Concepts of Statistical Inference: A Randomization Based Curriculum (January 2008)

Assessment Strategies

In this handout, we describe some of the assessment tools we are using to evaluate student performance and to evaluate effectiveness of the new curriculum tools. We offer very preliminary numerical results for primarily two audiences – post-calculus students using the ISCAM text (Stat 320) and algebra-based students after using module 1 (Stat 217) at Cal Poly in the past year.

1. Conceptual Understanding of Statistical Significance (p. 1-5)
We have developed some multiple choice questions that aim to assess whether students understand important concepts and properties related to the concept of statistical significance. The data given below are from a Stat 217 final exam this fall. Another set of multiple choice questions was used in a final exam for the same two audiences at Cleveland State University. We have also used some questions on this concept from CAOS, a comprehensive assessment of concepts at the end of a first course in statistics developed by the ARTIST project (https://app.gen.umn.edu/artist/tests/index.html). The data given below on these CAOS questions are from Stat 320 (combined Spring/Fall).

2. Understanding Components of Activities (p. 6)
After students have worked through a simulation activity, we want to assess whether they understand what they have done and what the components of the activity represented.  For example, we ask students what the cards represented, and what was the implicit assumption behind shuffling the cards.  Examples and data given below are from Stat 217 students after participating in module 1 and a wrap-up lecture.

3. Components of P-Value Interpretation (p. 7-10)
We want students to be able to produce and/or read a summary of a statistical study and give a thorough (and correct) interpretation of what a reported p-value means.  We have identified four components that we think are important, and we have developed a rubric to evaluate whether students have included the component in a complete, partial, or incorrect/missing manner. Examples and data given below are from Stat 320 students (Spring) and an old Stat 217 class.

4. Applying Concepts to Other Studies/Examples (p. 11-12)
We ask students to apply what they have learned in an activity to a different statistical study.  We ask questions such as what the null model is for that study, what the approximate p-value is based on a simulation analysis, and what conclusion they would draw.  Example below was giving to Stat 217 students after module 1 and a follow-up lecture on the activity.


5. Designing Simulations for New Analysis Situations (p. 13-14)
Ideally, we would like students to be able to apply the analysis strategy they are learning (randomize - repeat – reject?) to new situations that they have not yet encountered.  Examples include comparing three groups on a quantitative response (before they encounter ANOVA) and matched-pair data before they study how to analyze that. Examples and data given below are from Stat 320.
1. Conceptual Understanding of Statistical Significance 

Self-developed multiple choice questions - Stat 217 final
Questions 1-7 concern the following scenario:

You want to investigate a claim that women are more likely than men to dream in color.  You take a random sample of men and a random sample of women (in your community) and ask whether they dream in color.  

Note: A “statistically significant” difference provides convincing evidence (e.g., small p-value) of a difference between men and women – This note is optional to include.
1) If the difference in the proportions (who dream in color) between the two groups turns out not to be statistically significant, which of the following is the best conclusion to draw?

	26%
	a) You have found strong evidence that there is no difference between the groups.

	62%
	b) You have not found enough evidence to conclude that there is a difference between the groups.

	12%
	c) Because the result is not significant, the study does not support any conclusion.


2) If the difference in the proportions (who dream in color) between the two groups does turn out to be statistically significant, which of the following is a valid conclusion? 
	12%
	a) It would not be surprising to obtain the observed sample results if there is really no difference between men and women. 

	82%
	b) It would be very surprising to obtain the observed sample results if there is really no difference between men and women.

	6%
	c) It would be very surprising to obtain the observed sample results if there is really a difference between men and women.


3) Suppose that the difference between the sample groups turns out not to be significant, even though your review of the research suggested that there really is a difference between men and women.  Which conclusion is most reasonable?

	6%
	a) Something went wrong with the analysis.

	6%
	b) There must not be a difference after all.

	88%
	c) The sample size might have been too small.


4) If the difference in the proportions (who dream in color) between the two groups does turn out to be statistically significant, which of the following is a possible explanation for this result?

	8%
	a) Men and women do not differ on this issue but there is a small chance that random sampling alone led to the difference we observed between the two groups.

	30%
	b) Men and women differ on this issue.

	62%
	c) Either (a) or (b) are possible explanations for this result.


5) Reconsider the previous question.  Now think about not possible explanations but plausible explanations.  Which is the more plausible explanation for the result?

	28%
	a) Men and women do not differ on this issue but there is a small chance that random sampling alone led to the difference we observed between the two groups.

	36%
	b) Men and women differ on this issue.

	36%
	c) They are equally plausible explanations.


6) Suppose that two different studies are conducted on this issue.  Study A finds that 40 of 100 women sampled dream in color, compared to 20 of 100 men.  Study B finds that 35 of 100 women dream in color, compared to 25 of 100 men.  Which study provides stronger evidence that there is a difference between men and women on this issue?

78%
a) Study A

2%
b) Study B

20%
c) The strength of evidence would be similar for these two studies

7) Suppose that two more studies are conducted on this issue.  Both studies find that 30% of women sampled dream in color, compared to 20% of men.  But Study C consists of 100 people of each sex, while Study D consists of 40 people of each gender.  Which study provides stronger evidence that there is a difference between men and women on this issue?

