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ABSTRACT  
Enhance your career and knowledge in data dashboards development.  

Technological innovations, such as data dashboards, help organizations track performance and key 
performance indicators (KPIs) as well as have utility for policy and decision making. SAS is a powerful 
analytical tool to prepare data for any data visualization software.   

We will discuss stages of dashboard development, such as how to prepare data in SAS 9.5 Windows, 
how to frame data to enhance visualizations, and what to consider in creating efficient, practical and 
accessible data dashboards. We will illustrate concepts via two dashboards: (a) Court Case Activity: filing, 
disposition & sentencing and (b) ) Court Personnel: characteristics with incorporation of two external data 
sources: Census and State Bar demographics.   

https://www.azcourts.gov/statistics/Interactive-Data-Dashboards 

Data dashboard development will improve and expand your job performance and increase job 
opportunities. 
 

INTRODUCTION  
For this paper, we demonstrate how we used SAS to prepare general jurisdiction (trial) court data, as well 
as personnel data, to migrate from PDF data book publications into dynamic dashboards.   

On a fiscal annual basis, we were publishing a PDF data report, which consisted of 700 pages of 
statistical tables, to disseminate information, criminal and civil filings in the court system at the statewide, 
county and court level. If a user wanted to compare these statistics over a seven-year period, the data 
from each fiscal year report would have to be compiled into a spreadsheet to create tables and charts 
containing multi-year data. 

By publishing multi-year data into data boards rather than hard-copy reports, users are now able to 
examine annual data by statewide, county or individual court level as well as compare trends across time 
by a click of a button.    

We will discuss strategies for dashboard development and demonstrate how to prepare data in SAS and 
extract data in csv or excel format to be used in dashboards.   

We also illustrate how to maximize visual effectiveness and utility in creating dynamic tables or charts 
using the (a) Superior Court Case Activity and (b) Arizona Court Personnel dashboards. 

 

HOW DATA WERE PREVIOUSLY PUBLISHED  
Prior to the dashboards, case activity data, which were published in PDF format, had two different reports 
versions. From fiscal year (FY) 1999 to FY 2017, data were published in a less detailed report (see Figure 
1). This report provided general civil or criminal case type categories such as felonies – but not all types 
such as homicide or drug offenses.  

From FY 2018 to 2021, the structure of the report changed (see Figure 2). Moreover, additional details on 
case-types were included. For example, for felonies, this report included 17 case-subtypes which ranged 
from severe person crimes to less serious motor-vehicle crimes (see Figure 3). 

The databases used to develop the tables for the two report versions were different. Consequently, data 
needed to be recoded or aggregated into general categories to make viable comparisons across the 
years in dashboards.  
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Figure 1. Sample of PDF Data Report before FY2018  
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Figure 2. Sample of PDF Data Report after FY2017 for a County 
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Figure 3. Sample of PDF Data Report after FY2017 – Criminal Category Broken Down by Case 
Types

 
 

 

 

 



Page 5 of 19 

BEFORE YOU BEGIN 
It is important to establish objectives for what you hope to accomplish with dashboards, as well as to have 
an understanding of the data sources.  Below are questions to consider. 
 

WHAT IS THE PURPOSE OF THE DASHBOARD AND WHO IS YOUR AUDIENCE? 
A. Is it for summative or diagnostic analyses? What are the analytical goals? What are the KPIs? What 

are the research or evaluation questions? 
B. Are the results for an internal use or will they be publicly accessible? Who are the target audiences?  

Who are the key stakeholders? 
C. If performance effectiveness is being evaluated, what would be useful performance measures? 

 
DATA 
A. What are the data sources? 
B. How were the data collected? How often are they refreshed? How are the data extracted? 
C. Do the data sources contain the data needed to conduct the planned analyses? Or do additional data 

need to be collected/located?  
D. What business practices need to change to facilitate collection of new fields/variables or the inclusion 

into the appropriate database? 
E. Are there other data sources that will enhance the meaning of the statistics (e.g., census data, CPI, 

labor statistics, etc.) by computations of rate or enabling comparisons with population of interest? 

Knowing the answers to these questions will help you include the correct data elements in your data 
extractions as well as how to design the dashboards. 

