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Senior Analytical Specialist
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Standards and Training (IADLEST)

Part 1: “Data-Driven Strategy Basics!” outlines the key concepts and purpose of data-
driven strategies. These instructions are pivotal in designing a properly functioning 
database and processes for data-driven strategies.
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I am your host and facilitator, Dawn Reeby.  I have had the pleasure of partnering with 
dozens of law enforcement agencies across the United States, developing and 
improving infrastructure and reliable systems for analysis and policing strategies. My 
focus has been to create and provide ongoing training, guidelines, documentation, 
and technical assistance regarding policies, procedures, and compliance issues.  Most 
recently, I have had the pleasure of working together with IADLEST, TxDOT, IACP, and 
numerous police agencies to simply help where help was needed. I'm excited to be 
here today with you to ensure the continued growth of your department procedures 
and efficiency efforts. 
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1. Describe a data-driven strategy.
2. List the benefits of using data-driven strategies.
3. List and describe the 7 key principles of the Data Driven 

Approaches to Crime and Traffic Safety (DDACTS) model.
4. Describe the success factors of several communities that 

implemented data-driven strategies.

We start this 13-part series with “Data-Driven Basics”.  Today we are going to:
1. Describe a data-driven strategy.
2. List the benefits of using data-driven strategies.
3. List and describe the 7 key principles of the Data Driven Approaches to Crime

and Traffic Safety (DDACTS) model.
4. Describe the success factors of several communities that implemented data-

driven strategies.
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Describe a data-driven strategy.

Objective 1: Describe a data-driven strategy.
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Image Source: https://www1.nyc.gov/office-of-the-mayor/news/199-16/mayor-de-blasio-
police-commissioner-bratton-compstat-2-0#/0

COMPSTAT

For more information, check out these resources:
“Compstat and Organizational Change. A National Assessment” The Police 
Foundation. https://www.policefoundation.org/projects-old/compstat-and-
organizational-change-a-national-assessment/
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Data-Driven Strategies 
Evolve:
• NHTSA
• DOJ
• BJA
• IADLEST/DDACTS
• IACP/CRI-TAC
• IACA
• Police Foundation

• More on NHTSA: https://www.nhtsa.gov/
• More on DOJ: https://www.justice.gov/
• More on BJA: https://bja.ojp.gov/
• More on IADLEST/DDACTS: https://www.iadlest.org/
• More on IACP/CRI-TAC: https://www.theiacp.org/projects/collaborative-reform-

initiative-technical-assistance-center-cri-tac 
• More on IACA: https://iaca.net/
• More on The Police Foundation: https://www.policefoundation.org/
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Data-
Driven 

Strategies

BJA

IACA

IACP
CRI-TAC

DDACTS

NHTSA

IADLEST

Other Data-
Driven 

Initiatives

Overall, this is an exciting time in policing! We have evolved from the stacks of hand-
written papers and push pin maps to walls of a constellation of new BIG DATA, or 
technology advancements in policing. We are living in a data-soaked era from 
predictive policing to body cameras to risk terrain analysis to spatial studies. We are 
in a tech crunch filled with smart adults and even smarter kids. As we evolve, we 
must continue to seek methods that will meaningfully serve the communities that we 
swear to protect.
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POP UP QUESTION 1: True or False:

We live in a data-soaked era that must collaborate and evolve our data-processes to 
best meet the needs of our communities.
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List the benefits of using data-driven 
strategies.

Objective 2: List the benefits of using data-driven strategies.
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• Identify patterns and trends as they emerge
• Identify investigative leads
• Develop deployment strategies
• Increase deterrence
• Identify and repair data quality issues
• Reduce crime, social harm, and crashes
• Recover uncommitted patrol time
• Recover budget funding
• Make communities safer by arresting repeat 

offenders
• Transparency 

•Identify patterns and trends as they emerge
•Identify investigative leads
•Develop deployment strategies
•Increase deterrence
•Identify and repair data quality issues
•Reduce crime, social harm, and crashes
•Recover uncommitted patrol time
•Recover budget funding
•Make communities safer by arresting repeat offenders
•Transparency 
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Identify Patterns and Trends
2019 2020

Here is an example of how to automate the identification of patterns or trends 
through a threshold analysis. Because you have direct access to your data, you can 
program the query to alert when a certain crime type goes above or below the 
threshold, or the normal range.
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Identify Investigative Leads

Suspect is small; climbing through 
very small windows.

Analyze suspects who reside within 
1 standard deviation of series and fit 
the MO of the series. 

Provide suspect list to detectives.

This is an example of providing investigative leads. You become aware of a crime 
series involving a “small” male climbing through very small windows. You decide to 
analyze suspects who live, work, and play within 1 standard deviation of the series 
and who fit the MO. As such, you can provide a list of possible suspects to detectives.
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Develop Deployment Strategies

City in Texas identified areas where high densities of crashes and crimes.

Here, a city in Texas identified areas where high densities of crashes and crimes 
occurred using multiple years of data. By doing so, they were able to develop 
deployment strategies that were targeted and measurable.
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Identify and repair data quality issues
Common Errors

• Most of our crime occurred at our police department

• HWY/Major thoroughfare – officers aren’t clear what address 
to record; or missing street #s

• Free typing/mis-spellings

• Missing data

• Duplicate master data

• Address file doesn’t match mapping files

Common Errors
• Most of our crime occurred at our police department
• HWY/Major thoroughfare – officers aren’t clear what address to record; or missing 

street #s
• Free typing/mis-spellings
• Missing data
• Duplicate master data
• Address file doesn’t match mapping files

14
Created by Dawn Reeby. IADLEST. January 
2021.



Increase deterrence

Direct access to your data can help your department understand exactly when and 
where to deploy or route officers, thus increasing deterrence. 
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+147%
Traffic Contacts

- 37% 
Burglary

- 35% 
Theft from MV

-26%
All Part I Crime

- 4% 
Crashes

Reduce crime, social harm, and crashes

A city in Texas was able to deeply impact crashes, crimes, and social harms by using 
data trends to develop strategies. Here, direct access to their data allowed them to 
easily measure progress. And wow! Look at these numbers! 
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Recover uncommitted patrol time

1% reduction in crashes = 30 fewer crashes 
= 69 patrol hours recovered, valued at $4,018.25 

Direct access to data can provide the opportunity to set up queries that help identify 
length of time on calls, response time, calls that continue to bog officers down, etc. 
You may also discover hours on particular days when officers routinely have 
uncommitted time and can employ proactive strategies during those select times.

For technical training on how to develop queries like this one, see Part 3 (How to 
Connect to Your Data), Part 4 (Everything Tables and Linking), Part 5 (Creating Master 
Tables Using ‘Make Table’ and ‘Append’ Queries), Part 7 (Making Analytics Easier with 
Expressions), Part 8 (How to Identify Top Locations, Offenders, and More), and Part 9 
(How to Create Rocking Reports and Automation Processes).
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Transparency

Cambridge, MA Monthly Community Report

Proactive policing efforts can facilitate transparency. With easy access to data, 
analysts can spend time analyzing instead of inputting or cleaning, and they can set 
up automated reports to facilitate with information dissemination. (Cambridge, MA 
shares data like this with the public each month on their website.)