82%
a) Study C 

8%
b) Study D

10%
c) The strength of evidence would be similar for these two studies

8) You plan to use a random sample of students at your school to investigate a claim that the average amount spent on the most recent haircut by the population is more than $15.  Why would a large (random) sample be better than a small one?

a) Because you’re more likely to get extreme haircut prices with a larger sample.
b) Because larger samples produce less variability in haircut prices within sample results.
c) Because larger samples produce less variability in average haircut prices from sample to sample.

(CAOS) 9) Researchers surveyed 1,000 randomly selected adults in the U.S. A statistically significant, strong positive relationship was found between income level and the number of containers of recycling they typically collect in a week. Please select the best interpretation of this result.
a) We cannot conclude that earning more money causes more recycling among U.S. adults because this type of design does not allow us to infer causation.
b) This sample is too small to draw any conclusions about the relationship between income level and amount of recycling for adults in the U.S.
c) This result indicates that earning more money influences people to recycle more than people who earn less money.

10) Alicia wants to know if she receives higher tips, on average, when she gives customers her name compared to when she does not.  She decides to track her tips for one week keeping track of the amounts and whether she gives the customers her name or not.  She finds that giving her name led to a statistically significant higher average tip amount.  Of the options below, what additional information is necessary for Alicia to be able to conclude that giving her name causes a higher tip, on average?

a) The number of tables where she does and does not give her name
b) The method Alicia used to decide which tables she would tell or not tell her name
c) No additional information is necessary because the result was statistically significant

Cleveland State Final Exam Questions
2.  Two researchers want to test the hypotheses 
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 = .75.  Researcher B does a study and has n = 100 and [image: image5.png]N~1Y



 = 0.70.  Which researcher is more likely to reject the null hypothesis?

a.  Researcher A
b.  Researcher B


c.  Both are equally to reject the null because the sample sizes are the same. 
3.  A test of hypothesis for testing a proportion p is conducted.  When the p-value is greater than 
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 we know that

a. the probability of obtaining the sample proportion assuming the null is false is greater than 
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b. the probability of obtaining the sample proportion is more extreme than the probability of obtaining the null

c. the probability of obtaining the sample proportion or more extreme when the null is true, is greater than 
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  is less than p is impossible to calculate

4.  Which of the following is true concerning the sampling distribution of 
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a.  
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 is always normal no matter what the sample size

b.  
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can be normal if X is right skewed and the sample size is over 30.

c.  
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 can only be normal if 
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 is normal.  

d.  
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 can be right skewed even when n >100

CAOS questions - Post-calculus students with ISCAM text
19. A graduate student is designing a research study. She is hoping to show that the results of an experiment are statistically significant. What type of p-value would she want to obtain?


0%      A large p-value. 


100%  A small p-value (vs. 67.9% national comparison group)


0%      The magnitude of a p-value has no impact on statistical 





significance. 

A research article reports the results of a new drug test. The drug is to be used to decrease vision loss in people with Macular Degeneration. The article gives a p-value of .04 in the analysis section. … Indicate if each interpretation is valid or invalid.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

25.
The probability of getting results as extreme as or more extreme than the ones in this study if the drug is actually not effective.



76.2% Valid

23.8%  Invalid (vs. 57.1%)

14/18 and 18/24

26.
The probability that the drug is not effective.



16.7% Valid

83.3%  Invalid (60.1%)

14/18 and 21/24

27.
The probability that the drug is effective.



26.2%  Valid

73.8%  Invalid (59.4%)

14/18 and 17/24

37. A student participates in a Coke versus Pepsi taste test. She correctly identifies which soda is which four times out of six tries. She claims that this proves that she can reliably tell the difference between the two soft drinks. You have studied statistics and you want to determine the probability of anyone getting at least four right out of six tries just by chance alone. Which of the following would provide an accurate estimate of that probability?

0% 
Have the student repeat this experiment many times and calculate the percentage time she correctly distinguishes between the brands. 

57.1%  Simulate this on the computer with a 50% chance of guessing the correct soft drink on each try, and calculate the percent of times there are four or more 
correct guesses out of six trials.  (vs. 22.4%)

0% 
Repeat this experiment with a very large sample of people and calculate the percentage of people who make four correct guesses out of six tries. 

42.9%  All of the methods listed above would provide an accurate estimate of the probability. 

2. Understanding Components of Activities – Stat 217 students after Module 1
Feel free to look at your notes from yesterday, but please work individually, as you answer the following questions.

Recall the hands-on simulation that you conducted yesterday, first with playing cards and then using a computer applet.  Think specifically about Example 1 for now.

a) Was Example 1 the yawning study or the dolphin study on your handout?  (If you don’t remember, just look at your handout to see.)

b) What did the cards represent?

42/49 respondents (85.7%) correctly identified the “subjects”
c) What did shuffling and dealing the cards represent?

43/49 respondents (87.8%) correctly specified “random assignment” and 4 specified “group assignment” without explicitly mentioning the randomness of the assignment.
d) What kind of people did the face cards represent?


44/49 (89.8%) correctly specified the “successes” in the study (yawners/improvers)
e)  What implicit assumption about the two groups did the shuffling of cards represent?