VALIDATE YOUR DATA QUALITY 
A. Do the data make sense?  
B. Check for duplicates or irrelevant observations. 
C. Univariately: out of range, invalid values, missing data, & outliers. 
D. Multivariate: check for consistency across fields, outliers. 
E. Check for consistency across data sources. 
F. If missing data, should “missing” category be included?  
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PREPARING THE CASE ACTIVITY DATA FOR DASHBOARD 
 
SAS Source Code 1. Set SAS OPTIONS: 

OPTIONS LS=128 FMTSEARCH=(COURTS) SYMBOLGEN; run; 

*FMTSEARCH=(MYLIBLIBRARY) results in searching these catalogs, in the order 
Work.Formats, Mylib.Formats, and Library.Formats; 
 
*SYMBOLGEN displays the results of resolving macro variable references. This 
option is useful for debugging; 
 

SAS Source Code 2. Create a library with LIBNAME statement: 
LIBNAME WUSS "S:\Presentations\WUSS\SasData"; run;  

*Libname WUSS is where sample data for paper is stored; 
 
SAS Source Code 3. PROC FORMAT: 
*****  Used PROC FORMAT to display the order of Labels ****; 
PROC FORMAT;    
'Criminal Felony'   = 1 
'Criminal Misdemeanor'  = 2 
'Civil'     = 3 
'Domestic Relations'   = 4 
'Juvenile'     = 5  
'Mental Health'    = 6 
'Probate'     = 7 
'Domestic Violence/Harassment'= 8 
; 

run; 

 
SAS Source Code 4. Sample SAS code to recode historical data: 
*Below is a sample of how we convert historical data to match new case 
management system; 
Case_Category = 'Criminal Felony';    
Case_Type = 'Criminal Felony';  
    Filings = 
SUM(F_FL,TI_FL,F_UC,TI_UC,F_JCR_A,F_JCT_A,F_MCR_A,F_MCT_A,TI_JCR_A,TI_JCT_A,
TI_MCR_A,TI_MCT_A); 
    Terminations = 
SUM(TO_FL,TO_UC,OTH_FL,OTH_UC,DISM_FL,DISM_UC,JUDG_FL,JUDG_UC,TO_JCR_A, 
                       
TO_JCT_A,TO_MCR_A,TO_MCT_A,OT_JCR_A,OT_JCT_A,OT_MCR_A,OT_MCT_A,DM_JCR_A,DM_J
CT_A,DM_MCR_A,DM_MCT_A); 
    output; 
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SAS Source Code 5. Databases used in Dashboard: 
Below DATA step list the variables that is used in the dashboard from four 
databases. Here historical and current criminal, civil and domestic data are 
combined for a total 71,694 records. 
DATA Civil_Criminal_Domestic_data  
(drop = County County2 
 Keep = County_Description RuralorUrban_County_Desc Reporting_Fiscal_Year 
Filings Terminations Active_Pending Case_Category Case_Category_Order 
Case_Type); 
 Retain County_Description RuralorUrban_County_Desc Reporting_Fiscal_Year 
Filings Terminations Active_Pending Case_Category Case_Category_Order 
Case_Type; 
  
*Notice that we drop two variables; county and county2 that are not needed 
for the dashboard; 
*In this data set we also create a variable (Case_Category_order; see column 
H of Figure 4) that has the numerical value of the order of how case category 
will display in the dashboard. Also, the description of the counties is 
created and the description of rural and urban counties; 
      set WUSS.Select_DataFrom_Criminal WUSS.Select_DataFrom_Civil 
WUSS.Select_DataFrom_Domestic WUSS.Select_DataFrom_Historical ; 
Case_Category_order = PUT(Case_Category, $catord.); 
COUNTY2 = 20; 
IF COUNTY IN (7,10) THEN COUNTY2 = 19; 
County_Description=Propcase(TRIM(PUT(COUNTY,CNTYFMT.))); 
RuralorUrban_County_Desc=Propcase(TRIM(PUT(COUNTY2,CNTYFMT.))); 
if Reporting_fiscal_year in 
(2008,2009,2010,2011,2012,2013,2014,2015,2016,2017,2018,2019,2020,2021,2022)
; 
run; 
*The last thing we do is select the number of fiscal years of data to be 
displayed on the dashboard; 
 
*Below is the log output. The LOG shows the observations for each database. 
The combined database has the combined total number of observation and 
number variables; 
There were 14921 observations from data set WUSS.SELECT_DATAFROM_CRIMINAL. 
There were 24674 observations from data set WUSS.SELECT_DATAFROM_CIVIL. 
There were 12557 observations from data set WUSS.SELECT_DATAFROM_DOMESTIC. 
There were 21450 observations from data set WUSS.SELECT_DATAFROM_HISTORICAL 
 
Data set WORK.CIVIL_CRIMINAL_DOMESTIC_DATA has 71694 observations and 9 
variables. 
 