Cambridge Police Department. (April 2018) "BridgeStat Report.." Cambridge, MA.  
Retrieved from 
http://www.cambridgema.gov/~/media/Files/policedepartment/BridgeStat/BridgeSta
t_April2018_FINAL.ashx?la=en)
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2,974 Crashes = 6,270 officers 
sent to crashes (6,879 officer 

hours) 

6,879 officer hours = 
$401,824.91, or 3.31 FT officers 

(2.05% of a department’s 
budget)

6,879 officer hours on crashes = 
855 fewer MV stops

147 arrests not made

Recovery Budget Funding
Cost Benefit Analysis

Any police department. 2017

1% reduction in crashes = 30 fewer crashes 
= 69 patrol hours recovered, valued at $4,018.25 

After collecting and analyzing agency data, a Cost Benefit Analyses found that:

• 2,974 crashes occurred in this department. This was equivalent to 6,270 officers 
sent to crashes (or 6,879 officer hours) 

• The cost of 6,879 officer hours = $401,824.91, or 3.31 FT officers. This represented 
2.05% of this department’s budget

• 6,879 officer hours on crashes = 855 fewer MV stops
• 147 arrests not made
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30 Few Crashes

69 patrol hours 
recovered 

($4,018.25)

9 MV stops 
(rate of 0.12 per 

hour)

At current rates, every 1% reduction in crashes means a minimum of:
30 fewer crashes
69 patrol hours recovered, valued at $4,018.25
9 MV stops recovered at the current rate of 0.12 per hour

So, in sum, if officers spent less time on crashes, reactive approaches, they would 
have more time for proactive approaches (MV stops and citizen contacts). If we can 
save $4,000 with just a 1% decrease in crashes, imagine the amount of money a 
department could save if they developed data-driven strategies aimed at reducing 
crashes more than 1%.
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POP UP Question 2. True or False. 

Data-driven policing can help reduce crashes, crimes, social harms and can help 
police departments save time and money!
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List and describe the 7 key principles of the 
Data Driven Approaches to Crime 

and Traffic Safety (DDACTS 2.0) model.

Objective 3: List and describe the 7 key principles of the Data Driven Approaches to 
Crime and Traffic Safety (DDACTS 2.0) model.
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• Operational model 
• Builds trust, transparency, accountability, & legitimacy
• Is actionable
• Is place-based
• Is a cost-effective approach
• Focuses on highly visible patrols, engagement of partners, and 

regular evaluation & adjustment

Data-Driven Approaches to Crime and Traffic Safety (DDACTS 2.0) is a law enforcement 
operational model supported by a partnership among the Department of Transportation’s 
National Highway Traffic Safety Administration (NHTSA), and the Bureau of Justice 
Assistance (BJA) and the National Institute of Justice (NIJ). In partnership with IADLEST, 
experts work to deliver on-site and virtual training and technical assistance to law 
enforcement agencies throughout the country. These services are free to all law 
enforcement agencies.

This model provides a cost-effective approach that employs targeted, analysis-driven 
highly visible patrols, engagement of partners and stakeholders, regular evaluation and 
adjustment of operations and emphasis on identified desired outcomes. 
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Provide an 
understanding of 
trends

 Winter Park, Florida 
felony crash hot spots

This slide shows the crash data in Winter Park Florida, prior to their implementation.  
The larger the circle, the more crashes. 

12/27/2020
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Provide an 
understanding of 
trends

 Winter Park, Florida 
felony crime hot spots

This map shows the felony crime data in Winter Park Florida, prior to their 
implementation.  The larger the circle, the more felony crime.

12/27/2020
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Provide an 
understanding of 
trends

 Winter Park, Florida 
enforcement/contact
hot spots

This map shows the traffic enforcement data in Winter Park Florida, prior to their 
implementation.  The larger the circle, the more tickets.

12/27/2020
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Provide an 
understanding of 
trends

 Winter Park, Florida 
spatial analysis of 
activity versus 
enforcement/contact

This map shows all of the crashes, crime and enforcement efforts for Winter Park 
Florida. The Green traffic enforcement and pink selective enforcement is NOT where 
the actual crime and crashes are occurring.

DDACTS 2.0 establishes a clear relationship between crashes and crime. The 
DDACTS model finally establishes the fact that there IS a relationship between traffic 
crashes and crime.

12/27/2020
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Provide an 
understanding of 
trends

 Winter Park, Florida 
better align of 
enforcement/ contact 
with activities for 
greatest impact

This map shows Winter Park Florida’s efforts.  Enforcement activities are more 
aligned with crimes and crashes, hence their subsequent reductions.

The value of Guiding Principle #6 is demonstrated here.  But notice there is still work 
to be done.  Management should direct resources specifically to where the blue and 
red overlap.

12/27/2020
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Provide an 
understanding of trends

 Analysis of activity in the 
zones

Top crash and crime locations within the hot spot zones.

12/27/2020
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Find Discretionary 
Hours

 Found 4,425 hours of 
discretionary time for 
Winter Park, Florida 
Police Department

0
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Without "NEW NAME" "NEW NAME"

Discretionary Hours Found

Without DDACTS DDACTS

In Winter Park, the officers began working the hot spot areas in 15-minute daily time 
increments utilizing their “down” or “discretionary” time.  The city of Winter Park was 
able to log all these extra hours without any additional officers, or money allocated to 
DDACTS:

 3305 Traffic Stops
 2515 Citations
 1859 Verbal or Written Warnings
 170 Field Contact Cards
 165 Arrests
 4425 Hours of “Discretionary Time”
 10,416 Contacts
 Discretionary Time = No $ Increase

12/27/2020
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Violent Crime
-32%

Traffic 
Crashes

-23%

Impounded Vehicles
16%

DUI’s 14%

Social Harms Enforcement

Decrease crash and 
social harms

 Decreased violent crime 
and crashes and increased 
drunk driving arrests in 
Philadelphia. 

The 22nd District of North Philadelphia was one of the worst sections of the city. This 
is where an officer in the Game Stop had the gun battle with two armed suspects and 
another officer was killed in a street robbery two blocks from the precinct after 
leaving at 7am. USED Traffic unit in CONJUNCTION with district officers implemented 
data-driven strategies. The Traffic Unit was not available every tour but did assist 
when there was no sporting event, concert, etc. in the city. As enforcement went up, 
they experienced a decrease in violent crime and crashes as well as an increase in 
drunk driving arrests.

12/27/2020
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Targeted Approach

 Maximize time, efforts, resources
 Renews emphasis on traffic safety
 Provides a flexible approach
 Meets CALEA accreditation 

standards
 Increases agency accountability and 

productivity
 Targeted, highly-visible patrol

Free image from Canva

Other benefits:
• Maximizes time, efforts, and resources
• Renews emphasis on traffic safety
• Provides a flexible approach - depending on agency culture, manpower, 

supervision, a multitude of deployment strategies are available and are 
determined agency-by-agency.

• Meets CALEA accreditation standards – Helps agencies meet CALEA standards 
45.1.1, 61.1.1, 61.1.6. that deal with crime prevention strategies, effective 
resource deployment and using intelligence led policing to reduce traffic crashes 
and crime. For more on accreditation, see “Benchmark Analytics. Accreditation 
101: The Benefits of State and National Police Accreditation” Posted on July 17, 
2019 by Amy Vracar. https://www.benchmarkanalytics.com/blog/accreditation-
101-the-benefits-of-state-and-national-police-accreditation/

• Increases agency accountability and productivity- Produces a plan to deploy 
agency resources in a more effective manner and illuminates the process to 
stakeholders.

• Targeted Highly Visible patrols – The DDACTS model supports using officers in a 
strategic, but highly visible manner.  The public will see them working.

12/27/2020
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Additional Benefits

 Cost effective
 Fewer calls for service
 Builds stronger relationships 

with partners
 Increased field contacts
 Increased deterrence
 Gained intelligence

Free image from Canva

Additional Benefits
• Cost Effective Approach – Using DDACTS deploys agency’s resources in the 

most cost-effective manner.  Officers are not just “wandering around”. Instead, 
they are focused and intentional.

• Fewer Calls for Service – With continued use, agency’s calls for service will start 
to decrease.

• Increased deterrence – When officers are deployed to the specific hot spots, 
offenders will be deterred from committing crimes in those areas.

• Increased field Contacts – Officers need to record as much information as 
possible from each traffic stop and contact and share this information with 
others in the agency.

• Reduction in Social Harm – Agencies WILL have reductions in crashes and all 
types of crime when using the model.

• Builds stronger relationships with stakeholders and partners – Agencies will 
develop stronger, long-term relationships with stakeholders and partners.

12/27/2020
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1.

Outcomes

MEASURABLE 
OUTCOMES 
AND IMPACT

DDACTS 2.0 focuses on 7 basic principles:
1. Outcomes over Outputs
2. Data Collection
3. Data Analysis
4. Partners and Stakeholders Participation
5. Strategic Operations
6. Information Sharing and Outreach
7. Monitoring, Evaluation, and Adjustments
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In a perfect world, what does success look like?

