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▪ What is Power BI?

▪ The Basics

▪ DAX Functions for Appraisers

▪ Analysis Tool

▪ Other Applications



WHAT IS POWER BI?



POWER BI IS A COLLECTION OF 
SOFTWARE SERVICES, APPS, 
AND CONNECTORS THAT WORK 
TOGETHER TO TURN YOUR 
UNRELATED SOURCES OF DATA 
INTO COHERENT, VISUALLY 
IMMERSIVE, AND INTERACTIVE 
INSIGHTS. 

- Microsoft





IN OTHER WORDS…

POWER BI UTILIZES DASHBOARDS 
TO VISUALLY REPRESENT DATA.  
IT CAN COMBINE MULTIPLE DATA 
SOURCES IN TO ONE INTERACTIVE 
FORMAT THAT ALLOWS THE USER 
TO DRAW CONCLUSIONS MORE 
QUICKLY. 



DASHBOARDS



VISUALIZATION



INTERACTIVE



WORKING WITH 
POWER BI



ADDING POWER BI



ADDING POWER BI



BUILDING A DASHBOARD



CONNECT DATA



CONNECT DATA



CONNECT DATA





CANVAS VIEW – DATA TABLE



CANVAS VIEW - LINK DATA TABLES



CANVAS VIEW – REPORT VIEW



CREATE REPORT



CREATE REPORT



INTERACT AND SHARE



INTERACT AND SHARE





DAX FUNCTIONS



DAX

▪ DAX – Data Analysis Expressions

▪ Set of functions, operators, and constants that can be used for 

data visualization, modeling and analysis

▪ Allows users to write efficient, flexible computations

▪ DAX Library includes over 250 functions that can be combined to 

create calculations

▪ Functions can be categorized in to various types, for example

▪ Aggregation Functions – SUM, AVERAGE, COUNT

▪ Logical Functions – IF, SWITCH, AND, OR

▪ Statistical Functions – LINEST, RANKEQ, PERCENTILE.EXC



CREATING A DAX MEASURE

▪ On the Power BI Toolbar, click “New measure”

▪ Can be found on “Home” or “Modeling” tabs

▪ The “Measure tools” Tab will appear



CREATING A DAX MEASURE

▪ First – Name the Measure

▪ Next – Enter Function (i.e. SUM, AVERAGE, MEDIAN)

▪ Finally – Follow prompts and enter related tables, column names, or constants



CREATING A COMPLEX DAX MEASURE

▪ More complex functions can be written with helper variables with the keyword VAR

▪ This can make complex functions more readable and efficient

▪ Each step in the calculation can be defined as new variable VAR

▪ Once the calculation is complete utilize the RETURN call to display the desired output



DAX FOR APPRAISERS

▪ Sales Ratio

▪ Median and Average

▪ Minimum and Maximum

▪ Coefficient of Dispersion (COD)

▪ Weighted Mean

▪ Price Related Differential (PRD)

▪ Standard Deviation

▪ Confidence Intervals and Confidence Levels

▪ Outlier Detection



RATIO FUNCTIONS

Mean/Average

Median

Calculate Median Sales Ratio

Calculate Sales Ratio by Dividing 

Appraised or Market Value by Sales Price

Sales Ratio

Calculate Average Sales Ratio

This calculation can be made in the worksheet before it is imported into Power BI, 

