 1.25 pounds.

ω

Draw a sketcha.

What is the probability that a baby chosen at random weighs less than 5.5 pounds at 

birth?

ω
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Calculate Z scorei.

Look up probability on the normal tableb.

The composite score of students on the ACT college entrance examination in a recent 

year had a Normal distribution with mean of 20.4 and standard deviation of 5.8

3.

Sketch a.

2ND + VARS (DISTR) -- > 2: normalcdfb.

Normalcdf(lower, upper, mean, standard deviation)

What is the probability that a randomly chosen students scored 24 or higher on the 

ACT?

ω
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Normalcdf(lower, upper, mean, standard deviation)c.

What is the probability that a randomly chosen student scored between a 19 and a 24 

on the ACT?

ω

Sketcha.

Find the z value on the normal tableb.

What score would someone in the 15th percentile have scored?ω
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Z -ˀ1.035

Solve for xc.

Calculator: invNorm(area, mean, standard deviation)d.
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Suppose that the mean height of men is 70 inches with a standard deviation of 3 

inches. And suppose that the mean height for women is 65 inches with a standard 

deviation of 2.5 inches

4.

Sketch a.

Find the necessary informationb.

Mean SD

Men 70 3

Women 65 2.5

W-M 65-70 = -5 Sqrt(3^2+2.5^2) = 3.9

Calculate Z score

If the heights of men and women are Normally distributed, find the probability that a 

randomly selected woman is taller than a randomly selected man.

ω
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Calculate Z scorec.

Find the probability on the table and subtract that from 1d.

1-0.9015 = 0.0985 = 9.85%

Suppose that the height (X) in inches, of adult men is a normal random variable with 

mean of 70 inches. If P (X>79) = 0.025

ω

Sketcha.

Find the z score on the calculator: invNorm(area)b.

Solve for SDc.

What is the standard deviation of this random normal variable?ω
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Parameter vs. Statistic

The "sampling distribution" is the values taken by the statistic in all possible 

samples of the same size from that population

ω

The "sampling distribution" is always referring to the distribution of the sampleω

Sampling Distribution

Central Limit Theorem

5.1 - Sampling Distributions
Tuesday, February 14, 2017 2:12 PM
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The sampling distribution of the sample mean is normally distributed ω

Central Limit Theorem

How the sample is selectedƺ

Randomω

N 1̂0nƺ

N: population sizeƺ

n: sample sizeƺ

Independentω

For means

Normalω

Conditions (RIN)

   Statistics Page 82    



Á

If the population is normally distributed, n can < 30Á

For meansƺ

Á

For proportions: ƺ

ω

ω

Sampling Distribution of a Sample Mean

ω

Sampling Distribution of a Sample Proportion

Review

Assume graph X represents the actual distribution select which graph the 

sampling distribution of the sample mean look like, for a sample size of n = 50?

1.

Practice Questions
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Answer: Eƺ

The weight of the eggs produced by a certain species of chicken is Normally 

distributed with mean 65 g and standard deviation 5 g.

2.

If a farmer selects a random sample of 10 every morning to check the health of his 

laying hens, what is the mean and SD of the sampling distribution of the weight of 

the eggs?

ω

Calculate the probability that a randomly selected egg weighs between 61g and 

69g

ω
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Calculate the probability that the mean weight of the farmers 10 eggs falls 

between 61g and 69g.

ω

A survey asks a random sample of 500 adults in California if they support an 

increase in the state sales tax of 1%. Suppose that 40% of all adults in California 

support the increase.

3.

If p hat is the proportion of the sample who are in favor of the increase, what is 

the mean of the sampling distribution of p hat? The SD?

ω
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How large a sample would be needed to guarantee that the standard deviation of 

it is no more than 0.02?

ω

Find the probability that p hat is between 0.36 and 0.42ω
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Using a Statistic to estimate a Parameterω

It is NOT a probabilityω

It is an interval that will cover the true parameter X% of the timeω

"We are X% confident that the true population parameter lies within A and B"ƺ

So we can interpret a CI asω

What is a CI?