# MV Stops 
Up

# Tickets 
Up

#Contacts 
Up

# fatal 
crashes 
reduced

Time on 
crash calls 
reduced

Reduce 
crime in 
hot spot

OUTPUTS
What we do to 
deliver the 
outcomes

OUTCOMES
What results we see 
from our changes in 
strategies

“1. Outcomes — Goals and objectives that emerge during hot spot identification and 
strategic plan preparation are developed into outcome measures. These measures 
are used to assess effectiveness relating to reductions in crashes, crime, traffic 
violations; cost savings; the use of specific operational techniques and personnel 
deployment. The DDACTS model supports increased measurement of outcomes and 
decreased measurement of outputs in determining the effectiveness and efficiency of 
law enforcement operations.” (Operational Guideline)
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“2. Data Collection — Accurate and timely crash, crime, calls for service and 
enforcement related data, including location, incident type, time of day, and day of 
week are the building blocks of DDACTS. Additional data may include arrests, 
citations, warnings, motor vehicle stops, citizen complaints, field interviews, and 
other nontraditional data such as the location of parolees and probationers, 
individuals with suspended or revoked licenses, and known offenders.” (Operational 
Guidelines)
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“3. Data Analysis — The creation of actionable analysis products, including maps that 
overlay crash, crime, and enforcement-related data allows agencies to identify 
problem locations, or hot spots. Additional analysis, through a number of proven 
evaluation techniques, can distinguish causation factors for each type of incident, 
delineate spatial and temporal factors, and consider environmental influences on 
crashes, crimes, and other disorder or social harm.” (Operational Guideline)
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Free image from Unsplash.

“4. Partners and Stakeholders Participation — Partnerships among law enforcement 
agencies and with local stakeholders are essential and provide opportunities and 
support for decreasing social harm and improving the quality of life in a community.” 
(Operational Guidelines)
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“5. Strategic Operations — Based on analysis, agencies are able to identify high 
activity hot spots, likely to include incidents of crashes, crimes, and other calls for 
service. These hot spots can then be targeted with strategic, highly visible traffic and 
other enforcement efforts at the most appropriate places and times. As discussed in 
the previous paragraph, hot spot analysis guides the realignment of workflow and 
operational assignments to focus highly visible traffic enforcement efforts and 
increase the efficiency of reducing social harm.” (Operational Guideline)
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“6. Information Sharing and Outreach — Built into the model are opportunities to 
share comprehensive results and actionable information internally and externally, 
promote community participation, and document accomplishments. Regularly 
generated progress reports give management the documentation needed to keep 
officers informed, hold meetings with community members, and report to 
government administrators and elected officials. Progress reports also provide the 
basis for ongoing media relations.” (Operational Guideline)
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“7. Monitoring, Evaluation, and Adjustments — Data collection and analysis 
procedures allow supervisors to monitor, evaluate, and adjust strategic operations 
and account for enforcement activity. They also provide an opportunity on a regular 
basis to assess crash and crime reduction, cost savings, and other outcome measures 
that define success. The DDACTS model is place-based and thus needs to keep pace 
with ever changing data.” (Operational Guidelines)
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POP UP QUESTION 3: True or False:

It’s ok to develop your strategic operations prior to analyzing the data since you 
probably already know what your hotspots are?
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Describe the success factors of several 
communities that implemented data-

driven strategies.

Objective 4: Describe the success factors of several communities that implemented 
data-driven strategies.
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Site Population Officers

Philadelphia (PA) Police 1,558,378 6,734

Metro-Nashville (TN) Police 635,475 1,413

Mesa (AZ) Police 452,725 777

Kansas City (KS) Police 150,000 339

Gilbert (AZ) Police 240,000 240

Greenville (NC) Police 90,000 185

Schenectady (NY) Police 66,000 149

Everett (MA) Police 42,000 100

Shawnee (KS) Police 66,839 96

Cleburne (TX) Police 30,000 54

This shows an example of agencies of all sizes across the country that have 
implemented the DDACTS philosophy.  Members of close to 800 agencies have 
attended a workshop and the value of implementing this philosophy is that no matter 
the size of the agency, it is flexible enough to bring value to agencies of any size.
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Success Story – Schenectady, NY
The long-term effect of the agency’s efforts to decrease traffic crashes and crime 
throughout the city has continued to be successful with reductions of focus crimes 
(confirmed shots fired, robberies, burglaries, and motor vehicle thefts) and traffic 
crashes with and without injuries. The images reveal Schenectady’s pre-DDACTS focus 
crime baseline with the total of focus crimes reported citywide for each occurring 
year (2012 – 2019). Note that after an assessment approximately two years into 
DDCTS, the agency discovered that they could have greater impact when 
concentrating on the two zones where they saw the greatest concentrations of 
activity, and as such reduced their zones from four to two zones.

Reported traffic crashes within the DDACTS zones during 2019 compared to a four-
year average reduced by 8.8% (1091.5/996).  There was a gradual reduction of each 
of the two DDACTS locations. To date (March 2020), the DDACTS efforts continue to 
successfully reduce the number of victims being affected by traffic crashes and 
crimes. Schenectady’s crash and crime success have rested on many factors, but the 
continuation of monitoring focused enforcement has ensured resources maintain on 
course.
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The Greenville Police Department successfully refocused officers’ attention in the two 
designated DDACTS Zones (East and South). Within the first six months, both areas 
individually and combined saw reductions in Part 1 crimes and crashes. The City 
overall also saw a reduction in Part 1 crimes and crashes, but not to the same degree 
as seen withing the East and South DDACTS Zones.
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Winter Park, Florida 
reached out to its 
bordering jurisdiction 
where crashes were 
occurring just outside the 
City.

Worked together to find 
solutions.

Winter Park, FL
As Winter Park PD found when they reached out to a neighbor with bordering 
jurisdictions (FHP), it was discovered that crashes were occurring just outside the city 
limits of Winter Park while Winter Park was working crashes just inside their city 
limits.  Without the exchange of information, each agency would have been working 
in a void. By working together, the data void was filled and both agencies could 
coordinate their efforts on successful Strategic Operations in both jurisdictions.
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Commercial 
Burglary: 
-20%

Theft from 
Vehicle: 
-32%

Residential 
Burglary: 
-16% Total Part 1: 

-23%

Winter Park, Florida results.
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POP UP QUESTION 4: True or False: 

Using data to drive strategies can help develop strategic operations that increase 
enforcement and reduce crash, crimes and social harms.
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1. Described a data-driven strategy.
2. Explained the benefits of using data-driven strategies.
3. Listed and described the 7 key principles DDACTS.
4. Described the success factors of several communities that 

implemented data-driven strategies.

Summary
• Describe a data-driven strategy– what national and local efforts are in place at this 

very moment to enhance data-driven efforts.
• Identifying the key benefits to data-driven strategies – including to identify 

patterns and trends, develop proactive deployment strategies (aligning 
enforcement with activity), reduce crash, crimes, and social harms, measure 
progress towards goals.

• We got clear about the 7 key Guiding Principles of data-driven processes from 
partners to outcomes and everything in between.

• Finally, we concluded with the stories of several police departments who have 
effectively implemented such strategies that hopefully got you as pumped as I am 
to begin this journey together!
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IADLEST - https://www.iadlest.org/training/ddacts
PEGGY SCHAEFER
910-261-5933
peggyschaefer@iadlest.org
http://www.iadlest.org/
http://www.nhtsa.gov/ddacts
ddacts@iadlest.org
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Dawn Reeby
Analytical Specialist

National Highway Traffic Safety Administration (NHTSA)

International Association of Directors of Law Enforcement 
Standards and Training (IADLEST)

Part 2: “DDACTS in Action” explores the 7 key areas of the Data-Driven Approaches 
to Crime and Traffic Safety (DDACTS) place-based operational model including 
partners and stakeholders, data collection, data analysis, strategic operations, 
information sharing and outreach, monitoring, evaluation, and adjustments, and 
outcomes. This segment will equip students with the tools they need to build an 
implementation plan, with specific emphasis on analytical processes. 
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Dawn Reeby
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1. Explain how the DDACTS 2.0 model is used for crime and 
crash reductions.

