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Statistics/Discrete Math
57 Benchmarks
Standard 1:  Understand, apply, and communicate strategies and reasoning in the problem solving process.

M.SD.1.1 
Recognize a biased sample
M.SD.1.2 
Distinguish between appropriate and inappropriate statistics
M.SD.1.3 
Use graph or directed graph models to solve applied problems

· Traveling Salesperson

· Using brute force

· Using nearest neighbor algorithm

· Using the best edge algorithm

· Influence

· Transmission of disease

· Scheduling projects using PERT
M.SD.1.4 
Recognize when the Hamilton method leads to the Alabama paradox, Population paradox, New States paradox
M.SD.1.5 
Recognize the apportionment criterion
M.SD.1.6 
Understand and recognize defects in voting methods by evaluating the four fairness criteria

· Majority criterion

· Condorcet

· Independence of irrelevant alternatives

· Monotonicity
M.SD.1.7 
Apply percent equations to solve problems involving financial application problems

M.SD.1.8 
Use the APR to make financial decisions
M.SD.1.9 
Use linear models appropriately

M.SD.1.10 
Recognize weaknesses present in linear models
M.SD.1.11 
Distinguish among linear, quadratic and exponential growth
M.SD.1.12 
Use linear programming applications

Standard 2:  Understand, apply, and communicate the properties of numbers and operations.

Standard 3:  Understand, apply, and communicate the concepts of geometry.

M.SD.3.1 
Know and apply the terminology of graph theory
M.SD.3.2 
Use graph theory 
· Apply Euler’s theorem when tracing graphs

· Find Euler’s circuits

· Find Hamiltonian paths and circuits

· Determine all Hamiltonian circuits in a complete graph

· Find directed paths in graphs

· Apply directed graphs to model relationships that go in only one direction

Standard 4:  Understand, apply, and communicate the concepts of measurement
M.SD.4.1
Classify data with respect to the four levels of measurement: nominal, ordinal, interval and ratio

M.SD.4.2 
Calculate and interpret measures of central tendency.

· Mean 

· Median

· Mode

· Weighted means
M.SD.4.3 
Calculate and interpret measures of spread/dispersion

· Range

· Variance

· Standard Deviation (grouped and ungrouped data)

· Empirical Rule

· Chebychev’s Theorem

· Quartiles

· Interquartile Range

· Percentiles

· Standard score (z-score)
M.SD.4.4 
Use apportionment methods

· Hamiltonian

· Huntingon-Hill

· Jefferson

· Adams

· Webster
M.SD.4.5 
Explain the difference between discrete and continuous division of items
M.SD.4.6 
Calculate the following:  The absolute unfairness of an apportionment; The relative unfairness of an apportionment; Huntington-Hill numbers to apportion representatives; Standard Divisor; Standard Quota; Sealed bids to make a fair division of items
M.SD.4.7 
Use voting methods

· Plurality

· Borda

· Plurality with elimination

· Pair-wise comparison
M.SD.4.8 
Describe numerical representation of a weighted voting system
M.SD.4.9 
Find the winning coalitions in a weighted voting system
M.SD.4.10 
Compute the Banzhaf power index of a voter in a weighted voting system
M.SD.4.11 
Understand the meaning of percent in financial applications

M.SD.4.12 
Make conversions between decimals, percents, fractions
M.SD.4.13 
Apply simple and compound interest formulas
· the simple interest formula

· the compound interest formula to find future value

· the compound interest formula to solve for different unknowns

· the compound interest formula to compare investments
M.SD.4.14 
Use consumer loans to determine payments for an add-on loan, to compute finance charges on a credit card using the unpaid balance method, to compute credit card charges with the average daily balance method, and to compare credit card finance charge methods
M.SD.4.15 
Use annuities to calculate the future value of an ordinary annuity, to calculate the payments for a sinking fund, and to determine the time required for an ordinary annuity to accumulate a certain value
M.SD.4.16 
Use amortization to calculate the payment to pay off an amortized loan, to construct an amortization schedule, to find the present value of an annuity, to calculate the unpaid balance of a loan
M.SD.4.17 
Use the annual percentage rate

Standard 5:  Understand, apply, and communicate the concepts of statistics and data analysis.