10/48 respondents (20.8%) clearly indicated a lack of difference between the groups (no treatment effect). Most (30/48, 62.5%) mentioned only “random assignment” without clarifying that this was assumed to be the sole reason for any differences in the groups.
f) What observational units were represented by the dots on the dotplot?
1/49 respondents (2%) discussed replications of the experiment.  Most (27/49, 55.1%) referred to the variable (number of successes) instead.  Many (15/49, 30.6%) referred to the successes (e.g., those that yawned).
g) Why did we count the number of repetitions with 10 or more “successes” (either yawners or improvers)?

Students did not always understand the focus on the question.  Several (11/49, 22%) related the value of 10 to the observed data or as a way to judge the extremeness of this value (7/49, 14%) with 9 of 49 respondents (18%) specifying the desire to judge the extremeness of the observed results. Other answers revolved around decision making (“to prove/disprove the null,” “to calculate the p-value,”  setting up a benchmark to compare to) or had an idea of looking at the extreme results without clearly referring back to the observed results.

3. Components of P-Value Interpretation
Stat 320

EXAM 1: A prospective, randomized, double-blind study was conducted at a community hospital (Kramer, Durham, Schroeder, and Garrelts, American Journal of Health-Systems and Pharmacology, Nov. 2006).  Hospital staff and employees over 18 years of age were assigned to either a full-dose or a half-dose of flu vaccine.  Researchers determined how many participants in each group developed flu-like symptoms (influenza) within the following 5 months (after a doctor diagnosis, laboratory analysis confirmed influenza diagnosis).  In the half-dose group, 6.8% of the 222 participants developed influenza compared to 3.6% of the 222 participants in the full dose group.

Explain to someone not in this class what this p-value measures in this context. (What is it the probability of?)

EXAM 2: In 1977, the U.S. government sued the City of Hazelwood, a suburb of St. Louis, on the grounds that it discriminated against African Americans in its hiring of school teachers (Finkelstein and Levin, 1990). The statistical evidence introduced noted that of the 405 teachers hired in 1972 and 1973 (the years following the passage of the Civil Rights Act), only 15 had been African American. But according to 1970 census figures, 15.4% of teachers employed in St. Louis County that year were African American.  Suppose we model Hazelwood’s hiring practices as a Bernoulli process.

Provide a one-sentence interpretation of this p-value (what is it the probability of?) in this context.

FINAL EXAM: Todorov, Mandisodza, Goren, and Hall (April, 2007) wanted to investigate whether “quick, unreflective judgments based solely on facial appearance can predict the outcomes of [Congressional] elections.” Subjects (Princeton graduate and undergraduate students) were shown side-by-side black-and-white photographs of the top 2 candidates for the year 2000 U.S. Senate races and asked to judge the “competence” of each individual (making sure the subjects were unfamiliar with both candidates, using competence as a predictor of voting behavior).  Half the time the winner was shown on the left and half the time on the right.  These results were then compiled and used to determine which candidate was judged as more competent and then whether or not that candidate was the actual winner. Of the 30 races, the candidate judged as more competent won 22 of the elections.

Provide a complete, detailed interpretation of what the p-value calculated in (a) measures in this context.

Stat 217 - FINAL EXAM

The following output examines the weights (in pounds) and jersey numbers of 2006 Cal Poly football players whose jersey number is larger than 20 and less than 80.

The regression equation is  weight = 124 + 2.00 Jersey number

Predictor         Coef  SE Coef      T      P

Constant       123.717    6.500  19.03  0.000

Jersey number   1.9997   0.1249  16.01  0.000

Explain what the p-value for the slope measures in this context (not what decision you would make, but what the p-value is the probability of).

In evaluating students’ ability to interpret p-value as a probability, we identified the following four desired components.

· Probability of observed data

· Can students identify the current “outcome” of this probability statement

· Tail probability

· Do students recognize that p-values are tail probabilities? “Or more extreme”

· Do they correctly indicate the direction that is more extreme (Ha)

· Based on randomness

· Do students correctly identify the source of the randomness in the study (e.g., random sampling or random assignment)?

· Under null hypothesis 

· Do students understand the conditional nature of the probability?

Each of these components was given an E (essentially correct), P (partially correct) or I (incorrect) rating.  Our goal was to see if students performed different on some components (e.g., depending on context or study design) and if that performed changed consistently from early in the course to the end of the course.  The following table provides a rubric for these scores for each component.

	
	E
	P
	I

	Probability of data
	of observed data (with context and numerical value)
	of “these values” (no numerical values) but seems to be of data at hand
	unclear event

	Tail probability
	give correct direction
	gives wrong direction or unclear direction (“or more extreme”) but still a tail probability
	no indication of tail

	Based on randomness
	by random assignment or random sampling
	something is repeated or source of randomness is not clear, e.g. “by chance”
	no randomness specified

	Under null hypothesis
	assuming no difference or assuming specific parameter values
	assuming randomness is only explanation but no context given (e.g., “by chance alone”)
	no specification of a condition


For a P: general idea is there but has not been correctly applied to the context at hand

Sample Student Responses

Student 13:

· The p-value measures the probability of, in a population of 444,  with the same sample sizes and same number of people getting influenza, is getting a result of at least as extreme as 15 people in the half-dose group having influenza solely by randomization. EPEP

· The p-value is the probability of 15 or less African-American teachers being hired if the population proportion of the hiring of A.A. teachers is .154 EEIE

· The p-value calculated above gives the probability of getting, out of a random sample of 30, 22 or more correct judgments by chance alone. (i.e., if the probability of correctly judging a candidate is 0.5) EEEE
17: It is the probability of getting results, like 8 or lower in the full-dose group, through randomization of the groups alone.  