2. Define “Evidence-Based Policing” and determine how the 
DDACTS model fits into this theory.

3. Differentiate between the seven guiding principles used in 
the DDACTS model and the critical role data analysis plays 
in the overall scheme.

Objectives-
Upon the completion of this training segment, you will be able to:
1. Explain how the DDACTS 2.0 model is used for crime and crash reductions.
2. Define “Evidence-Based Policing” and determine how the DDACTS 2.0 model 

fits into this theory.
3. Differentiate between the seven guiding principles used in the DDACTS 2.0 

model and the critical role data analysis plays in the overall scheme.

3
Created by: Dawn Reeby. IADLEST. January 
2021.



Explain how the DDACTS 2.0 model 
is used for crime and crash 
reductions.

OBJECTIVE 1: Explain how the DDACTS 2.0 model is used for crime and crash 
reductions.

“Data-Driven Approaches to Crime and Traffic Safety (DDACTS) is a law enforcement 
operational model supported by a partnership among the Department of 
Transportation’s National Highway Traffic Safety Administration, and two agencies of the 
Department of Justice, the Bureau of Justice Assistance (BJA), and the National Institute 
of Justice (NIJ). 

DDACTS integrates location-based traffic crash, crime, calls for service and enforcement 
data to establish effective and efficient methods for deploying law enforcement 
resources. By identifying areas through temporal and spatial analysis that have high 
incidences of crashes and crime, DDACTS employs highly visible, targeted traffic 
enforcement to affect these areas. This model affords communities the dual benefit of 
reducing traffic crashes and crime, thus reducing overall social harm. 

(Operational Guidelines)
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Success in DDACTS, success in policing, means taking care of these patterns, these 
long-term problems, these hot spots, these groups of incidents.  And to this end, 
DDACTS, while supporting a number of different approaches to reducing crime and 
increasing traffic safety, follows a very simple model.
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Define “Evidence-Based Policing” 
and determine how the DDACTS 
2.0 model fits into this theory.

Objective 2: Define “Evidence-Based Policing” and determine how the DDACTS 2.0 
model fits into this theory.
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“The relationship between traffic crashes, crime, and place-based policing has been 
the subject of a number of studies… over 35 years of research illustrating the residual 
crime control and traffic safety benefits resulting from data-driven, strategically 
directed traffic enforcement. One of the key elements of the DDACTS model is the 
nexus between the strategy and tactics of traffic enforcement and the prevention of 
crime. In other words, the application of highly visible traffic enforcement is a proven 
and effective strategy that addresses both crime and crashes whether they occur 
simultaneously or independently in time and/or location.” (DDACTS 2.0 Operational 
Guidelines, December 2020).
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The DDACTS model provides a cost-effective approach that employs targeted, 
analysis-driven highly visible patrols, engagement of partners and stakeholders, 
regular evaluation and adjustment of operations and emphasis on identified desired 
outcomes.

Overall, DDACTS has excellent return on investment.
• Cost Effective Approach – using the DDACTS deploys your agency’s resources in the 

most cost-effective manner.  Officers aren’t just “wandering around.”
• Fewer Calls for Service – With continued use, your agency’s calls for service will 

start to decrease.
• Targeted Highly Visible patrols – The DDACTS model supports using officers in a 

strategic, but highly visible manner.  The public will definitely see them working.
• Increased deterrence – when officers are deployed to your specific hot spots, the 

bad guy will be deterred from committing crimes in those areas.
• Increased field Contacts – Officers need to record as much information as possible 

from each traffic stop and contact and share this information with others in the 
agency.

• Reduction in Social Harm – You WILL have reductions in crashes and all types of 
crime when using the model.
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“HTSA is fortunate to have support from a number of national partners. The following 
organizations offer technical assistance and in-kind resources through their local 
affiliates to support law enforcement agencies that use DDACTS including:

• IADLEST
• IACP
• NSA
• NOBLE

(DDACTS Operational Guidelines)
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TRAINED
800+ departments

3,200+ LE professionals

From June 2010 through September 2019:
• Over 800 departments trained
• Almost 3,200 law enforcement professionals trained
• Completed over 115 workshops
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POP UP QUESTION 1: True or False

DDACTS is a new program only in its pilot stage. There is currently no research to 
support that it saves costs or works.
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Differentiate between the seven guiding 
principles used in the DDACTS 2.0 model and 
the critical role data analysis plays in the 
overall scheme.

Objective 3: Differentiate between the seven guiding principles used in the DDACTS 
2.0 model and the critical role data analysis plays in the overall scheme.
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13

1.
Outcomes

MEASURABLE 
OUTCOMES 
AND IMPACT

DDACTS focuses on 7 basic principles:
1. Outcomes 
2. Data Collection
3. Data Analysis
4. Partners and Stakeholders Participation
5. Strategic Operations
6. Information Sharing and Outreach
7. Monitoring, Evaluating, and Adjusting
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Category 5-Year
Avg.

2019-20 Change Inside 
Zone

Change 
Outside Zone

All Collisions 106.6 84 -21% -1%

Collisions with Injury 15.8 10 -37% -19%

Auto Burglary 40.8 33 -21% +16%

Auto Theft 41.2 16 -61% -24%

Commercial Burglary 7.8 8 +3% -50%

Residential Burglary 32.4 26 -20% +2%

Robbery 7.2 5 -31% -25%

Sex Crimes 2.6 7 +169% -1%

Vandalism 39.2 33 -16% -19%

All Target Crimes 256.8 198 -23% -14%

“1. Outcomes — Goals and objectives that emerge during hot spot identification and strategic 
plan preparation are developed into outcome measures. These measures are used to assess 
effectiveness relating to reductions in crashes, crime, traffic violations; cost savings; the use 
of specific operational techniques and personnel deployment. (Operational Guidelines)

“Outcome measures or measures of impact that address a reduction in crashes and crime 
may look like the following:
 The reduction in calls for service
 Individual and collective numbers of fatal, injury, and property-damage-only crashes
 Numbers of Part I and Part II crimes
 Increasing numbers of enforcement contacts for specific driving offenses; and
 Reduction in gang violence incidents. 

Administrative outcomes may include more effective and efficient utilization of work force 
and other resources. Additional outcomes may include:
 Increase in personnel and equipment.
 Increased cooperation and coordination among all officers, working together toward 

the identified desired outcomes.
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Data Collection. “Accurate and timely crash, crime, calls for service and enforcement 
data are the building blocks of DDACTS. At a minimum, the data must include 
accurate and complete information on location, date, time, and incident type. If 
possible, it is also of great value to have access to crash and crime causation factors, 
enforcement activity such as citations, warnings, arrests, field interviews/contacts, 
citizen complaints, etc. Further information and/or data regarding violations, known 
offenders, probation and/or parole, census tracts, property-related information, 
community factors and other non-traditional data types can also be extremely 
valuable. Access to the data and consistency of data quality must also be considered. 
Ultimately, the data is only data until the analysis process turns it into actionable 
information.” (Operational Guideline)

We have an entire session in this series dedicated to data quality. Part 6 “Data 
Quality and Cleaning Tips Like You’ve Never Seen Before!” outlines the key factors 
relative to developing the cleanest data for quality analysis. That training will describe 
and explain 6 common data errors, solutions to those common errors, and 4 methods 
of identifying errors through querying methods. 

15
Created by: Dawn Reeby. IADLEST. January 
2021.



POP UP QUESTION 2

True or False
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Data Analysis. “The analysis of crashes, crimes, and calls for service allows agencies 
to identify high-activity hot spots within the jurisdiction. Research has shown that 
crashes, crimes and other social harms tend to cluster in geographic space and time. 

Examples may include crashes involving serious injuries at a specific intersection or 
curve along a stretch of roadway. Robberies may be common at convenience stores 
or automated teller machines or speeding along a stretch of highway may be 
common just after the evening rush hour period. Research has further shown us that 
clusters of crashes, crimes and other social harms and disorder may overlap. 