Srlqw Hvwlpdwh ° Pdujlq ri Huuruƺ

Srlqw Hvwlpdwh ° Fulwlfdo Ydoxh - Vwdqgdug Huuruƺ

Formulaω

General Math Behind a CI

6.1 - Confidence Intervals
Tuesday, February 14, 2017 2:12 PM
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Point Estimateω

Critical Valueω
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Standard Errorω

Confidence Intervalω
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Read the problem and outline the STASTICSω

Randomƺ

Independent: N 1̂0nƺ

Normal: n>30ƺ

Check your CONDITIONSω

Srlqw Hvwlpdwh ° Fulwlfdo Ydoxh - Vwdqgdug Huuruƺ

CALCULATEω

INTERPRETω

Some Can Calculate Intervalsω

Steps to Calculating a CI

Mean = 1.26Á

Population SD = 0.45Á

n = 50Á

CL = 90%

Statistics ƺ

The effect of drugs and alcohol on the nervous system have been the subject of 

considerable research. Suppose a neurologist is testing the effect of a drug on response 

time by injecting 50 rats with a dose, subjecting each to a stimulus, and recording the 

response time. The average response time for the 50 injected rats was 1.26s. Assuming 

the mean response time for a rat that has not been injected with the drug is 1.4s with 

standard deviation of 0.45, construct a 90% confidence interval to determine if the drug 

has an effect on response time.

1.

Practice Questions
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CL = 90%Á

Random: Assume  rats are a random sampleÁ

Independent: N > 10nÁ

Normal: n > 50 Á

Conditionsƺ

Calculateƺ

Calculate by calculatorƺ
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Calculated using Z testÁ

We are 90% confident that the true mean response time for rats given the new 

drug is between 1.16s and 1.36s. 

Á

1.4s is not in the interval, so we have evidence the new drug make rats fasterÁ

Interpretƺ

Mean = 3.5Á

Sample SD = 3.1Á

n = 50

Statistics ƺ

There are two fire stations in a town, one in the northern half and one the southern half. 

The one in the northern part is known to respond to calls within 4 min. The council 

phpehuv lq wkh wrzq duh zruulhg wkdw wkh vrxwkhuq iluh vwdwlrq lvqɏw dv jrrg vr wkh| 

hire a statistician. The statistician collects a random sample of 50 call/responses from the 

southern fire station. The mean response time is 5.3 min with a standard deviation of 3.1. 

Construct a 95% confidence interval to determine if the council members have cause to 

worry about the southern station

2.
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n = 50Á

CL = 95%Á

Random: YesÁ

Independent: N > 10n = 500Á

Normal: n > 30 Á

Conditionsƺ

Calculate ƺ

Calculate by calculatorƺ
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We are 95% confident that the true population mean response time for the 

southern fire station is between 4.42 and 6.18 mins

Á

4 is not in the interval, so we do have reason to be concerned.Á

Interoperate ƺ

The US Department of Transportation reported that 75% of all fatally injured automobile 

drivers were intoxicated. A random sample of 32 records in Carson County, Colorado, 

showed that 16 involved a drunk driver. Use a 99% confidence interval to determine 

whether or not there is evidence that indicates the population proportion of driver 

fatalities related to alcohol is different than 75%

3.
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P hat = x / n = 16/32 = 0.5 Á

n = 32Á

CL = 99%Á

Statistics ƺ

Random: YesÁ

Independent: N > 10n = 320Á

Normal: n * p hat > 10 and n * (1 -p hat) >10Á

Conditionsƺ

Calculateƺ

Calculate by calculatorƺ

fatalities related to alcohol is different than 75%
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We are 99% confident that the true population proportion of driver fatalties in 

Carson County is between 27.2% and 72.8%

Á

75% is not in our interval, so it appears that Carson County is lower in the USÁ

Interperateƺ
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Using a Statistic to test a claim about a Parameterω

Null hypothesis (H 0): Parameter = ____Á

Alternative hypothesis (H 1/H a): Parameter > or < or ˃ bbb___Á

W rite the hypothesisƺ

Random SampleÁ

Independent: N >10nÁ

Ƥ: qˆ63

p: ựựA43 and 
4ʛ
ựựựựựA43

Normal: Á

Ckeck conditions (RIN)ƺ

MeanÁ

ProportionÁ

Calculate the test statisticƺ

Probability that the null hypothesis (H 0) is true, given the sample data you 

Look up the P-value (from Z table)ƺ

Steps (Why Can't Cat Play Instruments)ω

Hypothesis Test

6.2 - Hypothesis Testing
Wednesday, February 15, 2017 1:42 PM
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Probability that the null hypothesis (H 0) is true, given the sample data you 

collected

Á

Interpretƺ

s ? ƙReject the null hypothesis do have evidence to support the claim

s A ƙFail to reject the null 

hypothesis

do not have evidence to support the 

claim

Frqilghqfh Lqwhuydo yv ƙ
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DDT is an insectcide. It is believed that DDT causes birds' eggshells to be thinner and 

weaker than normal and makes the eggs more prone to breakage. 