but making the calculation with a measure in Power BI may save a step in 

prepping data for import



RATIO FUNCTIONS

Maximum

Minimum

Calculate Maximum Sales Ratio

Calculate Minimum Sales Ratio



COD FUNCTION

Calculate Median Sales Ratio

Calculate Absolute Deviation of Median

Calculate Number of Ratios in Sample

Calculate Average Absolute Deviation

Calculate COD

Returns COD Calculation



WEIGHTED MEAN FUNCTION

Calculate Weighted Mean Ratio as a 

single calculation, by dividing the sum of 

the total appraised values by the sum of 

the total sales price

OR

Calculate the sum of the total appraised values

Calculate the sum of the total sales price

Divide the sum of the appraised by the sum of the sales price

Return the Weighted Mean Ratio



PRD FUNCTION

Calculate Average Sales Ratio

Calculate Weighted Mean Ratio

Calculate PRD

Calculate Average Sales Ratio

Calculate Weighted Mean Ratio

Calculate PRD

OR

Returns PRD Calculation



STANDARD DEVIATION FUNCTION

Calculate the Standard Deviation

Call Standard Deviation Measure and Multiply by 2

Return Result within +2 Standard Deviations of the Average 

Add 2 Standard Deviations to the Average

*When data is 

normally distributed, 

95% of the results 

will fall within 2 

standard deviations 

of the mean/average

Return Result within -2 Standard Deviations of the Average 

Subtract 2 Standard Deviations from the Average

Call Standard Deviation Measure and Multiply by 2



CONFIDENCE INTERVAL FUNCTION

Calculate the Standard Deviation

Calculate the count in the data set

Calculate the Confidence Interval

*The 0.05 represents the level of confidence, in this case its 

calculated at 95%

Calculate the Confidence Level



CONFIDENCE LEVEL FUNCTION

Calculate the Average

Subtract the Confidence Interval from the Average

Returns the Lower Confidence Level

Calculate the Average

Add the Confidence Interval from the Average

Returns the Upper Confidence Level



OUTLIER DETECTION FUNCTION

Calculate the First Quartile

Calculate the Third Quartile

Find the Inner Quartile Range by Subtracting 

the First Quartile from the Third Quartile 

Multiple the Inner Quartile Range by 1.5

Return the Outlier Boundary Differential

Refer to the IAAO Standard on Ratio Studies for more information on the 1.5 x IQR 

technique of identifying/trimming outliers



OUTLIER DETECTION FUNCTION

Calculate the First Quartile

Calculate the Third Quartile

Subtract the Outlier Differential from the First Quartile

Return the Lower Outlier Range

Return the Upper Outlier Range

Add the Outlier Differential to the Third Quartile





CAN POWER BI BE MORE 
THAN A DATA 

VISUALIZATION TOOL? 

CAN IT ALSO BE A DATA 
ANALYSIS AND VALUTION 

TOOL?



REGRESSION ANALYSIS



WHAT IS REGRESSION

▪ Statistical model used to estimate the relationship between a dependent variable 

and one or more independent variables

▪ Liner Regression

▪ Use one variable

▪ Y = constant + (coefficient * X), better known as Y = MX + C

▪ Multiple Regression

▪ Uses two or more variables

▪ Y = constant + (coefficient1 * X1) + (coefficeient2 * X2) + …. + (coefficientn * Xn)



REGRESSION IN POWER BI

▪ DAX Functions LINEST and LINESTX

▪ LINEST Function

▪ Uses the Least Squares method to calculate a straight line that best fits the given data

▪ Returns a table describing the line 

▪ The equation for the line is of the form: Y = Slope1*X1 + Slope2*X2 + ... + Intercept

▪ LINESTX Function

▪ Uses the Least Squares method to calculate a straight line that best fits the given data

▪ Returns a table describing the line 

▪ The data result from expressions evaluated for each row in a table

▪ The equation for the line is of the form: Y = Slope1*X1 + Slope2*X2 + ... + Intercept



LINESTX FUNCTION EXAMPLE





LINESTX FUNCTION EXAMPLE

Slope 13.955

Intercept 59,356

Coefficient of Determination (R-Squared) 0.5959 or 59.59%

F Statistic 30.9745





LINESTX FUNCTION FOR TIME TREND

Use the LINESTX Function to 

establish the statistical linear table

Use the SELECTCOLUMNS Function to identify the 

slope from the LINESTX table

Use the SELECTCOLUMNS Function to identify the 

intercept from the LINESTX table

Divide the Slope by the Intercept to calculate the percentage change 

over one interval, this gives the indicated monthly trend

Return the monthly trend

*Multiple the monthly trend by -1 to help the end user 

Market inflation indicates a negative market trend, market deflation indicates a positive market trend