This p-value is the probability that 15 African-Americans or less would be part of the 405 teachers in Hazelwood, if Hazelwood was employing equally the same proportion of African-Americans as St. Louis county. 

This p-value describes the probability of 15 or less A.A. teachers out of a hired group of 405 teachers (in 1972-1973 in St. Louis) strictly by chance in 400 different sampling groups. 

This is the probability of observing 15 hired African-Americans out of a random sample of 405 teachers if 15.4% of teachers are African-American. 

17: There is a small probability, close to 0, that by randomization we would get fewer than 15 African-American teachers hired. 

That the probability of data this far from Ho predicted value of 15/30 is 1.61%.  Thus the procedure has strong statistical evidence of being a predictor of voting behavior (in this sample).  Generalization to all US congr. Elections (at around time of study) is questionable.

Sample Class Results

Stat 320
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Stat 217
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Note: Of the IIII scores in Stat 217:

9 off-task
2 essentially saying P(beta = 2) 
9 saying "P(no relationship)” 
3 saying "P(is a relationship)” 
1 saying "P(whether or not is a relationship)“

This tendency much less prevalent in Stat 320.

4. Applying Concepts to Other Studies/Examples – Stat 217 students after module 1


Now consider a different experiment.  Psychologists investigated whether praising a child’s intelligence, rather than praising his/her effort, tends to produce negative consequences.  Children participating in the study were given a set of problems to solve.  After the first set of problems, half of the children were randomly assigned to be praised for their intelligence, while the other half were praised for their effort.  The children were then given another set of problems to solve and later told how many they got right.  They were then asked to write a report about the problems for other children to read, including information about how many they got right.  Some of the children misrepresented (i.e., lied about) how many they got right, as shown in the following table:

	
	Praised for intelligence
	Praised for effort
	Total

	Misrepresented their score 
	11
	4
	15

	Did not misrepresent their score
	18
	26
	44

	Total
	29
	30
	59


Notice that 11/29 ≈ .379 of the children praised for their intelligence lied, as compared to 4/30 ≈ .133 of the children praised for their effort.  So, these results are in the direction that the researchers predicted: the group praised for their intelligence has more negative behavior than those praised for their effort.  But is this difference large enough to be statistically significant?  In other words, does the experimental data provide substantial evidence that the difference in group results is really due to the type of praise that the student received rather than to the randomization process?

a) Describe how you could implement a tactile (hands-on) simulation to investigate this question.  Assume that you could use 59 cards, with as many face cards and as many non-face cards as you need.  Provide as many details as possible about how you would carry out this simulation.

Responses not yet analyzed.

Now consider the following dotplot from a computer simulation to determine the statistical significance of these results.  This simulation involved 100 repetitions of the random assignment process:
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b) What is the “null model” for this simulation analysis?

20 of 49 respondents (40.8%) correctly specified the lack of a treatment effect. The two other main responses were an indication that praising does not lead to lying (without a sense of more than other group, 9 of 49, 18.4%) and a description of the alternative hypothesis (6 of 49, 12.2%), another 3 gave an incorrect description of the alternative hypothesis (praising for intelligence lowers the likelihood of lying). Ten of the 49 responses (20.4%) were very incorrect or muddled.
c) Use the dotplot to calculate the approximate p-value for this study.  Also circle the dots that you are referring to for this calculation.

24 of 49 responses (49%) correctly found the p-value of .03. Another 6 (12%) reported .02, the empirical probability of 11 successes instead of 11 or more successes.  Three (6%) reported .13, the proportion for 10 or more successes.  Many focused on the peak of the distribution, either reporting 7 or 7.5 (5, 10%) or the proportion at 7 (1, 2%).  Two individuals reported that they did not know how to calculate the p-value and 6 more were incorrect answers, such as 7/30 or 7/29.  Incorrect answers were often accompanied by correct circling of values on the dotplot.
d) Based on this simulation analysis, does the difference between the two groups appear to be statistically significant?

46 of 49 respondents (93.9%) answered correctly based on their p-value.
e) What conclusion would you draw from this simulation analysis, concerning the question of whether children praised for their intelligence are significantly more likely to lie than those praised for their effort?  Also explain the reasoning process by which you are reaching this conclusion.

Five students gave a correct response with another 3 giving a good response but not clarifying the underlying assumption of the null model (8 or 49, 16.3% overall). Four (8%) were classified as “on the right track.” Confusion in using the simulation results as observed outcomes was still present for some (8 of 49 responses, 16.3%).  Some just correctly referred to the size of the p-value without explaining what the p-value measured (11, 22.4%).  Six referred only to the observed data and/or the context (12%) and our (8%) drew the correct conclusion but did not explain their reasoning. The remaining 8 (16%) were unclear or confused in their explanations.
f) Provide a complete, detailed interpretation (in one or two sentences) of what this p-value measures in this context (i.e., what is it the probability of?).