The utilization of data to identify these hot spots can help agencies identify locations 
where highly visible traffic enforcement can impact a variety of public safety issues, 
ultimately achieving reductions in both crimes and crashes. The ability to graphically 
display these overlapping hot spots on a map can provide commanders and 
supervisors, as well as partners and stakeholders, with further justification and 
support for strategic, effective, and efficient deployment of resources.” 

(Operational Guidelines)
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Decide on how many years of data 

(3-5 years recommended)

Decide how to capture DDACTS 
activity (CAD Reason, zone, etc.)

Decide your social harm

• Decide on how many years of data you’re going to use to create your master files 
and baseline maps. (3-5 years recommended)

• Decide how you will capture your DDACTS activity. Some departments create a 
new CAD reason called “DDACTS”. Others use spatial tools such as ArcGIS to create 
hotspots and continuously measure the changes within those hotspots. And others 
use Microsoft Access® to pull by zones identified within the hotspots. Whatever 
you decide to do, make a plan in the beginning so that progress can be accurately 
and consistently measured.

• Decide your social harm. Spend time considering the desired outcome FIRST. What 
do you want to effect? What are the social harms relative to your community that 
can be impacted through this model? Some departments choose to decrease all 
crime. Others omit domestic violence cases and similar that won’t necessarily be 
impacted by visible patrol. And others simply want to address their graffiti and 
loitering issues only. There are lots of variations. There is no wrong answer. Take 
the time to work with your staff to identify what is key to your agency.
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USE the electronic data that we have in a CONNECTED, SIMPLISTIC, AND RESULTS-
FOCUSED WAY.

Once you decide WHAT you want, you must make your move to get access to your 
data! ODBC, or Open Database Connection, is a function available through Microsoft 
Access® that pulls your data from your database management system and brings it 
into Microsoft Access® so that you can view and analyze any single field that is 
available! 

We have several parts in this series that provide you with the technical tools you 
need to accomplish ODBC (Part 3).
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A. Identify suspect race and gender
B. Identify suspect race and age
C. Identify where highly visible traffic enforcement can 

impact a variety of public safety issues.
D. Lead agencies to create a master utilization database 

for tracking victims.

POP UP QUESTION 3

The utilization of data to identify hotspots can help agencies:
A. Identify suspect race and gender
B. Identify suspect race and age
C. Identify where highly visible traffic enforcement can impact a variety of public 

safety issues.
D. Lead agencies to create a master utilization database for tracking victims.
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Take care of your 
MASTER 

DATABASE

Next, you will want to spend time building your master database. This involves 
drawing in tables from your records management system into Microsoft Access®, 
such as:

• Arrests
• Incidents/Offenses
• Enforcement (CAD MV Stops)
• Crashes

The purpose here is to have a place to create baseline data, analyze current data, and 
measure outcomes. Parts 4 and 5 in this series detail exactly how to link your data 
and develop your master queries.

21
Created by: Dawn Reeby. IADLEST. January 
2021.



File Years Notes

Arrests/Offenses Jan. 1, 2017 – June 30, 
2020

Date, time, crime type or social 
harm, address of crime

Enforcement Data Jan. 1, 2017 – June 30, 
2020

Data, time, location, stop 
reason, action taken

Crashes Jan. 1, 2017 – June 30, 
2020

Date, time, address/intersection, 
conditions (possibly in state 
database)

Pull baseline data: arrests and offenses or social harms, your enforcement data, and 
your crashes for 3-5 years to create your baseline data and eventually maps. This 
table provides some detail on what fields you may need for creating your baseline 
data and maps. Part 7 on “Expressions” can facilitate your data pull processes.
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The next step is to take your baseline data for social harms, enforcement, and crashes 
and map them to create a visual aid in your DDACT’s zone development. You will end 
up with 4 maps:

• Social harms map
• Enforcement map
• Crashes map
• An overlay map of social harms, enforcement, and crashes

In this map, Kirby, TX thought they knew where the crime was occurring over the 
previous 5 years.  The stop in the bottom right corner surprised them.
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This map shows Winter Park Florida’s DDACTS efforts.  Enforcement activities are 
more aligned with crimes and crashes, hence their subsequent reductions.
The value of Guiding Principle #6 is demonstrated here.  But notice there is still work 
to do.  Management should direct resources specifically to where the blue and red 
overlap.

Many of the red areas without overlapping traffic enforcement efforts are not 
conducive to traffic enforcement due to the nature of the roadway so high 
visibility/felt presence would be beneficial in these areas.

You can create the maps on your own in a mapping program such as ArcGIS, or work 
with your City mapping folks or maybe even a local college to generate your baseline 
maps. 
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A. Felony crimes, crashes, and social harms
B. Felony crimes, crashes, and traffic accidents
C. Social harms, enforcement, and crashes
D. Directed patrol, graffiti, and gang activity

POP UP QUESTION 4

Your baseline overlap map should contain which hotspot layers?

A. Felony crimes, crashes, and social harms
B. Felony crimes, crashes, and traffic accidents
C. Social harms, enforcement, and crashes
D. Directed patrol, graffiti, and gang activity
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Here’s what it looks like if we stop at just our baseline maps. Just a dot on the map. 
Should you deploy officers there all hours of the day and night? All seasons of the 
year? For street crime? For a problem location? We can’t answer any of those 
questions with just a dot or just a hotspot.
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Map created by Christopher Bruce

I encourage you to look at this a little bit more in depth. In this case we break down 
this hotspot by the type of activities that occur there. 

• Aggressive panhandling between 08:00 and 16:00 involving small group of repeat 
offenders

• Thefts from cars parked on the street during the dinner hours 
• Assaults between patrons at local bars on game nights
• Recent pattern of late night “smash & grab” burglaries at shops
• Purse snatchings on weekend nights
• Random stuff

By further analyzing the hotspot, we can develop strategies that are results-focused 
and intentional.
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 “Target Times” for target area
 Different target areas for each shift
 Top social harm locations
 Top crash locations
 Known offenders/Repeat offenders
 Repeat victims
 Suspicious activity
 Open warrants
 Environment
 Social Media

It’s key to dig deeper into the data so that efforts can be clear and precise! Some 
items to consider for zone analysis include:

• “Target Times” for a target area
• Different target areas for each shift
• Top social harm locations
• Top crash locations
• Known offenders/Repeat offenders
• Repeat victims
• Suspicious activity
• Open warrants
• Environment
• Social Media

For details on how to analyze your data, check out Part 8 “Top Locations, Offenders, 
and More” and Part 9 “Reports and Automation”.
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January-March hot spots, 3 years

Example of how to analyze data: seasonal hotspot analysis of  years of data.
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00:00 to 08:00    3-year average

Example of how to analyze data: temporal analysis of  years of data.
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Probationers

Example of how to analyze data: probationers within hotspot DDACTS zone.
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Crash 
Breakdown

Hot Spot 
Breakdown

Example of how to analyze data: crash breakdown to identify key problems in the 
hotspot.
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Top Calls 
For Service

Top Crash 
Locations

Example of how to analyze data: top calls for service locations; top crash locations in 
DDACTS hotspot zone.
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Suspect is 
small; 
climbing 
through very 
small 
windows.

Analyze 
suspects who 
reside within 
1 standard 
deviation of 
series.

Example of how to analyze data: Identifying potential leads or suspects by pulling in 
offender homes (or locations frequented/work/etc.) relative to a location of a crime 
in a hotspot zone.
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Qualify your data
(decide: 3-5 years, 

DDACTS codes, 
social harm)

ODBC
(webinar 3)

Build your master 
database (webinars 

4 and 5)

Pull your data for 
baseline maps 

(webinar 7)

Create baseline 
maps 

(ArcGIS)

Analysis of hotspots 
– dig deeper into the 

data
(webinars 8 and 9)

 First, you must qualify your data – decide how many years of data to include in 
your baseline data (3-5 recommended), decide how you are going to track your 
DDACT’s activity (such as with a CAD reason code dedicated to DDACTS), decide 
what social harms your DDACTS activities will impact. 

 Next, establish connectivity from your RMS system to Microsoft Access®. Check 
out webinar 3 on “Connectivity” for a step-by-step. 