By returning the MonthlyTrend * -1 it allows for a more logical display of the market condition factor



LINESTX FUNCTION FOR TIME TREND

Annualize Monthly Time Trend by 

multiplying by 12

• The LINESTX Function allows for a dynamic dashboard that 

can be sliced in varying ways to determine the most 

applicable method of applying a time trend

• Furthermore, the nature of Power BI allows for this 

dashboard to be refreshed and updated regularly to more 

easily monitor the market



COEFFICIENT OF DETERMINATION/R-SQUARED

Use the LINESTX Function to establish 

the statistical linear table

Use the SELECTCOLUMNS Function to identify the 

Coefficient of Determination from the LINESTX table

Return the Coefficient of Determination

*Multiple by 100 to present the result is a more familiar format 

▪ The Coefficient of Determination is the same as the R-Squared Value

▪ This value represents how well the trend line represents the data

▪ Ideally, this value is 1.00 or 100%





OTHER REGRESSION CAPABILITIES IN POWER BI

▪ Can Power BI handle other, nonlinear trend lines (exponential, logarithmic, etc.)?

▪ YES!

▪ By introducing more complex DAX functions other lines can be achieved

▪ Can Power BI handle Multiple Regression Analysis Functions?

▪ YES!

▪ By incorporating an R or Python script multiple regression can be 

completed in Power BI





PARAMETERS



PARAMETERS

▪ Allows users to input variable values that can change how the 

data is presented in the reports

▪ This can be used to test conclusions and get results in real time

▪ This feature enhances the report and increases the its interactivity 

by making the platform more dynamic



ADDING PARAMETERS

▪ Modeling Tab – New Parameter

▪ Numeric range

▪ Allow users to set specific ranges

▪ Fields

▪ Allow user to change the measures analyzed in the report



ADDING PARAMETERS

▪ Adding a “Numeric Range” Parameter

▪ Name

▪ Name the new measure

▪ Data Type

▪ Whole number or decimal number

▪ Minimum/Maximum

▪ Sets the range of the slicer

▪ Increment

▪ Amount lost or added as slicer is 

adjusted



ADDING PARAMETERS

▪ New Parameter measure is created 

▪ Minimum value range

▪ Maximum value range

▪ Increment

▪ Its just a value, not tied to any specific data or measure  

▪ Slicer can be adjusted to change parameter within range





USE PARAMETER TO FIND VALUE

Use the SELECTCOLUMNS Function to identify the Slope 

from the LINESTX table

Use the parameter that was created and the 

formula Y=MX+C, where M is the Slope, C is the 

Intercept, and X is the Parameter 

Use the SELECTCOLUMNS Function to identify the 

Intercept from the LINESTX table





FINAL THOUGHTS



WRAP IT UP

69

▪ Power BI is easy to work with drag-and-drop features

▪ As your comfort level grows, find more to use it for

▪ DAX functions don’t need to be scary

▪ Using Power BI to help with simple regression can be 

helpful for visualizing and slicing data

▪ Power BI can be leveraged in analysis and valuation 

applications



RESOURCES

70

▪ Generative AI and Large Language Models (LLMs)

▪ Chat GTP

▪ Copilot

▪ You Tube

▪ Guy is Cube

▪ Learnit Training

▪ Leila Gharani

▪ Cornell Consultants, LLC

▪ David Cornell, MAI, CAE



THANK YOU

Ryan Janzen

Lyon County Appraiser

rjanzen@lyoncountyks.gov

Equitable Solutions

ryan.janzen@equitablesolutionsllc.com

www.equitablesolutionsllc.com
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