Not yet analyzed.
5. Designing Simulations for New Analysis Situations

Binomial Sampling - Pet Ownership Study (Class Exercise)

Researchers recently conducted a study to see there was tendency for people to be able to correctly match up the picture of a pet with a picture of its owner.  For example, open the “Pet Owner” web page from the “Data files and applets for text” page. You will be presented with the picture of a cat owner and three cats.

(a) Which cat do you think belongs with this cat owner?

(b) How many people in the class picked the correct cat? How many an incorrect cat?

(c) Given only one fair die, begin a very preliminary analysis of whether these data provide convincing evidence in support of the researchers’ conjecture (at least for college math majors).  

Make sure it is clear what you are doing (or would with much more time), why, and how this enables you to respond to the researchers.  

Matched Pairs Analysis - Chip Melting (Class Exercise)

To investigate whether there is a difference in melting times between semi-sweet chocolate chips and butterscotch chips, flip a coin to determine which morsel you will melt first.  When instructed to begin, place that morsel in the middle of your tongue and hold it to the roof of your mouth.  Record the amount of time (in seconds) until the chip is completely melted, with no “encouragement” on your part.  Then repeat for the second chip.

(a) Record the amount of time it took each chip to melt.

(b) Combine your results with the rest of the class.

(c) Given a fair coin, explain how you could investigate whether the data collected by all the students in class today provide convincing evidence that semi-sweet chocolate chips tend to take longer to melt (at least among college math majors).

Make sure it is clear what you are doing (or would with much more time), why, and how this enables you to address the research question.


Comparing Several Groups - Handicap Discrimination (Final Exam)

Researchers conducted a study in the 1980s that examined whether physical handicaps affect people’s perceptions of employment qualifications.  The researchers prepared videotaped job interviews, using the same actors and script each time. The only difference was that the job applicant appeared with different handicaps: wheelchair confinement, crutches, hearing impairment.  Undergraduate students were randomly assigned to view one of the videotapes, and they were then asked to rate the candidate’s qualifications on a 1-10 scale.  The data can be found in Handicap.mtw from the “other data files” page.

Explain how you could use these data and Minitab to investigate whether these data provide convincing evidence that subjects tend to evaluate qualifications differently depending on the applicant’s handicap.

Make sure it is clear what you are doing (or would with much more time), why, and how this enables you to address the research question.

Sample Class Results (Stat 320, Spring)
Task 1 (n = 17)

13 of 17 students correctly set up P(success)=1/3

4 of 17 students correctly specified samples of size 17 rolls, 2 were ambiguous

3 of 17 students specified looking for results at least as extreme as 9, 3 only said ‘compare to what was observed’

6 of 17 students indicated repeated sampling to determine empirical p-value, 2 loosely indicated rolling the die a large number of times.

Task 2 (n = 13)

7 of 13 students correctly set up paired comparison 

7 of 13 students correctly matched sample size 

no students specified looking for at least as many successes as observed (3 close)

6 of 13 students indicated repeated randomization to determine empirical p-value

Task 3 (n = 18)

5 of 18 students specified randomization of scores to handicap groups

8 of 18 students indicated a comparison to observed results

8 of 18 students repeated randomizations to determine empirical p-value 

10 students indicated multiple two-sample comparisons, usually based on t-tests

Preview to Module 1 given in Stat 320 (Fall) near end of course
After study description: You are on a desert island, for years, with no textbooks and no computer, but you do have one fair, two-sided coin.  Explain how you could investigate whether these sample data provide convincing evidence that 10-month-olds have a tendency to select the helper rather than the hinderer more than we would expect by random chance.

Make sure it is clear what you would do, why, and how this enables you to respond to the research question.  
Responses not yet analyzed but almost all students correctly specified sample size vs. many repetitions and tail probability calculation, but may not have clarified implicit assumption underlying the simulation.
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Overall

				1a		1b		1c		1d				2a		2b		2c		2d				3a		3b		3c		3d

				P		I		P		P				E		E		I		E				E		I		I		E

				I		P		I		P				I		I		I		I				E		I		I		E

				P		I		E		E				E		I		E		P				P		I		P		E

				P		I		E		P				E		I		I		E				E		I		P		E

				P		I		E		E				E		E		I		E				P		E		P		E

				E		E		P		P				E		P		P		P				I		I		P		I

				E		E		P		E				E		E		P		E				E		I		P		P

				E		P		E		P				E		E		I		E				E		E		E		E

				P		I		P		E				E		I		P		P				E		P		P		P

				E		E		P		I				E		P		I		E				E		E		P		E

				P		I		E		P				I		I		I		P				I		I		I		I

				E		E		E		P				E		E		P		I				I		I		I		I

				P		I		E		P				E		E		I		E				E		E		P		P

				E		E		I		I				E		I		I		E				E		P		P		P

				P		E		I		E														P		I		I		P

				P		I		P		E				E		E		P		P				P		P		P		P

				I		P		I		I				E		I		I		I				I		I		I		I

				E		E		E		I				E		I		E		E				E		E		P		P

				O		T		R		N				O		T		R		N				O		T		R		N

		E		7		7		8		6		E		15		7		2		9		E		10		5		1		7

		P		9		3		6		8		P		0		2		5		5		P		4		3		11		7

		I		2		8		4		4		I		2		8		10		3		I		4		10		6		4

				O		T		R		N				O		T		R		N				O		T		R		N

		E		0.3888888889		0.3888888889		0.4444444444		0.3333333333		E		0.8823529412		0.4117647059		0.1176470588		0.5294117647		E		0.5555555556		0.2777777778		0.0555555556		0.3888888889