 Next, build your master database where you will analyze your data and track 
progress. Webinars 4 “Everything Tables and Linking” and webinar 5 “Building a 
Database with Make Table and Append Queries” can assist.

 Once your master database has been set up appropriately, you can now pull 
your data for baseline maps of 3-5 years of data. Webinar 7 “Expressions” can 
assist designing queries. 

 Next, create your 4 baseline maps in ArcGIS – 3-5 years of social harm, crash, 
and enforcement data and then one map that overlays each layer. The final 
three webinars (11, 12, and 13) will help with the “how to” for mapping. 

 Finally, and importantly, you must dig deep into the data and analyze your 
hotspots. Webinar 8 “Top Locations, Offenders, and More” and webinar 9 
“Reports and Automation” will facilitate the analytics portion of your DDACTS 
model. 
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“4. Partners and Stakeholders Participation — Partnerships among law enforcement 
agencies and with local stakeholders are essential and provide opportunities and 
support for decreasing social harm and improving the quality of life in a community.” 

“To assist in developing a comprehensive list of partners and stakeholders, it is 
important to think of and list your internal and external partners or stakeholders 
separately so that we don’t forget that both partners and stakeholders exist inside 
and outside of the agency. (Internal partners can include your patrol officers, dispatch 
staff, and IT. External partners can include local businesses, community groups, and 
the media to name a few.)

You want to look for internal and external partners who have INFLUENCE! Focus on 
local organizations and businesses most impacted by the social harm currently 
prevalent in the identified hot spots.

What will you ask of your partners? What will you do for your partners?”

(Operational Guidelines)
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“5. Strategic Operations — Based on analysis, agencies are able to identify high 
activity hot spots, likely to include incidents of crashes, crimes, and other calls for 
service. These hot spots can then be targeted with strategic, highly visible traffic and 
other enforcement efforts at the most appropriate places and times. Hot spot 
analysis guides the realignment of workflow and operational assignments to focus 
highly visible traffic enforcement efforts and increase the efficiency of reducing social 
harm.” (Operational Guideline.)

There is no right or wrong here, just what will work for your agency based on size, 
activity, staffing, etc. Some departments use a Charlie or Bike Patrol to work the 
DDACTS zone during the hot times; others use their school resources officers during 
the summer for directed efforts; others move officers from other sectors into the 
DDACT zones for one-hour increments daily; others require their officers to drive 
through the DDACTS zone every shift. The idea here is to develop location-based 
strategies that work for your department.

We highly recommend an analysis of available patrol hours and an objective 
examination of documented unobligated times so that you can develop a strategy 
that works best for your agency. (Operational Guidelines)
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“6. Information Sharing and Outreach — Built into the model are opportunities to 
share comprehensive results and actionable information internally and externally, 
promote community participation, and document accomplishments. Regularly 
generated progress reports give management the documentation needed to keep 
officers informed, hold meetings with community members, and report to 
government administrators and elected officials. Progress reports also provide the 
basis for ongoing media relations.” 

“Informing the public regarding traffic enforcement and crime reduction activities and 
the resulting impact of DDACTS is crucial to long-term success. Working with data 
analysts and designated staff, the agency’s public information officer or spokesperson 
should develop a plan for communicating (to partners and stakeholders and) through 
media outlets to share information about the DDACTS initiative.” (Operational 
Guidelines)
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7. Monitoring, Evaluation, and Adjustments — “The DDACTS model is place-based 
and thus needs to keep pace with ever changing data.”

“Law enforcement executives should monitor the effectiveness of traffic enforcement 
and the impact on crashes, crime, and social harm. The goal should be to align 
enforcement with incidents in order to achieve identified, desired outcomes. 
Strategic operations can only be evaluated, and adjusted accordingly, if data is 
available to monitor the impact of enforcement. 

Regular evaluation of arrests, citations, citizen contacts and all other enforcement 
activity allows for adjustments to the mix of traffic enforcement measures and the 
deployment of officers. In addition, scheduled briefings keep executives aware of 
officers’ performance and concerns. The accountability of first line supervisors is 
critical. First line supervisors must be given the authority to manage, and then be 
held accountable for the effort displayed by patrol officers. 

Law enforcement executives also will have the opportunity to assess the impact that 
highly visible traffic enforcement has on the performance of other law enforcement 
activities - nontraffic-related arrests, processing arrested individuals, filing reports, 
making court appearances. This information will contribute to decisions about the 
reallocation of resources and the deployment of officers who investigate crime.”

It is recommended that staff develop a schedule for analysis, feedback, and plan 
adjustment.

(Operational Guidelines)
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1. Explain how the DDACTS 2.0 model is used for 
crime and crash reductions.

2. Define “Evidence-Based Policing” and determine 
how the DDACTS model fits into this theory.

3. Differentiate between the seven guiding 
principles used in the DDACTS model and the 
critical role data analysis plays in the overall 
scheme.

Summary

 OBJECTIVE 1: Explain how the DDACTS 2.0 model is used for crime and crash 
reductions. DDACTS Definition – Data Driven Approaches to Crime and Traffic 
Safety that integrates location-based traffic crash, crime, calls for service and 
enforcement data to establish effective and efficient methods for deploying law 
enforcement resources.

 OBJECTIVE 2: Define “Evidence-Based Policing” and determine how the 
DDACTS 2.0 model fits into this theory. Evidence-Based Model – over 35 
studies linking place-based strategies to success.

 OBJECTIVE 3: Differentiate between the seven guiding principles used in the 
DDACTS 2.0 model and the critical role data analysis plays in the overall 
scheme. We discussed the 7 Key Areas of the DDACTS Model and the role of 
analysis:
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Dawn Reeby
Analytical Specialist

National Highway Traffic Safety Administration (NHTSA)

International Association of Directors of Law Enforcement 
Standards and Training (IADLEST)

Part 3: “How To Connect Your Data (ODBC Step By Step)” introduces participants to 
the concept of open database connectivity (ODBC), detailing what ODBC is, why it is 
necessary to have to analyze patterns and trends, and a step-by-step on how to get 
ODBC in your department (including language to send to executives, IT staff, and 
vendors as well as screen shots of exactly how to establish connection).
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1. Discuss why ODBC was created.
2. List the benefits of direct data access and challenges.
3. Explain the process and language used to educate your 

Chief, vendor, and IT Support.
4. List the 7 steps to ensure an ODBC connection can occur 

in your analytical system.

Today we are going to explore how to get access to our data: Connectivity! We will 
explore why open database “Connectivity” was created, what it is and its benefits, 
challenges departments face when connecting, language for chiefs, IT staff, and 
vendors to get you started on the right foot, and a step-by-step guide on how to 
establish connectivity. This is open database connectivity demystified.

OBJECTIVES:
1. Discuss why ODBC was created and how this source helps the analytical 

community.
2. List the benefits of direct data access and expected common challenges in using 

it.
3. Explain the process and language used to educate your Chief, vendor, and IT 

Support to the value of the analyst having access to data to help solve agency 
and jurisdictional social harms.

4. List the seven (7) steps to ensure an ODBC connection can occur in your 
analytical system.
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Methods to gain access to data:

1. Excellence RMS/CAD Export
2. Direct data access (ODBC)
3. Data Warehouse

Analysts must have access to their data. Period! 
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Discuss why ODBC was created and how 
this source helps the analytical community.

Objective 1: Discuss why ODBC was created and how this source helps the 
analytical community.

For more on big data, see Ferguson, A. G. (2017, November). Beyond data-driven 
policing. American Scientist, 105(6), 378-380.
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CAD Booking

Sex Offender Registry Pawn Books

DV Info

Narcotics Notes/CI

RMS Citations

USE the electronic data that you have in a CONNECTED, SIMPLISTIC, AND RESULTS-
FOCUSED WAY. What we are looking to accomplish today is to get you started with 
actually looking at all that hard-earned data, whether it exists in a citations database, 
a booking file, a domestic violence or Narcotics database, sex 
offender/probation/parole registry, a separate CAD/RMS system, or even a pawn 
database. 
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ODBC allows you to design maximum interoperability. Another words, you can set up 
your system to have the ability to access multiple data sources at once.

