MTH 145 – Elementary Statistics

Topics & Concepts

Population, sample

Parameter, statistic

Classifying variables as categorical or quantitative 

Classifying quantitative variables as discrete or continuous

Classifying levels of measurement as nominal, ordinal, interval, ratio

Categorical data graphics (bar graph, pie chart) 

Quantitative data graphics (stemplot, histogram, boxplot)

Describing shape, center, and spread of a distribution

Mean & median

Range, quartiles, interquartile range, variance, standard deviation

1.5*IQR criterion for finding potential outliers

Frequency distribution table

Relative frequency & percent relative frequency

Statistical inference

Probability distributions

Tree diagrams

Venn diagrams

(68-95-99.7) Empirical Rule

Standardized scores (z scores), percentiles

Normal distribution - looking up probabilities

Random sampling

Probability – Rules, Complement rule, union, intersection, disjoint events, independent events, addition rule, multiplication rule, conditional probability

Random variables

Rules for means and variances of random variables

Discrete probability distributions – finding probabilities, means, & standard deviations

Recognizing binomial random variables

Binomial distribution – mean, variance, standard deviation, finding probabilities

Sampling distribution of the mean

Central Limit Theorem

Confidence intervals (and the assumptions required for their validity)

Determining sample size for a desired margin of error at a given level of confidence

Hypothesis tests (and the assumptions required for their validity)

t-distribution

One-sample z-test for population mean 
One-sample z-interval for population mean 
One-sample z-test for population proportion p
One-sample z-interval for population proportion p
One-sample t-test for population mean 
One-sample t-interval for population mean 
Paired data t-test for population mean difference D
Paired data t- interval for population mean difference D
Two-sample z-test for difference in population proportions p1-p2

Two-sample z-interval for difference in population proportions p1-p2

Two-sample (separate variance) t-test for population mean 1-2
Two-sample (separate variance) t-interval for population mean 1-2
Two-sample (pooled) t-test for population mean 1-2
Two-sample (pooled) t-interval for population mean 1-2
Level of significance

P-value

Type I and Type II errors
Power 

Experiment vs. observational study

Experimental design-principals: control, randomization, replication

Bias in sampling

Sampling distribution, bias and variability

Response and explanatory variables

Treatments, factors, levels

F distribution

Analysis of variance – hypotheses, assumptions, ANOVA table relationships, conclusions

Multiple comparisons – Bonferroni simultaneous confidence intervals 

Scatterplot

Linear regression model (and model assumptions)

Least squares regression equation

Slope and y-intercept of the regression equation

Significance test for  (slope) = 0

Confidence intervals for  
Predicting the mean value of y for a given value of x
Confidence interval for an individual response for a given value of x 

Assessing linear model assumptions through plots of residuals 

Correlation coefficient, r
Coefficient of determination, r2
One-way and two-way tables

Chi-square (2) distribution

Chi-square test of independence

Chi-square test for goodness-of-fit