		P		0.5		0.1666666667		0.3333333333		0.4444444444		P		0		0.1176470588		0.2941176471		0.2941176471		P		0.2222222222		0.1666666667		0.6111111111		0.3888888889

		I		0.1111111111		0.4444444444		0.2222222222		0.2222222222		I		0.1176470588		0.4705882353		0.5882352941		0.1764705882		I		0.2222222222		0.5555555556		0.3333333333		0.2222222222
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																		Test 3 vs. max(1 and 2)								Test 2 vs. Test 1								Test 3 vs. Test 2

				1a		2a		3a				1a		2a		3a		Better		Equal		Worse				Better (on 2)		Equal		Worse				Better(on 3)		Equal		Worse

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		E				0		0		2		1		0		0				0		1		0				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P				P				1		0		1		0		1		0				0		0		1				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

																		1		10		7				8		8		2				2		10		6

				1b		2b		3b				1b		2b		3b

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E				I				2		0		0		0		0		1				0		0		1				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

																		1		8		9				5		6		7				4		9		5

				1c		2c		3c

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		I		P				1		0		1		0		1		0				0		0		1				1		0		0

				E		I		I				2		0		0		0		0		1				0		0		1				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				I				I				0		0		0		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

																		1		9		8				0		10		8				6		9		3

				1d		2d		3d

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		I		E				1		0		2		1		0		0				0		0		1				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				E				P				2		0		1		0		0		1				0		0		1				1		0		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

																		1		7		10				7		5		6				3		9		6





												Monotonic Improvement		Monotonic Worsening		No Change		Inconsistent: Higher test 2 score		Inconsistent: Lower test 2 score

				1a		2a		3a

				1		2		2				0		0		0		0		0

				0		0		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				1		2		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				2		2		0				0		0		0		0		0

				2		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		0		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		0		1				0		0		0		0		0

				1		2		1				0		0		0		0		0

				0		2		0				0		0		0		0		0

				2		2		2				0		0		0		0		0

												5		3		5		4		1

				1b		2b		3b

				0		2		0				0		0		0		0		0

				1		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				0		2		2				0		0		0		0		0

				2		1		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				1		2		2				0		0		0		0		0

				0		0		1				0		0		0		0		0

				2		1		2				0		0		0		0		0

				0		0		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				0		2		2				0		0		0		0		0

				2		0		1				0		0		0		0		0

				2		0		0				0		0		0		0		0

				0		2		1				0		0		0		0		0

				1		0		0				0		0		0		0		0

				2		0		2				0		0		0		0		0

												4		6		3		2		3

				1c		2c		3c

				1		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				2		2		1				0		0		0		0		0

				2		0		1				0		0		0		0		0

				2		0		1				0		0		0		0		0

				1		1		1				0		0		0		0		0

				1		1		1				0		0		0		0		0

				2		0		2				0		0		0		0		0

				1		1		1				0		0		0		0		0

				1		0		1				0		0		0		0		0

				2		0		0				0		0		0		0		0

				2		1		0				0		0		0		0		0

				2		0		1				0		0		0		0		0

				0		0		1				0		0		0		0		0

				0		0		0				0		0		0		0		0

				1		1		1				0		0		0		0		0

				0		0		0				0		0		0		0		0

				2		2		1				0		0		0		0		0

												1		5		7		0		5

				1d		2d		3d

				1		2		2				0		0		0		0		0

				1		0		2				0		0		0		0		0

				2		1		2				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		1		0				0		0		0		0		0

				2		2		1				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		1		1				0		0		0		0		0

				0		2		2				0		0		0		0		0

				1		1		0				0		0		0		0		0

				1		0		0				0		0		0		0		0

				1		2		1				0		0		0		0		0

				0		2		1				0		0		0		0		0

				2		0		1				0		0		0		0		0

				2		1		1				0		0		0		0		0

				0		0		0				0		0		0		0		0

				0		2		1				0		0		0		0		0

												4		6		2		3		3





				1a		1b		1c		1d

				P		I		P		P				0.5		0		0.5		0.5						0

				I		P		I		P				0		0.5		0		0.5						0

				P		I		E		E				0.5		0		1		1						0

				P		I		E		P				0.5		0		1		0.5						0

				P		I		E		E				0.5		0		1		1						0

				E		E		P		P				1		1		0.5		0.5						0

				E		E		P		E				1		1		0.5		1						0

				E		P		E		P				1		0.5		1		0.5						0

				P		I		P		E				0.5		0		0.5		1						0

				E		E		P		I				1		1		0.5		0						0

				P		I		E		P				0.5		0		1		0.5						0

				E		E		E		P				1		1		1		0.5						0

				P		I		E		P				0.5		0		1		0.5						0

				E		E		I		I				1		1		0		0						0

				P		E		I		E				0.5		1		0		1						0

				P		I		P		E				0.5		0		0.5		1						0

				I		P		I		I				0		0.5		0		0						0

				E		E		E		I				1		1		1		0						0

														11.5		8.5		11		10		41				12
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				3a		3b		3c		3d
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																		Test 3 vs. max(1 and 2)								Test 2 vs. Test 1								Test 3 vs. Test 2