(image: Unsplash https://unsplash.com/s/photos/super-hero)
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ODBC links your RMS to Access and allows for data accessibility.

ODBC

RMS
CAD/Dispatch 

Microsoft Access

Open Database Connection (ODBC) is a library containing data 
access routines

ODBC, or Open Database Connection, is a function available through Microsoft 
Access® that pulls your data from your database management system and brings it 
into Microsoft Access® so that you can view and analyze any single field that is 
available! It is a library containing data access routines. ODBC is an Application 
Program Interface (API) and uses structure query language (SQL) as its database 
language. This means you can share it with others!
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A typical canned 
query in Records-
Limited & do you 

know how the data is 
collected?

This may look familiar. It is a typical canned query as it allows you to select certain 
data parameters. It's limited as you really don't know how the data is being drawn 
from your system.
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Here is an example of a typical canned report. You get a bunch of numbers but can't 
extract any understanding as to what the numbers represent. For all you know, this 
report could be counting by offenses instead of by incidents. So, if an offender was 
charged with 30 counts of rape to a single victim, it could appear that you have a 
rapist running wild.
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Connection made!

Your goal in data management is to do an “end-run” around the canned screens and 
reports that your vendor has given to you, and to access your data directly so you can 
use modern data querying and data mining tools like Microsoft Access® to ask 
whatever questions you want of your data.
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MS-Access allows 
YOU to ask your 
own questions 

and you can easily 
see how the data 

looks

Microsoft Access® allows YOU to ask your own questions and you can easily see how 
the data looks. Here we have a query that brings in two datasets to ask questions. 

Have you ever wanted to know which “Shots Fired” calls resulted in actual reports 
involving guns? Or which offenders were linked in some way to another individual? By 
linking data sets on a common field, you can do just that and much more!
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POP UP QUESTION 1: TRUE OR FALSE:

Connectivity allows you to set up your system to have the ability to access multiple 
data sources at once and create the queries of your dreams!
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List the benefits of direct data access and 
expected common challenges to using it.

Objective 2: List the benefits of direct data access and expected common challenges 
to using it.
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• Identify patterns and trends as they emerge
• Identify investigative leads
• Develop deployment strategies
• Identify and repair data quality issues
• Increase deterrence
• Reduce crime, social harm, and crashes
• Recover uncommitted patrol time
• Increase arrests
• Transparency 
• Recover budget funding

Part 1 shared the many benefits of having direct access to your data and is worth touching 
upon here again today. 
• Identify patterns and trends as they emerge – with your data all in one spot, you can 

search for increases or decreases or trends relatively easily.
• Identify investigative leads – you can identify past MOs relatively easily and link past 

offenders to current crime series.
• Develop deployment strategies – For instance, you can take the last 3 years of summer 

nightshift crashes, identify hotspots, and determine deployment strategies that align with 
those hot spots. An increase in police presence at the “smartest” locations may increase 
deterrence in that area as well.

• Identify and repair data quality issues – with data at your fingertips, you can identify dirty 
data and make quick corrections to mass amounts of errors (check out Part 5 of this series 
for dirty data tips and tricks)

• Reduce crime, social harm, and crashes – this is a big one…hang on, we will get into this in 
a moment.

• Recover uncommitted patrol time – you can determine when there is uncommitted officer 
time, implementing a more proactive and less reactive approach.  

• Increase arrests – I’ll prove in a second with a cost analysis of how data-driven strategies 
can increase arrests!

• Transparency – having easy access to your data can make reporting to the community 
much easier and much more efficient. Imagine an automated arrest report that redacts 
juveniles, domestics, and current narcotic cases. No more printing daily and bolding out 
info with black magic marker!
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POP UP Question 2.

Data-driven policing can help reduce crashes, crimes, social harms and can help 
police departments save time and money!
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Explain the process and language used to 
educate your Chief, vendor, and IT Support 
to the value of the analyst having access to 
data to help solve agency and jurisdictional 
social harms.

Objective 3: Explain the process and language used to educate your Chief, vendor, 
and IT Support to the value of the analyst having access to data to help solve 
agency and jurisdictional social harms.
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CHIEF
• I’m here to do a job, and I need your 

support!
• Share the benefits of data-driven 

strategies

IT Staff
• Let’s work together
• I won’t break stuff

What do I say to my Chief? What do I say to IT staff?

Share that with access to data there are so many benefits, or wins, for your Chief and 
your department:

• Identify patterns and trends as they emerge
• Identify investigative leads
• Develop deployment strategies
• Identify and repair data quality issues
• Increase deterrence
• Reduce crime, social harm, and crashes
• Recover uncommitted patrol time
• Increase arrests
• Transparency 
• Recover budget funding

Access to your data will also help your chief LOOK REALLY GOOD! With Chiefs, they 
get what they need, and you get what you need – WIN-WIN!

(To learn more about the “7 Habits of Highly Effective People”, visit 
https://www.stephencovey.com/7habits/7habits-habit5.php). 
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1. Explain to them that you are embarking on a new effort to analyze 
crime and traffic hot spots, and thus you want to establish a direct 
connection to the RMS for the purposes of data querying and 
mapping.

2. Ask them to send you the information necessary to set up an 
ODBC connection:

-The server name
-The name of the database (or "catalog") on the server
-A login and password that will have read-only access to the 
data

3. Ask them if a DATA DICTIONARY is available for the system. It 
probably isn't, but it doesn't hurt to ask.

What do I say to my vendor? You want to:

1. Explain to them that you are embarking on a new effort to analyze crime and 
traffic hot spots, and thus you want to establish a direct connection to the RMS for 
the purposes of data querying and mapping.

2. Ask them to send you the information necessary to set up an ODBC connection:

-The server name
-The name of the database (or "catalog") on the server
-A login and password that will have read-only access to the data

3. You need these things for the servers/databases that have CRIME, CALLS FOR 
SERVICE, and CRASHES.

4. Ask them if a DATA DICTIONARY is available for the system. A data dictionary is a 
centralized repository of information about data such as meaning, relationships to 
other data, format, etc. Basically, it’s how your data is connected. 

19
Created by Dawn Reeby. IADLEST. January 
2021.



POP UP QUESTION 3: TRUE OR FALSE:

It’s best to just try to access your data without investing the partnerships of your 
chief, IT staff, or vendor.
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List the 7 steps to ensure an ODBC 
connection can occur in your analytical 
system.

OBJECTIVE 4: List the seven steps to ensure an ODBC connection can occur in your 
analytical system.
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IT staff set up your ability for ODBC 
connection. They will do this through the 
Control Panel - Administrative Tools. 

SEE THIS VIDEO:
https://youtu.be/D7kWjb6AmK0

Setting up your connectivity. 

IT staff set up your ability for ODBC connection. They will do this through the 
Administrative Tools located in the control panel. 

Here’s are two great videos for your IT staff should they need assistance creating an 
ODBC connection to SQL Server:

• “Advanced Programming in Access 2013. Creating an ODBC Connection To SQL 
Server” December 2014. https://youtu.be/D7kWjb6AmK0

• “How to Configure ODBC to Access a Microsoft SQL Server” November 2011. 
Retrieved December 2020. https://www.youtube.com/watch?v=tUiaK5fRH7k
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External Data
New Data Source

From Other Sources
ODBC Database

Step 1: set up the ODBC connection.
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Step 2: Directly link to your data source.
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For IT staff.

Recommended to start in 
CONTROL PANEL, 
ADMINISTRATIVE 
TOOLS, ODBC.

Step 3: Identify the location of the data you desire to be linked.
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Here’s where you find the 
pointer to your data 
source

Step 4: Find the pointer to your data source.
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Select the tables you 
need to link

Step 5: Select the tables you want to bring in.
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Errors you may get

Step 6: Deal with linking errors.
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YOU DID IT!

Step 7: Play with your new data!
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POP UP QUESTIONS 4: TRUE or FALSE: 

You need to work hand in hand with IT staff to set up your data connection.
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1. Discuss why ODBC was created.
2. List the benefits of direct data access and challenges.
3. Explain the process and language used to educate your Chief, 

Vendor, and IT Support.
4. List the 7 steps to ensure an ODBC connection can occur in 

your analytical system.