M.SD.5.1 
Distinguish between the following:  a population and a sample; a parameter and a statistic; descriptive and inferential statistics; qualitative and quantitative data
M.SD.5.2 
Collect data by observational study, performing an experiment, using a simulation, using a survey
M.SD.5.3 
Represent data appropriately in a variety of ways
· Frequency distributions

· Frequency histograms

· Frequency polygons

· Relative frequency histograms

· Ogives

· Stem-n-leaf plots

· Dot plots

· Pie charts

· Pareto charts

· Box-n-whisker plot
M.SD.5.4 
Calculate statistical measures for a discrete probability distribution

· Mean

· Variance

· Standard deviation
M.SD.5.5 
Calculate statistical measures for a binomial probability distribution

· Binomial probability formula

· Mean

· Variance

· Standard deviation
M.SD.5.6 
Calculate statistical measures for a confidence interval

· Point estimate

· Margin of error

· Minimum sample size
M.SD.5.7 
Construct and interpret:   A confidence interval for a population mean when standard deviation is known or unknown and for various sized samples; A t-distribution using a t-distribution table and/or technology; A confidence interval for a population proportion; The chi-square distribution
M.SD.5.8 
State a null hypothesis and an alternative hypothesis
M.SD.5.9 
Use hypothesis tests to:  Interpret the level of significance; Identify type I and type II errors; Decide between a one-tailed or two-tailed test; Interpret a decision based on the results of a statistical test
M.SD.5.10 
Find critical values/p-values and test means using a z-test, t-test, chi-squared test

Standard 6:  Understand, apply, and communicate the concepts of probability
M.SD.6.1 
Identify the sample space of a probability experiment and identify simple events
M.SD.6.2 
Distinguish between classical probability, empirical probability and subjective probability

M.SD.6.3 
Identify and use properties of probability
· Conditional probability

· Independent and Dependent events

· The multiplication rule

· Mutually exclusive

· Addition rule

· Fundamental counting principle

· Permutations and combinations
M.SD.6.4 
Distinguish between discrete random variables and continuous random variables
M.SD.6.5 
Determine if a distribution is a probability distribution, a binomial distribution, a geometric distribution, a Poisson distribution
M.SD.6.6 
Construct probability distributions, both discrete and binomial

M.SD.6.7 
Use the normal curve to:  Find the area below the curve; Use the area to find probability; Find a z-score given the area; Transform a z-score to an x-value; Find a specific x-value given the probability; Approximate the binomial distribution; Approximate binomial probabilities
M.SD.6.8 
Use the Central Limit Theorem to:  Calculate the sample mean; Calculate the sample standard deviation; Find the probability of the sample mean

Standard 7:  Understand, apply, and communicate the concepts of algebra
M.SD.7.1 
Graph and interpret paired data sets using scatter plots and time-series charts
M.SD.7.2 
Recognize and use linear equations to solve; to model situations using the slope-intercept form, point and slope, and two points; and to graph the function
M.SD.7.3 
Use quadratic equations to solve, model, graph

M.SD.7.4 
Use exponential equations and growth to model growth and decay, to solve (with logarithms) and to model logistic growth
M.SD.7.5 
Use proportions and variation to solve problems, including those with direct and inverse variation
M.SD.7.6 
Use functions/function notation to represent function as sets of ordered pairs, to represent functions graphically, and to model 
M.SD.7.7 
Use systems of equations to represent the system graphically, to solve using the elimination method, and to model
M.SD.7.8 
Understand and use systems of linear inequalities to solve graphically, solve algebraically, model
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