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Final Exam Info

¥ Location: CHEM 194
¥ Time: Friday 12/14 10:30-12:30am (2 hrs)
¥ Two parts - 20 questions each (40 total)

*Bring two UCD2000 Scantrons!
¥ Turn in both scantrons at the end
¥ Equation sheet and tables on class website
¥ Practice problems, objectives and key words

on class website



Class Summary

¥ Sampling, Bias, Study Design (Ch.1 & Ch.2)
¥ Graphs, Frequency & Relative Frequency

Distributions, Density (Ch.1 & Ch.3)
¥ Numerical Summaries (Ch.4)
¥ Correlation, Linear Regression (Ch.5)
¥ Probability (Ch.6)



Class Summary

¥ Parameters, Population Distributions (Ch.7)
¥ Statistics, Sampling Distributions (Ch.8)
¥ Estimation, Error, Confidence Intervals (Ch.9

& Ch.11)
¥ Hypothesis Tests (Ch.10 & Ch.11)



Data
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¥ Population = All undergrads at UC Davis
¥ Sample = 7 random undergrads
¥ Experimental unit = an undergrad
¥ Variable = visits to the bookstore last week

sampling (random? bias?)
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Study Design

¥ Biases: selection, non-response, response
¥ Sampling methods: simple random,

stratified, clsuter, systematic, convenience
¥ Observational vs. experimental (Table 2.1)

ÐWhen can you infer causality?
ÐWhen can you generalize to a population?



Relative Frequency & Density
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Problems

P(a! x! b)=Area of
rectangles in density
plot = height x width =
height of rectangles in
relative frequency plot



Data Visualization

Example: Boxplot
¥ Graph of the five

number summary.
¥ Shows outliers as

circles.
¥ Can be used to see

if data is normally
distributed.
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Linear Regression

¥ Regression line:
y = a + bx

¥ Correlation close to 1
or -1 if strong (+ or -)
linear relationship.

¥ Coefficient of
determination small if
residuals large (C).



Rules of Probability

¥ Additive rule (general form)
P(A or B) = P(A) + P(B) - P(A and B)

P(A and B)=0 if A and B are mutually exclusive

¥ Multiplicative rule (general form)
P(A and B) = P(A)P(B|A)
P(B|A)=P(B) if A and B are independent



Conditional Probability
Relationship satisfaction and communication

147200153TOTAL

914097Not

4816056Satisfied

LowMediumHigh

P(Satisfied) = (56+160+48)/(153+200+147)= 0.528 = 52.8%

P(Satisfied | Low) = 48/147 = 0.326 = 32.6%
Dependent



Two Types of Distributions

Population
Distribution

Sampling
Distribution of

sample mean
(n=40)



How to use the Tables

¥ To get a probability:
ÐLook up the quantile in the outside of the table

¥ To get a quantile (percentile):
ÐLook up the probability (percent) in the inside

of the table

¥ Need degrees of freedom (df) for t Table
¥ Convert between x~N(µ," ) and z~N(0,1)

z=(x-µ)/"  x= µ+z"



Tests and Confidence Intervals

z critical value
¥ Proportion, difference

in proportions
¥ Mean, difference in

means (with known
population sds)

t critical value
¥ Mean, difference in

means (with unknown
population sds)

¥ Paired t test or CI



Critical Values

¥ Rules of Thumb:
Ð! : n# $10 AND n(1-#)$10
Ðµ: n! 30 OR population distribution is normal

¥ Always use the standard normal N(0,1)
distribution (z critical value) for proportions.

¥ For means, t critical value used with sample
standard deviation (s) Ð even when x is
normally distributed Ð while z used with " .



Test Statistics & P-values
¥ If H0 is true, the estimate should be close to the

hypothesized value. Therefore the standardized
test statistic (z or t) should be close to 0.

¥ If H0 is not true, the estimate should be much
larger (or smaller) than the hypothesized value and
the statistic should be far from 0.



Questions and
Problems on the Board


