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a. The rules of probability

Check your answers against those in the ANSWER section.

It is known that 60 percent of all registered voters in the 42™ Congressional District are Republicans.
Three registered voters are selected at random from the district. Compute the probability that exactly 2 of

the 3 selected are Republicans, using:

Exercise 6.2

c. table

b. The binomial formula.
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Power Query to import data:

b

1) When you import data from a CSV file, the file usually has just one object a table. You can use the From Text/CSV button in the Get & Transform

group in the Data tab in the Excel Ribbon to import CSV data.

2) When you import data from an Excel file, the file can have more than one object. An Excel file can have objects such as Worksheets, Excel Tables,
or Defined Names. Therefore, when you use Power Query to import a table of data from an Excel file, during the import process you must select the
object that you want to import. In this video, we will select the Worksheet object named "MonclaireGolf”.

To import a table of data from a single Excel file, you can follow these steps:

1) Get & Transform group in the Data tab in the Excel Ribbon

2) Click Get Data dropdown arrow

3) From the dropdown menu, hover over "From File"

4) Click on "From Excel Workbook"

5) Select file from Import Data File dialog box
6) In the Navigator dialog box, on the left side, select the object that has the data table that you want to import

7) Click the "Transform Data" button to bring the object into the Power Query Editor
8) Make transformations 'you want in Power Query Edltor then Close and Load your table.

Power Query Import Data dialog box to import table directly to PivotTable Cache:

To import a table of data directly to the PivotTable Cache Select the "PivotTable Report“ dialog button in the Import Data dialog box, as shown here;
x

) e
[ Properes.. - |_cancs ]

-~

if you do not need the table of data in the worksheet, loading directly to the PivotTable Cache, avoids loading the table to two locations {worksheet
and PivotTable Cache). This can reduce file size and avoid have to refresh both the query and the PivotTable report when source data changes.

PQ Notes: ChO5-ESA.xlsm - 3/11/22
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Notes from Excel Workbook File "Ch0O5-ESA.xlsm":

Chapter 4 Terms:
Probability .
E=Event,P= Probablllty, then P(E) A Number between 0 and 1, inclusive.
Estimate of the unknown future
Random Experiment:
1) Well Defined Outcomes
2) Any single Trial only one outcome can occur
3) Outcome occurs by chance
Multi-Step Experiment:
Random Expenment W|th more than 1 Step/T rlal
Sample Point N )
Sample Point = Experlmental Outcome
Sample Space :
List of all Possible Sample Pomts/ExpenmentaI Outcomes
{Total Number Sample Points} for Multi-Step Experiment:
k = Number of Steps
ny = Outcomes for particular Step
{Total Number Sample Points}=n; + n, +... N
If number of gutcomes is same for each Step, {T otal Number Sample Points} = n*k
Assigning Probability K ; L
Classical = All Sample Pomts are equally Ilkely
Relative Frequency = Data from past is Relative Frequency Table that has categories which are:
Mutually Exclusive {no item fits into more than one category) and Collectively Exhaustive (enough categories to count everything).
Subjective = Outcomes not equally likely, thtle past data, Use best lnformatlon you can find but it will be your personal bellef
Requirements for Assigning Probabilities: B i
1) All Sample Points must have a probability between 0 and 1, inclusive
2) Sum of all Sample Pomt Probabllltles 1
Event - - ’ .
Collection of 1 or more Sample Points
/| Probability of an Event
Sum of the probabilities of the Sample Points in the Event

Random Varlables -~ = .
A numerical description of the outcome of an experiment
Discrete Random Variables
May assume either: a finite number of values like: 1, 2, 3 or an infinite sequence of numbers like 1, 2 3 (Gaps between numbers)
Continuous Random Variables : o
May assume any numerical value in an interval or collection of intervals. Depends on measurmg instrument
Many possible numbers between 1& 2 "No Gaps
Probability Distributions = - S »
A descrlptlon/Presentatlon of how the probabllltles are dlstrlbuted over the values of the random vanable
Models . I L 5 BB = : N
Random Variables and Probablllty Dlstrlbutlons are models for populatlons of data that we can use to estlmate the unknown future.

