Wedding Story

Sam and Sally were crazy in love.  They held hands, looked longingly into each other’s eyes, and tried to spend every waking moment together.  We look in on Sam as he tries to decide just how he will “pop the question”.  He is counting on you to help him using good statistical procedures and methods.

The Proposal

Sam has to decide upon a location.  Should he ask her at the restaurant during dinner?  Wait until dessert is served – maybe hiding the ring among the strawberries? Or perhaps he should just wait until he drives her home?  In any case, he has decided to choose the location based on the greatest probability that Sally will be left speechless and breathless.  On a scale of 1 to 10 with 1 being totally unimpressed and 10 resulting in tears of happiness, Sam has determined that Sally must score at least a 7 for him to feel his proposal is a success.  Sam has done a random sample of proposal locations and times and discovered that female reactions are approximately normally distributed.  Here are the results of his research:

During dinner: mean of 8.5 and standard deviation of 2.3



During dessert: mean of 8.5 with standard deviation of 2.9



On front porch of her house: mean of 8.5 with standard deviation of 0.9




Find the probability of wowing Sally at each location.  

Where should the proposal take place?  _______________________________



Location

Sally has said “yes”.  Now the whirlwind beings.  Where will the ceremony take place?  Her church? His?  On the beach?  In the gardens?  There are just so many choices here in Virginia Beach.  Match the scenario to the correct statistical test.  You may use the tests more than once.  You do not need to use all the tests.  The solutions will spell out a very important clue about the location.


E.  Test of equality for 2 population means		W.   Test for Goodness of Fit
G.  Test for equality of 2 population proportions		T.  Regression
D.  Confidence interval for proportion			H.  Test of population mean	

N.  Test for Paired Differences of 2 Means		S.   Test for Homogeneity 
A. Test of a population proportion (z-test)		I.  Confidence interval for a mean
_____  Use a simple random sample of 50 to determine whether customers prefer bean burritos, 
	nachos, or shrimp tacos.

_____ Use a random sample of 100 to determine if an average student can walk at least 50 yards  
	blindfolded before crossing the sideline of a football field.

_____ Use a simple random sample of 125 to estimate the average weight of a school backpack.

_____ Use a random sample of 15 students to determine if you can predict the final exam grade
 using the midterm grade.

_____ Use a simple random sample of 35 females and 40 males to determine if there is a 
	difference in the mean amount of sleep they get during the workweek.

_____ Use a random sample of Skittles and one of Milk Chocolate M&Ms to determine if the
 proportion of colors are the same.

_____ Use a simple random sample of 200 people to determine if a majority know the name of 
	the speaker of the house.

_____Use a random sample of 100 people to determine if a diet plan is effective.

_____ Use a simple random sample of 200 teens to estimate the proportion who own a car.


Where will the ceremony take place? ______________________


Say Yes to the Dress

Now it is Sally’s turn to make Sam’s heart soar.  She decides that the perfect dress is essential.  Sally has been shopping in many different stores and is now convinced that the most important characteristic of her dress is the amount of beading and lace.  She also believes that there is a direct association between male heart rate and the amount of beading and lace on a wedding gown. After answering the questions you can determine the store that will most likely have Sally’s ideal dress. 

Assume all assumptions are satisfied and verified.  Mysteriously, all three prediction models had the same R2 value of 0.97.

	Dillard’s
	Coef
	Std Err
	T stat
	P

	Constant
	3.75
	1.52
	2.47
	.0084

	Beading/lace
	1.65
	0.3521
	5.04
	0.000



	David’s Bridal
	Coef
	Std Err
	T stat
	P

	Constant
	2.95
	1.05
	2.81
	.0035

	Beading/lace
	2.06
	0.8144
	2.53
	.0073



	Nordstrom
	Coef
	Std Err
	T stat
	P

	Constant
	1.97
	2.01
	0.98
	.1659

	Beading/lace
	2.85
	0.9413
	3.03
	.0019




A.  What proportion of variance in a male’s heart rate can be explained by the amount of beading/lace?

B.  What is the 95% confidence interval for the coefficient for “beading/lace” for the Nordstrom’s prediction model?  Interpret the confidence interval.