				1a		2a		3a				1a		2a		3a		Better		Equal		Worse				Better (on 2)		Equal		Worse				Better(on 3)		Equal		Worse

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		E				0		0		2		1		0		0				0		1		0				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P				P				1		0		1		0		1		0				0		0		1				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

																		1		10		7				8		8		2				2		10		6

				1b		2b		3b				1b		2b		3b

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E				I				2		0		0		0		0		1				0		0		1				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

																		1		8		9				5		6		7				4		9		5

				1c		2c		3c

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		I		P				1		0		1		0		1		0				0		0		1				1		0		0

				E		I		I				2		0		0		0		0		1				0		0		1				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				I				I				0		0		0		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

																		1		9		8				0		10		8				6		9		3

				1d		2d		3d

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		I		E				1		0		2		1		0		0				0		0		1				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				E				P				2		0		1		0		0		1				0		0		1				1		0		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

																		1		7		10				7		5		6				3		9		6





												Monotonic Improvement		Monotonic Worsening		No Change		Inconsistent: Higher test 2 score		Inconsistent: Lower test 2 score

				1a		2a		3a

				1		2		2				0		0		0		0		0

				0		0		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				1		2		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				2		2		0				0		0		0		0		0

				2		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		0		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		0		1				0		0		0		0		0

				1		2		1				0		0		0		0		0

				0		2		0				0		0		0		0		0

				2		2		2				0		0		0		0		0

												5		3		5		4		1

				1b		2b		3b

				0		2		0				0		0		0		0		0

				1		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				0		2		2				0		0		0		0		0

				2		1		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				1		2		2				0		0		0		0		0

				0		0		1				0		0		0		0		0

				2		1		2				0		0		0		0		0

				0		0		0				0		0		0		0		0

				2		2		0				0		0		0		0		0

				0		2		2				0		0		0		0		0

				2		0		1				0		0		0		0		0

				2		0		0				0		0		0		0		0

				0		2		1				0		0		0		0		0

				1		0		0				0		0		0		0		0

				2		0		2				0		0		0		0		0

												4		6		3		2		3

				1c		2c		3c

				1		0		0				0		0		0		0		0

				0		0		0				0		0		0		0		0

				2		2		1				0		0		0		0		0

				2		0		1				0		0		0		0		0

				2		0		1				0		0		0		0		0

				1		1		1				0		0		0		0		0

				1		1		1				0		0		0		0		0

				2		0		2				0		0		0		0		0

				1		1		1				0		0		0		0		0

				1		0		1				0		0		0		0		0

				2		0		0				0		0		0		0		0

				2		1		0				0		0		0		0		0

				2		0		1				0		0		0		0		0

				0		0		1				0		0		0		0		0

				0		0		0				0		0		0		0		0

				1		1		1				0		0		0		0		0

				0		0		0				0		0		0		0		0
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				1d		2d		3d

				1		2		2				0		0		0		0		0
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				3a		3b		3c		3d
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				P		I		P		E				0.5		0		0.5		1						0

				E		I		P		E				1		0		0.5		1						0

				P		E		P		E				0.5		1		0.5		1						0

				I		I		P		I				0		0		0.5		0						0

				E		I		P		P				1		0		0.5		0.5						0

				E		E		E		E				1		1		1		1						0

				E		P		P		P				1		0.5		0.5		0.5						0

				E		E		P		E				1		1		0.5		1						0

				I		I		I		I				0		0		0		0						0

				I		I		I		I				0		0		0		0						0

				E		E		P		P				1		1		0.5		0.5						0

				E		P		P		P				1		0.5		0.5		0.5						0

				P		I		I		P				0.5		0		0		0.5						0

				P		P		P		P				0.5		0.5		0.5		0.5						0

				I		I		I		I				0		0		0		0						0

				E		E		P		P				1		1		0.5		0.5						0

														12		6.5		6.5		10.5		35.5				11

														0.6666666667		0.3611111111		0.3611111111		0.5833333333		1.9722222222






_1248108459.xls
Chart6

		O		O		O

		T		T		T

		R		R		R

		N		N		N



E

P

I

Component

Test 3: EPI by Component

10

4

4

5

3

10

1

11

6

7

7

4



Overall

				1a		1b		1c		1d				2a		2b		2c		2d				3a		3b		3c		3d

				P		I		P		P				E		E		I		E				E		I		I		E

				I		P		I		P				I		I		I		I				E		I		I		E

				P		I		E		E				E		I		E		P				P		I		P		E

				P		I		E		P				E		I		I		E				E		I		P		E

				P		I		E		E				E		E		I		E				P		E		P		E

				E		E		P		P				E		P		P		P				I		I		P		I

				E		E		P		E				E		E		P		E				E		I		P		P

				E		P		E		P				E		E		I		E				E		E		E		E

				P		I		P		E				E		I		P		P				E		P		P		P

				E		E		P		I				E		P		I		E				E		E		P		E

				P		I		E		P				I		I		I		P				I		I		I		I

				E		E		E		P				E		E		P		I				I		I		I		I

				P		I		E		P				E		E		I		E				E		E		P		P

				E		E		I		I				E		I		I		E				E		P		P		P

				P		E		I		E														P		I		I		P

				P		I		P		E				E		E		P		P				P		P		P		P

				I		P		I		I				E		I		I		I				I		I		I		I

				E		E		E		I				E		I		E		E				E		E		P		P

				O		T		R		N				O		T		R		N				O		T		R		N

		E		7		7		8		6		E		15		7		2		9		E		10		5		1		7

		P		9		3		6		8		P		0		2		5		5		P		4		3		11		7

		I		2		8		4		4		I		2		8		10		3		I		4		10		6		4

				O		T		R		N				O		T		R		N				O		T		R		N

		E		0.3888888889		0.3888888889		0.4444444444		0.3333333333		E		0.8823529412		0.4117647059		0.1176470588		0.5294117647		E		0.5555555556		0.2777777778		0.0555555556		0.3888888889