SAS Source Code 6. PROC CONTENTS: 
*Use PROC CONTENTS to produce a list of variables and number of records (see 
Output 1 ). Use the ORDER=VARNUM to print the variables in the order of the 
database. ; 
ods rtf file="S:\Presentations\WUSS\SasData\WUSS Proc Contents.doc"; 
    PROC CONTENTS data=Civil_Criminal_Domestic_data ORDER=VARNUM;  
    run; 
ods rtf close; 
run; 
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Output 1. SAS Output from PROC CONTENTS Statement 

Variables in Creation Order 

# Variable Type Len Label 
1 County_Description Char 15  

2 RuralorUrban_County_Desc Char 15  

3 Reporting_Fiscal_Year Num 8 Fiscal Year 

4 Filings Num 8  

5 Terminations Num 8  

6 Active_Pending Num 8  

7 Case_Category Char 50 Case Category 

8 Case_Category_Order Char 3  

9 Case_Type Char 60 Case Type 

 

SAS Source Code 7. PROC EXPORT to Excel Format: 
*Use PROC EXPORT to output SAS data to Excel (see Figure 4). 
This is the excel spreadsheet that will actually be used to develop the dashboard. This is only required 
with Power BI dashboards. SAS Visual Analytics uses SAS formatted databases. Set PUTNAMES 
option to Yes because you will need these names in the dashboard; 
PROC EXPORT data=Civil_Criminal_Domestic_data 
   dbms=xlsx 
   OUTFILE="S:\Presentations\WUSS\SasData\WUSS Excel Output Extract" 
REPLACE; 
   PUTNAMES=YES; 
RUN; 
 
 

SAS Source Code 8. PROC EXPORT to CSV Format:  
*You can also export to CSV format when you have large datasets. Make sure you change the DBMS 
option and the file extension of the output file to CSV.  Set PUTNAMES option to Yes because you will 
need these names in the dashboard; 
PROC EXPORT data=Civil_Criminal_Domestic_data 
     dbms=csv 
     OUTFILE="S:\Presentations\WUSS\SasData\WUSS Excel Output Extract.CSV" 
REPLACE; 
    PUTNAMES=YES; 
RUN; 
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Figure 4. Excel Spreadsheet from PROC EXPORT statement 

 
 
SAS Source Code 9. PROC TABULATE to Verify Information: 
 
ods rtf file="S:\Presentations\WUSS\SasData\Validate output using Proc 
tabulate.doc"; 
 
 
PROC TABULATE data=Civil_Criminal_Domestic_data FORMCHAR = '|___|+|___'  
MISSING ; 
     CLASS Case_Category case_type Reporting_fiscal_year Case_Category_order 
County_Description RuralorUrban_County_Desc; 
        classlev case_type /style=[foreground=blue font_face=helvetica 
font_size=14pt]; 
     classlev Filings /style=[foreground=blue font_face=helvetica 
font_size=18pt]; 
  var filings Terminations  Active_Pending; 
   
 where Case_Category = 'Criminal Felony' and  Reporting_fiscal_year in 
(2022,2023) and County_Description='Maricopa';  
      
 
TABLE   Reporting_fiscal_year='Fiscal Year'*County_Description='County:  ', 
        Case_Category_order*Case_Category='Case Category'*(case_type='Case 
Type' all), 
   sum*Filings=' FILINGS '*Reporting_fiscal_year='Fiscal 
Year'*F=COMMA12.0 
        sum*Terminations=' TERMINATIONS '*Reporting_fiscal_year='Fiscal 
Year'*F=COMMA12.0 
        / RTS=20 MISSTEXT = ' ';  
  
 KEYLABEL SUM = ' ' ALL = 'Group Total' N='Count'; 
   title1 j=center color=Black height=36pt "Superior Court"; 
   title2 j=center color=Black height=28pt "Case Activity by Fiscal Year"; 
RUN; 
ods rtf close; 
run; 
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Output 2.  SAS output from PROC TABULATE to Validate Reporting Results 
Fiscal Year 2022, County: Maricopa 