C.  Write each line of best fit and then use it to predict a male’s heart rate using the observed amount of beading and lace. 
	1.  If there were 6 units in a dress at Dillard’s


	2.  If there were 6 units in a dress at David’s Bridal


	3.  If there were 6 units in a dress at Nordstrom


Where will Sally buy her dress?  _______________________________


The Wedding Cake

Sam and Sally have decided that their cake will be the “best ever”.  It must be special – perhaps a unique flavor (carrot?  Chocolate?).  Maybe a different type of filling – raspberry or strawberry – rather than vanilla.  They visit several different bakeries for tastings (the most fun so far in the planning process) and now have made a decision.  Complete the following and learn what type of cake they selected.

_____ Which graph cannot be used for categorical data?
	C) histogram	S) pie chart	D) bar graph

_____ How many degrees of freedom for a t-test with sample size of 25?
A) 25		E)  26		U) 24

_____ Which test uses more than one population?
	P)  χ2   homogeneity	K)  χ2  GOF	L)  χ2  independence

_____ Q1 = 14  and  Q3 = 18.  Which value is not an outlier?
	D)  6		F) 25	    C) 20

_____ If the data is skewed right, then the mean compared to the median tends to be…
A) Bigger	E) smaller	O) same size

_____ How many degrees of freedom for regression with 15 data points?
	K) 13		C) 15		D) 17

_____ Which graph does not use individual data points?
	A)  Stem and leaf	O)  dotplot 	E)  histogram	

_____ Describe a distribution using shape, center, spread, and…
	T) Mean		N) IQR		S) Outliers	





The Rehearsal Dinner

This is Sam’s party and he is nervous.  He wants to have a nice affair without upstaging the wedding reception itself.  He starts “interviewing” different restaurants to see which one he likes best.  Then Sam and Sally decide they’d like the party to be less formal so that they can invite all of their out of town friends.  After all, they know the wedding day itself will be crazy busy.  What to do?

A.  Reject the null					D.  Coefficient of determination
A.  Single-blind study					E.  Experiment
A.  Simple random sample				K.  Cluster sample
A.  Population						Q.  Observational study
B.  Double-blind study					R.  Placebo 
B.  Confounding						R.  Stratified sample
B.  Systematic sample					U.  Alternative hypothesis
C.  Census						Y.  Null hypothesis
____	When neither the doctor nor the patient knows who is getting the drug and who is getting 
	the placebo  
____	What you do when p < α  
____    Measurement of the entire population 
____	Divide the population into subgroups and randomly select some entire subgroups 	as the 
	sample  
____   The hypothesis you hope to reject 
____	Choose a sample such that every possible sample of size n has an equal chance of being 
	chosen. 
____ 	A sham treatment 
____ 	Square of correlation  
____	Choose a sample such that every kth element from a population is chosen 
____	The group you are trying to make inferences about   
 ____	Subdivide the population into at least two difference subgroups and draw a simple
	random sample from each  
_____ Extraneous variable in a statistical model that correlates (positively or negatively) with 
	both the dependent variable and the independent variable   
____	In this type of study, we sit back and then watch, doing nothing to disturb the population  
____	The research hypothesis 	
____	The ONLY way to establish cause and effect

	


The Reception

Well, the ceremony is over.  Sally was amazingly beautiful as she walked down the aisle.  Her father was proud.  Her mother cried.  Sam couldn’t wait to say “I do.”  The final party is to start: the first dance, cutting the cake, tossing the bouquet, and the start of the honeymoon.

As people do, the guests all talked about the details of the ceremony.  For each inference procedure, you may assume that all conditions have been met.

1) Give a 95% confidence interval for the difference in ratings given to the wedding for males compared to females.  A random sample of 8 males gave a mean rating of 7.2 with standard deviation of 0.3.  A random sample of 10 females had a mean rating of 8.7 with standard deviation of 0.5.  










2) There were many out of town guests.  The maid of honor bet the best man that the average distance traveled by the guests was more than 40 miles.  They randomly surveyed 12 guests and found that the average distance they traveled was 42 miles with a standard deviation of 5 miles.  Was the maid of honor right?












Epilogue

Sam and Sally had a wonderful honeymoon.  Their photographer did a masterful job and they are settling into their new place.  How long will it be before the pitter-patter of little feet resounds in the house?  That is another story…
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