		P		0.5		0.1666666667		0.3333333333		0.4444444444		P		0		0.1176470588		0.2941176471		0.2941176471		P		0.2222222222		0.1666666667		0.6111111111		0.3888888889

		I		0.1111111111		0.4444444444		0.2222222222		0.2222222222		I		0.1176470588		0.4705882353		0.5882352941		0.1764705882		I		0.2222222222		0.5555555556		0.3333333333		0.2222222222





Overall

		0		0		0

		0		0		0

		0		0		0

		0		0		0



E

P

I

Component

Test 1: EPI by Component



Individual

		0		0		0

		0		0		0

		0		0		0

		0		0		0



E

P

I

Component

Test 2: EPI by Component



Categorizations

		0		0		0

		0		0		0

		0		0		0

		0		0		0



E

P

I

Component

Test 3: EPI by Component



Weighted

		Test 1		Test 1		Test 1

		Test 2		Test 2		Test 2

		Test 3		Test 3		Test 3



E

P

I

Componet O: EPI by Test

0

0

0

0

0

0

0

0

0



		Test 1		Test 1		Test 1

		Test 2		Test 2		Test 2

		Test 3		Test 3		Test 3



E

P

I

Component T: EPI by Test

0

0

0

0

0

0

0

0

0



		Test 1		Test 1		Test 1

		Test 2		Test 2		Test 2

		Test 3		Test 3		Test 3



E

P

I

Component R: EPI by Test

0

0

0

0

0

0

0

0

0



		Test 1		Test 1		Test 1

		Test 2		Test 2		Test 2

		Test 3		Test 3		Test 3



E

P

I

Component N: EPI by Test

0

0

0

0

0

0

0

0

0



																		Test 3 vs. max(1 and 2)								Test 2 vs. Test 1								Test 3 vs. Test 2

				1a		2a		3a				1a		2a		3a		Better		Equal		Worse				Better (on 2)		Equal		Worse				Better(on 3)		Equal		Worse

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		E				0		0		2		1		0		0				0		1		0				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P				P				1		0		1		0		1		0				0		0		1				1		0		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0
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				1b		2b		3b				1b		2b		3b

				I		E		I				0		2		0		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		I				2		2		0		0		0		1				0		1		0				0		0		1

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E				I				2		0		0		0		0		1				0		0		1				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

																		1		8		9				5		6		7				4		9		5

				1c		2c		3c

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				E		I		E				2		0		2		0		1		0				0		0		1				1		0		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				P		I		P				1		0		1		0		1		0				0		0		1				1		0		0

				E		I		I				2		0		0		0		0		1				0		0		1				0		1		0

				E		P		I				2		1		0		0		0		1				0		0		1				0		0		1

				E		I		P				2		0		1		0		0		1				0		0		1				1		0		0

				I		I		P				0		0		1		1		0		0				0		1		0				1		0		0

				I				I				0		0		0		0		1		0				0		1		0				0		1		0

				P		P		P				1		1		1		0		1		0				0		1		0				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

																		1		9		8				0		10		8				6		9		3

				1d		2d		3d

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				P		I		E				1		0		2		1		0		0				0		0		1				1		0		0

				E		P		E				2		1		2		0		1		0				0		0		1				1		0		0

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		E		E				2		2		2		0		1		0				0		1		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				E		E		P				2		2		1		0		0		1				0		1		0				0		0		1

				P		E		E				1		2		2		0		1		0				1		0		0				0		1		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		E		E				0		2		2		0		1		0				1		0		0				0		1		0

				P		P		I				1		1		0		0		0		1				0		1		0				0		0		1

				P		I		I				1		0		0		0		0		1				0		0		1				0		1		0

				P		E		P				1		2		1		0		0		1				1		0		0				0		0		1

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1

				E				P				2		0		1		0		0		1				0		0		1				1		0		0

				E		P		P				2		1		1		0		0		1				0		0		1				0		1		0

				I		I		I				0		0		0		0		1		0				0		1		0				0		1		0

				I		E		P				0		2		1		0		0		1				1		0		0				0		0		1
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												Monotonic Improvement		Monotonic Worsening		No Change		Inconsistent: Higher test 2 score		Inconsistent: Lower test 2 score

				1a		2a		3a

				1		2		2				0		0		0		0		0

				0		0		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				1		2		2				0		0		0		0		0

				1		2		1				0		0		0		0		0

				2		2		0				0		0		0		0		0

				2		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		2		2				0		0		0		0		0

				2		2		2				0		0		0		0		0

				1		0		0				0		0		0		0		0
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