HW #6
35pts

Due 10/17/07
For this assignment, you need to show any hand calculations you make.  Include a cover sheet, and type up your answers in the summary sheets on the following pages.
1. [2 pts each] An extraversion scale has a mean of 36 and a standard deviation of 13.  

(a) Find the percentile rank for someone who scores a 50.



Z = (50-36)/13 = 1.08 ( 86th percentile


(b) How is this person likely to behave at a party?



Outgoing, gregarious, comfortable

(c) Put this score on the IQ scale.



1.08*15 + 100 = 116


(d) Put this score on the T scale.


1.08*10 + 50 = 61

2. [2 pts each] You administer a child psychopathology survey to a friend’s 10-year-old son, who has been having problems in school.  The results of the survey for several scales are listed below
	Scale
	T-Score

	Anxiety
	85

	Depression
	40

	ADHD symptoms
	45

	Family Stress
	75



(a) Convert these scores to Z scores.



Z = (85-50)/10 = 3.5



Z = (40-50)/10 = -1.0



Z = (45-50)/10 = -0.5



Z = (75-50)/10 = 2.5


(b) Convert these scores to percentiles.



>99%


16%



31%



>99%


(c) In a sentence or two, describe why this child might or might not be having school problems.


The child is experiencing very high levels of anxiety and family stress.

(d) Your friend’s doctor has diagnosed the boy with ADHD and plans to put him on Ritalin.  Do you concur?


I do not concur.  The doctor must not have administered any type of survey or he/she would have seen that the child is below average on ADHD symptoms, or maybe the doctor does not understand Z scores.  
3. [1 pt] On a standard, six-sided die, what is the probability of rolling a 4 or lower?


4/6 = 2/3 or .67 or 67%

4. [2 pts] In two or three sentences, describe how you might realistically use Z scores years from now when you are working in your field of study. If you are unsure about the type of job you will someday have, choose the one occupation you currently believe would be most likely.  

Your answer will depend on your field of study.  “I won’t use statistics” was a zero point answer.  Any reasonable explanation earned at least 1.5 pts.  Some people lost a half point for being vague (“I will use Z scores and surveys to measure stuff”).  Most people responded that they would consider administering some type of survey (psychopathology symptoms, pain, etc.), and they would use Z scores and percentiles to quantify how one person ranks compared to others in order to facilitate treatment or understanding.  As the psychologist Bert Karon once wrote, “In the end, all we have to offer is understanding, but that is a great deal.”
5. [2 pts] As a rule of thumb, psychologists consider IQs between 90 and 110 to be in the normal range.  What is the probability that a randomly selected person would have an IQ within this range?


p(-.67<Z<+.67) = about 50%... knowing that 50% of the distribution falls within +/- 2/3 of a standard deviation is useful to have memorized, but you could have calculated it out and looked it up
6.  [2pts] As a rule of thumb, psychologists may diagnose someone with mental retardation if their IQ is 70 or lower.  According to this rule, what percent of people are mentally retarded?

p(Z<-2) = about 2%

7. [2 pts] A young chiropractor decides that she wants to specialize in treating people who have mild to moderate neck pain.  She administers a routine pain survey to incoming patients, and the survey has a mean of 20 and a standard deviation of 4.  She decided that she will treat anyone who has a pain score between 14 and 28, ignoring people who have little pain, and referring those in severe pain to a specialty clinic.  What proportion of people will likely have a score within this range?


Z = (14-20)/4 = -1.5            Z = (28-20)/4 = 2

47.72%

+
43.32%     = 91%

8. [1 pt] 95% of T scores fall within what range?


30  to  70
9. [2 pts] 50% of IQ scores fall within what range?


90  to  110
10. [2 pts each] Nation-wide, the average McDonald’s location serves 500 customers per day 
(μ = 500, σ = 100).  

(a) If a random sample (n = 5) of McDonalds locations are chosen, what is the probability that they will serve an average of at least 520 customers?



Z = (520-500)/(100/sqrt5) = 0.447 ( 32.64%

(b) The McDonalds locations in Mt. Pleasant (n = 5) serve an average of 591 customers per day.  Do the Mt. Pleasant McDonald’s locations probably have more customers just due to sampling error, or some other reason? Why?


Z = (591-500)/(100/sqrt5) = 2.03.


Z is greater than 2, so the results are probably not just due to sampling error.  Maybe there is something unique about Mt. Pleasant that people eat a lot of McDonald’s (Michigan = obese state, college students = lazy, etc.).
11. [3 pts] A news article indicates that environmentalists are concerned that the tap water in Mt. Pleasant contains too much Selenium (an element similar to Sulfur, which can be toxic in high doses).  Nationally, most people ingest a slight amount of Selenium each day without harm 
(μ = 150 micrograms, σ = 50 micrograms).  For a research project, you and a professor collaborate to address the issue.  You sample 30 tap water drinkers from Mt. Pleasant and find that their blood levels indicate that they ingest an average of 155 micrograms of Selenium per day.  Is this cause for concern?  Why? 

Z = (155-150)/(50/sqrt30) = 0.55

This Z score is only marginally above the mean, and is far less than the Z of 2, which is used as a cutoff for determining whether a difference is reliably (or just due to sampling error).  Any given sample will vary slightly, and this is within the expected range, so we would not worry too much.

Incidentally, such ecological studies are common for addressing environmental concerns.  Also, Z scores (for individuals rather than samples) are used in similar situations in the medical setting when doctors are trying to determine if someone has an abnormal level of some concentration, such as a toxin or antibody.  However, doctors actually receive very little training in statistics, so instead they usually rely on percentiles or computer printouts, such as “White Blood Cell Count: Extreme” (if you want to see some anxiety, ask a doctor how the computer drew the conclusion).  Of course, good doctors, therapists, PTs, etc. know the statistics behind their tests, so they can draw better conclusions and avoid being sued or looking dumb in court.