An experiment was conducted where 21 hawks were fed a food mixture 14 ppm DDT. 

The first egg laid by each bird was measured. The mean shell thickness was found to 

be 0.17 mm. The standard deviation of birdshell eggs is known to be 0.14 mm. A 

"normal" eggshell has a mean thickness of 0.2 mm.

Are the eggs with DDT the same as normal eggs?

n = 21ƺ

Mean = 0.17ƺ

Population SD = 0.14ƺ

Normal Ƥ= 0.2 ƺ

Dataω

Null hypothesis (H 0): Ƥ= 0.2ƺ

Alternative hypothesis (H 1/H a): Ƥ˃0.2ƺ

Write the hypothesisω

Random: Assume random samplingƺ

Independent: N > 10n = 210ƺ

Normal: sample size is not larger than 30. So, proceed with caution for 

Check conditionsω

Practice Question 1

   Statistics Page 99    



Normal: sample size is not larger than 30. So, proceed with caution for 

interpreting results

ƺ

Calculate the test statisticω
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Look up the P -value ω

Interpretω

Because our p -ydoxh @ 3165: lv odujhu wkdq ƙ @ 3138/ zh idlo wr uhmhfw K3/ zklfk 

means we do not have evidence to support  the alternative/claim that the egg 

ƺ
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means we do not have evidence to support  the alternative/claim that the egg 

shells are different than normal

An opinion poll asks a simple random sample of 100 college seniors how they view 

their job prospects. In all, 56 say "good." 

Does the pool give reason to conclude that more than half of all seniors think their 

job prospects are good.

H0: p = 0.5ƺ

H1: p > 0.5ƺ

Hypothesisω

Random: given, SRSƺ

Independent: N > 10n = 1000ƺ

N*p0 = 100 * 0.5 = 50 > 10Á

N*(1 -p0) = 100 * 0.5 = 50 > 10Á

Normal:ƺ

Conditionsω

Calculateω

Practice Question 2
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Look up the P -valueω
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Because p-ydoxh @314484 A ƙ @ 3138/ zh idlo wr uhmhfw K0.ƺ

This means that we do not have evidence the claim that the true population 

proportion of college seniors with "good" prospect is above 0.5

ƺ

Interpretω

When the manufacturing  process is working properly, the light bulbs have lifetimes 

that follow a right -vnhzhg glvwulexwlrq zlwk ´ @ 43 krxuv dqg VG @ 4 krxuv1 

A quality control statistician selects a simple random sample of n=100 light bulbs 

every hour and measures the lifetime of all light bulbs produced that hour is less 

than 10 hours at the 5% significance level, then all those light bulbs are discarded.

The current sample of 100 has a mean of 8.5, should this batch be discarded?

H0= ´ @ 43ƺ

H1= ´ ? 43ƺ

Write the hypothesisω

Random: given, random sample

Check conditionsω

Practice Question 3
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Random: given, random sampleƺ

Independent: N > 10n = 1000ƺ

Normal: n = 100 > 30 ƺ

Calculateω

P < 0.0002ƺ

P-valueω

S ? 313335 ?  ƙ @ 3138ƺ

We reject the null hypothesis test. ƺ

We do have evidence to support the claim that the mean life of light bulbs is 

less than 10 hours, so we should discard this batch

ƺ

Interpret ω

The US Department of Transportation reported that 75% of all fatally injured 

automobile drivers were intoxicated. A random sample of 32 records in Carson 

Practice Question 4
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automobile drivers were intoxicated. A random sample of 32 records in Carson 

County, Colorado, showed that 16 involved a drunk driver. Use a 99% confidence 

interval to determine whether or not there is evidence that indicates the population 

proportion of driver fatalities related to alcohol is different than 75%.

H0: p = 0.75ƺ

H1= s ˃ 31:8ƺ

Write the hypothesisω

Random: givenƺ

Independent: N > 10n = 320ƺ

n*p = 32 * 0.75 = 24 > 10Á

n*(1 -p) = 32 * 0.25 = 8 < 10Á

May not be normal, proceed with interpret with cautionÁ

Normal:ƺ

Conditionsω

Calculateω

P-valueω
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Ehfdxvh s @ 31334 ?  ƙ/ zh uhmhfw K0 and do have evidence to support the claim 

that the population proportion of driver fatalities related to alcohol is different 

than 75%

ƺ

Interpretω
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Know the mean ƺ

Do not know the population SD ƺ

When do we use the T distributionω

Formulaω

df = n -1ƺ

Degrees of freedom (df)ω

T Distribution

The super Corporation manufactures a device they claim "may increase gas 

mileage by 23%" 