Discrete Probability Distributions S S
A description/Presentation of how the probablhtles are dlstnbuted over the values of a discrete random varlable

Discrete Probability Function : i :
A probability functlon, f(x) or P(x), that prowdes the probablllty for each value that the discrete random variable can assume.
Requirements for f{x) or P{x) - :
f(x) = P{x} >= 0 AND 3f(x) = ZP(x) 1
Methods for creating Dis¢rete Probability Distributions:
Classical, Relative Frequency (for large data sets itis called Empirical Discrete Distribution) and Subjective
Advantage of Probability Distributions? .~~~ - -
Once you have the table, it is easy to calculate probablhtles for a variety of Events!!!
Steps for building a Discrete Probability Distribution::
1) Define Random Variable
2) Build Frequency Distribution
3) Calculate Relative Frequency - P{x) = f(x)
4) Check Requirement #1: f(x) >= 0, Check Requirement #2: 2f(x) = 1
5) Create a Column Chart for a Discrete Variable (Columns do not touch)
6) Make predictions
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Expected Value for a’ Discrete Random Variables

E(x) =u= Welghted Average = Zx"f(x) zx*P(x), use: =SUMPRODUCT (XRange,P(x)Range)

Variance and Standard Deviation for a Discrete Random Variables

Var = 3(x-E(x))"2*P{x), use: ~SUMPRODUCT{{Xrange-E(x})*2,P{x}Range)

SD = SQRT(I(X~Eb¢))A2*P(x)), use: '—'SQRT(SUMPRODUCT({xrange-E(x))‘\z P{x)Range))
Binomial Experiment )

Requirements:

1) Fixed Number of Trials, n = # Trials

2) Each Trial can only result in two outcomes: Success or Failure

3) Probability of success is the same for each trial

4) Trials are mdependent (one does not affect the next)

Binomial Probability: Function-

fx) = Px) = n1/{x!* (nx)1)*p e (1- P)"(n-X)

in Excel use: BINOM.DIST{x,n,p,cumulative)

x = Number of Successes = Discrete Random Variable = number_s

n = Total Steps/Trials = trials

p = Probability of Success = probability_s

cumulative = FALSE = 0 = probability mass function. Use to calculate exactly x or height of column in Column Chart

OR

cumulative = TRUE = 1 = probability mass function. Use ta calculate <= x {everything from smaliest up to and including x)

in Excel use; BINOM.DIST.RANGE(n,p,x_low,x_high)

n = Total Steps/Trials = trials

p = Probability of Success = probability_s

x_low = Number of Successes for first x = Discrete Random Variable = number_s. if you use this argument and NOT the {number2]
argument, the function will calculate the probability for the x value, which is also the height of the column if you plot ali x valesin a

Column Chart.

x_high = Number of Successes for second x = Discrete Random Variable = [number_s2]. If you use this argument and the number_s
argument, the function calculates the total probability between the first x and second x, inclusive.

Expected Value and Variance and Standard Deviation-for a Binomial Distribution:. -

E(x) = 4 = mean n*p

Standard Dewatlon o= SQRT(n p*(l—p))

|Poisson Distribution:-

Poisson Probabnllty D:stnbutlon can be used to estlmate the number of occurrences over a specified interval of time or space

Discrete Random Variable = x = Number of occurrences over a specified interval of time or space.

Good for number of arrivals in waiting line situations over a certain time period (like 15 mins)

Good for number of repairs needed over a distance of road or pipe

Properties (Requirements) of a Poisson Experiment:

1) The probability of an occurrence is the same for any two intervals of equal length

2) The occurrence or nonoccurrence in any interval is independent of the occurrence or nonoccurrence in any other interval

3) Mean = Variance (observed from calculations made off of source data)

f(x) = P(x) = the probability of x occurrences in an interval = height of column when you plot column chart.

Discrete Random Variable = x = Number of occurrences over a specified interval of time or space.

No upper limit for X: 0,1,2,3..., but as x increases past the mean, the probability decreases and gest quite small.

Mean =y = Calculated from past data

e = constant = 2.71828 = =EXP(1) in Excel

In Excel use: POISSON.DIST{x,mean,cumulative)

x = Number of occurrences over a specified interval of time or space = Discrete Random Variable

mean = yi = Calculated from past data

cumulative = 0 for exactly X OR 1 for Iess than or equal to x

Hypergeometric Distribution : -

Similar to Binomial Dlstnbutlon except: 1) the tranls are not mdependent AND 2) the probability of success changes from trial to trial.

In Excel use: HYPGEOM.DIST{x,n,population_s,number_pop,cumulative)

x = Number of Successes in Sample = Discrete Random Variable = sample_s

n = Trials/Steps in Experiment = Sample Size = number_sample

Number Successes in Pop. = population_s

Population Size = number_pop

cumulative = FALSE = 0 = probability mass function. Use to calculate exactly x

OR

cumulative = TRUE = 1 = probability mass function. Use to calculate <= x {everything from smallest up to and including x)
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