 
FILINGS TERMINATIONS 

Fiscal Year Fiscal Year 
2022 2022 

Case_Categ
ory_Order 

Case 
Category 

Case Type 

10,473 5,382 1 Criminal 
Felony 

Drug - Possession/Paraphernalia 
Drug - Sales/Other 1,241 808 

Motor Vehicle - DWI / DUI 1,524 638 

Motor Vehicle - Other 390 292 

Motor Vehicle - Serious Violations 61 26 

Other Felony / Unclassified 1,442 839 

Person - Aggravated Assault 2,084 1,361 

Person - Homicide 293 212 

Person - Kidnapping 270 159 

Person - Other Assaults 137 206 

Person - Robbery 479 345 

Person - Sex Offenses 491 313 

Property - Auto Theft 1,037 624 

Property - Burglary 955 663 

Property - Other 2,540 1,900 

Public Order 360 312 

Weapons 1,175 904 

Group Total 24,952 14,984 
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PUBLISHED DASHBOARDS 
We published 85 dashboards to the Arizona Supreme Court’s publicly accessible webpage: 
https://www.azcourts.gov/statistics/Interactive-Data-Dashboards . They are organized by icons (tiles) that 
users can click on to view statistical data about the court system (see Figure 5).   
Figure 5.  Interactive Dashboard Website. 

 

 

 
In a telling a story, present the dashboards and charts in a logical and sequential manner to help users 
understand the data and help them locate specific data of interest.  

If there is a lot of information, you want to break them down into separate pages. Moreover, if there are 
many pages, it would be advantageous to produce a table of contents. The Table of Contents will not only 
give users an overview of the statistical data contained in the dashboards, but also enable users to click 
on the link which takes them to a specific dashboard (page) of interest as well as a link to return to the 
Table of Contents.   

We discuss how to maximize utility and visual effectiveness for two sets of dashboards: (a) Superior 
Court Case Activity and (b) Arizona Court Personnel dashboard. 

 

 

 

 

 

 

https://www.azcourts.gov/statistics/Interactive-Data-Dashboards
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SUPERIOR COURT CASE ACTIVITY DASHBOARDS 
The data produced from the preceding data steps were used 11 pages of dashboards for Superior Court 
Case Activity dashboard. The first page contains the Table of Contents (see Figure 6). Arizona Superior 
Court, which is the general jurisdiction trial court, has 15 branches, one for each county in the state. 

Figure 6. Dashboard Table of Contents

 
The first two dashboards, Fiscal Year Line Graph (page 2) and Case Category by Fiscal Year (page 3), 
display similar information but in two different formats. The first one displays case filings and adjudication 
(terminations) in a line graph (see Figure 7) while the second one displays the case filings in a tabular 
format.   

Line graphs are useful to quickly see trends across a time. We plotted two variables, case filings and 
case terminations with not only different color codes (blue and red) but also with different line types (solid 
and dash-lines) in case any of the users are color-blind.   

In some instances, it was advantageous to separate the graphs into different dashboards because it 
removes complexity and made it easier for read. Some filters are relevant to some graphs but not to 
others. For example, a bar chart would lend it-self more for summarizing data a particular year but not 
across multiple years; whereas, a year line graph lends itself to look at multiple-years but not a single 
year. This is why we separated Fiscal Year Line Graph (page 2) from Case Category Bar Chart (page 4) 
into their own pages.  

Sequentially, the dashboards follow the flow of a case. After criminal case is filed into the court, it is 
eventually terminated (page 7) with a disposition (page 8), and if defendant is found guilty the case would 
conclude with sentence (page 9).    

 

 

 

 

 

 

 

 

https://www.azcourts.gov/statistics/Interactive-Data-Dashboards/Superior-Court-Filings-and-Terminations
https://www.azcourts.gov/statistics/Interactive-Data-Dashboards/Superior-Court-Filings-and-Terminations
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Figure 7. Filings and Terminations Trends 

 
We also incorporated filters (slicers) for key variables that users can use to filter the data. The 
Case_Category variable was used to create a slicer for users to select by case category.   

The variables County_Description  and RuralorUrban_County_Desc was used to create a slicer for rural, 
urban and individual counties. Variable Reporting_Fiscal_Year was used in a slicer to select the number 
of fiscal years to include in the chart. 

When creating dashboards, the selection of the chart type will depend on the data type (level of 
measurement), the purpose and the audience. You want to keep it simple to ensure that your audience 
can quickly understand the statistics displayed. 

On some of the dashboards, we incorporated both tabular and graphical summaries on the same page. 
For example, in dashboard called “Superior Court Filings by Case Type” both a horizontal bar graph and 
a table display the same information but in a different amount of detail (see Figure 8). The tabular chart 
provides just the percentage for each case type while the table which displays the number of filings by 
case category and provides a better sense of the actual work load each case type represents. In addition 
to having a large readable font, the default for listing the categories was set in descending order – from 
largest to smallest – which made it easier to identify the most common offenses. 

 

 

 

 

 

 

 

Variables Filings and Terminations  

Variables  

County_Description  & 
RuralorUrban_County_Desc 

Variable Case_Category 

Variable 
Reporting_Fiscal_Year 
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Figure 8. Filings by Case Type 

 
If a user wants to focus on a particular county, they can choose slicer (drop-down menu) for counties to 
display the data (see Figure 9).   