48.3 46.9 46.8 44.6 40.2 38.5

34.6 33.7 28.7 28.7 24.8 10.8

6.9 12.4 21.2 25.2

Here are the percent changes in gas mileage for 17 identical vehicles, as 

presented in one of the company's advertisements

Construct and interpret a 90% confidence interval to estimate the mean fuel 

Confidence Interval Example

6.3 - The T Distribution
Wednesday, February 15, 2017 1:43 PM
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Construct and interpret a 90% confidence interval to estimate the mean fuel 

savings in the population of all such vehicles.

Type in the dataω

1-Var Stats for the sampleω

Looking for tω
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Calculateω

Calculate by calculatorω

We are 90% confident that the mean percent change in gas mileage is 

between 24.68% and 38.16%

ƺ

Since 23% is in the interval, it appears that the machine does even better 

than 23% savings

ƺ

Interpretω
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than 23% savings

Hypothesis Test Example

When the manufacturing process is working properly, the batteries have lifetimes that 

follow a right -vnhzhg glvwulexwlrq zlwk ´ @ 43 krxuv1 D txdolw| frqwuro vwdwlvwlfldq 

selects a simple random sample of n = 20 batteries every hour and measures the 

lifetime of each.

If she is convinced that the mean lifetime of all batteries produced that hour is less 

than 10 hours at the 5% significance level, then all those batteries are discarded.

K3= ´ @ 43ƺ

K4= ´ ? 43ƺ

Hypothesisω

Random: givenƺ

Independent: N > 10n = 200ƺ

Normal: not larger than 30, but still ok since we are using a T distributionƺ

Conditionsω

Calculateω

Calculate by calculatorω

The current sample of 20 has a mean of 8.5 and a SD of 3, should this batch be 

discarded?
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P-valueω

df = n - 1 = 19ƺ

Ehfdxvh s ? ƙ/ zh uhmhfw wkh qxoo k|srwkhvlv1 Wkxv/ zh gr kdyh hylghqfh wr 

support the claim that the mean battery life in this whole batch is less than 

10 hours and so should be discarded

ƺ

Interpretω

Matched Pairs T -Test

The average weekly loss of study hours due to consuming too much alcohol on the 

weekend is studied on 10 students before and after a certain alcohol aware ness 

program is put into operation. Do the data provide evidence that the program was 
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Formulaω

N=10ƺ

Difference of mean = 0.52ƺ

Difference of SD = 0.407ƺ

Dataω

H0= ´d = 0ƺ

H1= ´d > 0ƺ

Hypothesis (d = before - after)ω

Random: assume random selectionƺ

Independence: N > 10n = 100ƺ

Normal: t -distributionƺ

Conditionsω

Calculateω

Calculate by calculator ω

program is put into operation. Do the data provide evidence that the program was 

effective?
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df = 10 -1 = 9 ƺ

P-valueω

S ? ƙ/ Uhmhfw/ gr kdyh hylghqfhƺ

Interpretω
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Hypothesisω

Two Samples

In a test of the reliability of products produced by two machines, machine A 

produced 15 defective parts in a run of 280, while machine B produced 10 defective 

parts in a run of 200. 

Do results imply a difference in the reliability of these two machines?

P1 = 15/280 = 0.0536 ƺ

P2 = 10/200 = 0.05 ƺ

1: Machine Aƺ

2: Machine Bƺ

Dataω

H0: P1 = P 2ƺ

H1: P1 ˃P2ƺ

Hypothesisω

Random: assumedƺ

Independent: Each part produced is independentƺ

Normal: n1*p1 > 10, n1*(1 -p1) > 10, n2*p2 > 10, n2*(1 -p2) > 10 

Conditionsω

Practice Question 1

6.4 - Two Samples
Wednesday, February 15, 2017 1:43 PM
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Normal: n1*p1 > 10, n1*(1 -p1) > 10, n2*p2 > 10, n2*(1 -p2) > 10 ƺ

Calculateω

Calculate by calculatorω

S A ƙ/ vr zh idlo wr uhmhfw wkh qxoo k|srwkhvlv1 Zh gr qrw kdyh hylghqfh wr 

support the claim that two machines have different reliabilities 

ƺ

Interpret   ω

The use of helmets among recreational alpine skiers and snowboarders are 

generally low. A study wanted to examine if helmet use reduces the risk of head 

injury.

Practice Question 2
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