	Probability and Z-scores (continued)
PSY 211

10-8-07


A. Review of Z scores
Z = (X – M) / SD

· Describes a score’s place within the distribution
· + (above the mean) or – (below the mean)
· # (distance in SD’s from the mean)
· Can be used to find probabilities and percents
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	Example:  You begin working as a physical therapist at a large practice. Along with basic paperwork, you have patients fill out a couple short surveys.  Over time, you develop “norms” for these surveys:

Pain: M = 45, SD = 8
Self-Efficacy: M = 15, SD = 3

Patient #1: Pain = 41, Self-efficacy = 21
Patient #2: Pain = 65, Self-efficacy = 9
Patient #1 Z scores:  Pain = ?, Self-efficacy = ?
Patient #2 Z scores:  Pain = ?, Self-efficacy = ?
How do you use this information?


B. Transforming scores (see p. 156-157!)




· Convert to Z score: 

Z = (X – M) / SD
· Convert from Z score to other score:

X = Meannew + (Z score)*(SDnew)
*In these equations, the “Other standard score” or “raw score” are both symbolized by X

C. Converting Z scores to Percentages using Tables
· Finding the proportion of scores below a Z value

· Find Z score in Table B1 (p. 687)
· Look at column B

· You’re done! (Usually)

· Problem: Table B1 only has positive Z values

· What if Z is negative?

· Proportion of scores below a negative Z value is the same as the proportion of scores above the corresponding positive Z
· Huh?
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	WARNING: We are to a point in this course where simply memorizing facts will be insufficient. Logic will be needed to solve problems. To prepare adequately for exams, you must practice repeatedly.  


· Finding the proportion of scores above a Z value

· Find Z score in Table B1 (p. 687)

· Look at column C
· You’re done! (Usually)


· Problem: Table B1 only has positive Z values

· What if Z is negative?

· Proportion of scores above a negative Z value is the same as the proportion of scores below the corresponding positive Z
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· Negative Z values are not in the table, so find an equivalent proportion for a positive Z value
· Finding proportion of scores between Z values
· Good idea to make a drawing
· Usually multiple ways to solve the problem
· Often involves adding or subtracting two proportions you find in the Z table
· Similar to finding the area of irregular shapes (high school geometry stuff)
· No set formulas, so best to practice this
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· Another example…
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D. Applying Probability to Inferential Statistics
· Descriptive statistics: used to summarize a group of data
· Example: You do a research study on CMU students and report the descriptive statistics for several variables (e.g. 
GPA: M = 2.7, SD = 0.5)
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· Inferential statistics: use probability to draw broad conclusions
· Example: You randomly choose a CMU student to participate in a free tutoring program, and she gets a 3.9 GPA.  You draw the inference (conclusion) that the tutoring program worked because 3.9 GPAs are very rare among CMU students
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Other�standard�score





Z�standard�score





X�raw�score





IQ, T, SAT





??%





Value in column C of table = 16%





p(Z > -1.5) = ??%





p(Z > -1.5) = p(Z < 1.5) = 93% via column B





p(-1.5<Z<1.0) = ??%





p(-1.5<Z<0) = p(0<Z<1.5) = 43% using column D





p(0<Z<1.0) = 34% using column D





p(-1.5<Z<1.0) = 43% + 34% = 77%





p(1.0<Z<2.5) = ??%





p(1.0<Z<2.5) = 49% - 34% = 15%





p(0<Z<2.5) = 49% using column D





p(0<Z<1.0) = 34% using column D








Practice, practice, practice!
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95% of students get between a 1.7 and 3.7 GPA





Atypical score. �We infer that the tutoring program worked.