Figure 9. Filings by Case Type with an Expanded Case Category
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Moreover, if users want to delve deeper into each category to view the sub-types, they can expand by 
clicking on the plus sign next to the category. For example, the case category “Criminal Felony” can be 
expanded to reveal the subtypes (see Figure 10). 

Figure 10. Filings by Case Type with an Expanded Case Category 

\ 
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ARIZONA COURT PERSONNEL DASHBOARDS 
For a separate set of dashboards, Court Personnel dashboard, we incorporated three data sources: 
Annual Personnel Survey, Census and State Bar demographics. Data about personnel characteristics for 
court and probation employees are summarized in the Table of Contents (see Figure 11). 

 

Figure 11. Filings by Case Type with an Expanded Case Category 

 
 

In telling the story of personnel characteristics, we organized the slides (pages) from general to more 
specific information. After the Table of Contents, the second slide (court level) provides a 10,000-foot 
view of the personnel positions in the state. The first set of pages (including page 17) contain information 
inherent to the position, whereas the remaining pages (starting with page 7) contain demographic 
characteristics for full-time personnel. After presenting the demographic information, additional slides 
were incorporated to make comparisons between staff demographic characteristics and local population 
characteristics from the census, as well as to make demographic comparisons between judges and 
members of the State Bar. 

In presenting data, we varied the chart types to be more visually appealing to the audiences. For 
example, there are distributions for two types of information presented on a single dashboard with three 
different charts (see Figure 12).  

 

 

 

 

 

 

 

https://www.azcourts.gov/statistics/Interactive-Data-Dashboards/Personnel
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Figure 12.  Court Level and Position Type

 
We introduce the distributions of demographic information for non-judicial staff (see Figure 13). As to 
protect the privacy of individuals, we only reported at the county level and not the individual court level. 
This also helped to obtain more reliable data by the smaller courts. 

Figure 13. Demographics for Full-Time Personnel 

 
Subsequently, slides were incorporated to make comparisons between staff demographic characteristics 
and local population characteristics from the census (see Figure 14). We included unknown categories 
(e.g., Age Unknown) with the hope that courts will provide missing data in subsequent surveys. 
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Figure 14. Race and Ethnicity Comparison between Non-Judicial Staff and the Census 

 
Because the majority of judicial officers had to be qualified attorneys, demographic comparisons were 
made between the judges and members of the State Bar (see Figure 15).  

Figure 15. Gender and Age Comparison between Judges and the State Bar 
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CONCLUSION 
When developing dashboards, it is important to have specific objectives for its use and a good 
understanding of how different audiences will use the information. Utility of the information is dependent 
not only on data quality but in getting buy-in from key stakeholders, to ensure data availability and an 
understanding of any limitations in the provided data. 

Modifying the existing SAS programs that previously had been used to produce static PDF reports, we 
extracted data elements required to develop dashboards that better met our needs. Each PDF report 
prepared annually for 20 years, has 700 pages of statistics for a combined total of 14,000 pages. Using 
the new online dashboard system, a user can trend data collected across multiple years quickly without 
technical assistance.  State legislatures can review statewide trends, counties can look at their own 
county trends and individual judges can access their own court data to examine trends and to then decide 
if they have sufficient resources to adjudicate cases. 

We no longer have to create separate reports summarizing statistics at the statewide, county or individual 
court level. There also is no need to aggregate many years of data to examine court filing trends.  

Dashboards can be organized sequentially or in a logical manner that enables the user to tell a story. 
Incorporating multiple graphical methods can not only be visually appealing, but can also minimize 
complexity and prove more useful to the audience. Remember: the best approach in sharing statistical 
results is to keep it simple.   

In addition to making changes to your SAS programs to create database required for dashboards, 
enhance your skills in dashboard development. Exceeding your agency or company needs will not only 
increase your value as an employee but also your marketability. 

 

CONTACT INFORMATION 
Humberto “Bert” Cisneros 
Senior Statistical Analyst 
Court Services Division  
Arizona Supreme Court 
 
HCisneros@courts.az.gov 
www.azcourts.gov/statistics  

Richard “Rico” Rivera 
Senior Statistical Analyst 
Court Service Division  
Arizona Supreme Court 
 
Rrivera@courts.az.gov 
www.azcourts.gov/statistics  

 

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of 
SAS Institute Inc. in the USA and other countries. ® indicates USA registration.  

Other brand and product names are trademarks of their respective companies.  
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