Summary:

The Objectives for this course were for students to be able to define and explain open 
database connectivity (ODBC) and its usability. Specifically, 
1. Discuss why ODBC was created and how this source helps the analytical 

community.
2. List the benefits of direct data access and expected common challenges in using 

it.
3. Describe the process and language used to educate your Chief, vendor, and IT 

Support to the value of the analyst having access to data to help solve agency 
and jurisdictional social harms.

4. List the seven steps to ensure an ODBC connection can occur in your analytical 
system.
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Part 4: “Everything Tables and Linking” outlines the key factors relative to table 
structure and linking tables in Microsoft Access®. These instructions are pivotal in 
designing a properly functioning database with all its automated processes.

For more on linking tables, go to:
1. Bruce, C.W. (Jan. 2016) Microsoft Access for Crime Analysis. Unpublished Work, 

PDF.
2. Bruce, C.W. Advanced Microsoft Access for Crime Analysis. Unpublished Work, 

PDF.
3. “Import or link to data in another Access database” Retrieved December 2020. 

https://support.microsoft.com/en-us/office/import-or-link-to-data-in-another-
access-database-095ab408-89c7-45b3-aac2-58036e45fcf6

4. “How to Set Table Relationships in Microsoft Access 2016” Retrieved December 
2020. https://www.dummies.com/software/microsoft-office/access/how-to-
set-table-relationships-in-access-2016/
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1. Define table structures.
2. Identify the utility of the primary key.
3. Determine the difference between flat files and relational files.
4. Import data from outside sources into Microsoft Access®.
5. Determine the utility of Cartesian join, inner join, left outer 

join, and right outer join.

Objectives

1. Define table structures.
2. Determine the utility of the primary key.
3. Identify the difference between flat files and relational files.
4. Import data from outside sources into Microsoft Access®.
5. Determine the utility of Cartesian join, inner join, left outer join, and right outer 

join.
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Define table structures.

Objective 1: Define table structures.

Now that you have your data, the next step is to focus on:

• Table structures
• Primary Key
• Flat Files versus Relational Databases

• Importing Data
• Linking tables

• Cartesian Joins (no join)
• Inner Joins
• Left Outer Joins
• Right Outer Joins
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5

The globes represent the live connection to your RMS/CAD or other database. If you 
have imported the data, rather than linked the data source, instead of globes you will 
see mini excel-like looking sheets. These are static data and does not change or 
update.

However, the linked files, noted by the globes here, are LIVE data, and are 
automatically updated in your Microsoft Access® database when updated in your 
RMS system. Another words, when the officer submits a new report on Sunday, and 
on Monday you look at the data, the Sunday report with automatically be there.

You will probably be confronted by hundreds of data tables. If you’re lucky, you’ll 
either get a data dictionary from your vendor or the tables will be named sensibly 
enough that you can understand them. It’s best that you identify which tables contain 
the data you desire. Mostly, you should be looking for a file or files with your CAD, 
crashes, crimes, arrests, and citations data. See if you can get your DDF files from 
your vendor to make this process easier.
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 Core Data Tables
 Store substantive information about incidents, people, 

vehicles, property, etc.
 Library Tables

 Store “lookup” values for drop-down lists and other 
forced-choice selections

 System Tables
 Store values (temporary or permanent) needed by the 

system to perform various tasks
 Link/Activity Tables

 Serve as bridges between two tables with no 
common fields

You will find that the many tables in your database break down into one of four types: 

• CORE DATA TABLES: which store data about incidents, people, vehicles, property, 
etc. 

• LIBRARY TABLES: which store "look up" values for drop down menus. 
• SYSTEM TABLES: that store values needed by the system to perform various tasks. 
• LINK/ACTIVITY TABLES: that serve as a bridge between two tables with no common 

fields. 
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 Incident
 Offense and modus operandi
 Person 
 Property
 Vehicles
 Citations

Examples of CORE TABLES are incident tables, offenses and MO tables, master name 
files, property tables, vehicle tables, and citation tables.
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 Incident or Offense Types
 Person “Roles”
 IBR Descriptions
 Colors
 Vehicle Makes & Models

Examples of LIBRARY TABLES are incident or offense type, IBR codes, roles of 
persons (i.e. victim, offender, witness), colors, vehicle makes and models. Library 
tables can be helpful as one can select or link to the category rather than free-typing 
each field.
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Once the table is opened in the design view, you can see that there are different field 
structures for different types of data. For instance, a field that you want to write a 
short description in may be structured as a TEXT field. Or a date field, such as date of 
birth, date of incident, etc. might be structured to represent time in a specific format, 
such as 1/1/2021.
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There are many data structures to choose from depending on the type of field you 
have. Here are a few more taken from Bruce’s Microsoft Access for Crime Analysis. 
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When you double click on any of the globes, you’ll see the data that is currently live. 
It’s important to spend time looking at the field names in your tables, what data is 
included in which tables, etc. A notebook with this info scribbled down will come in 
handy when moving on to linking your tables.
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Identify the utility of the primary key.

OBJECTIVE 2: Identify the utility of primary key.
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PRIMARY KEY is a special column (or combination of columns) designated to uniquely 
identify all table records. Each record has a different value for the key. The 
main purpose of a primary key is to implement a relationship between two tables in a 
relational database.
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Identify the difference between 
flat files and relational files.

OBJECTIVE 3: Identify the difference between flat files and relational files.
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A “flat file” tracks data in a single table. This is an example of a simple Excel sheet 
that stores a set of data in a single table.
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In a relational database, every data type appears in its own table, and the tables are 
related through common fields such as CAD number. This minimizes duplication of 
entry and ensures accurate results when querying. 

For instance, some crimes have multiple incident types - a burglar is charged with 
burglary, damage to property, and assault. Or a robbery involves multiple victims. In 
these cases, relational databases are much more helpful. A relational database is a 
database structured to recognize relations among stored items of information.

These tables communicate and share information, which facilitates data search 
ability, organization and reporting. In English, relational databases bring data sets 
together by a common factor (such as CAD number) so that searches can be much 
more comprehensive.
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POP UP QUESTION 1: 

True or False: You should spend time getting to know your files prior to linking them?
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Import data from outside 
sources into Microsoft Access®.

OBJECTIVE 4: Import data from outside sources into Microsoft Access®.
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Click: -External Data
-Import

-Excel

Click on External Data, Import, and then Excel to import our data.
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Select: Import. Click Browse.

Browse your desktop to find where you stored the files/materials for this project.
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Find the Excel sheet. Click Open.

Open.

Created by: Dawn Reeby. IADLEST. January 
2021. 22



Click: Ok

Import the source data into a new table in the current database. Click Ok.
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Your first row contains data. Access will use these headings to name the fields.
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Click: Next

You can specify information about each of the fields you are importing by selecting 
the fields and modifying their “Field Options”. 
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Primary Key. Click: Next

Primary key selection.
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Import to Table. Click: Finish

Finish the import.
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Click: Close

Close.
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Double click on your new table to open

Double click on your new table to open and view. If you didn’t change your data field 
types during the wizard, then the fields are not formatted correctly. You can go into 
the design view of the table to adjust.
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Format Data in Home, Design View. Save.

Use the Data Type to select the best options for your data. For instance, for Date of 
Report, select “Date/Time” since the data in this field represents the date that the 
crime/crash occurred.

Created by: Dawn Reeby. IADLEST. January 
2021. 30



New dates and times

View your new data.
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Click on the X to close

Click “X” to close.
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DO THE SAME THING FOR IBR TABLE.
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POP UP QUESTION 2: 

Can you import data into Microsoft Access®, or do you have to manually type it in?

YES, I can import!
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Determine the utility of 
Cartesian join, inner join, left 
outer join, and right outer join.

OBJECTIVE 5: Determine the utility of Cartesian join, inner join, left outer join, and 

right outer join..
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54,777 Crimes in 
dataset

It’s important to understand what is in your dataset. If you open the “Incidents” table, 
you will notice that there are 54,777 crimes in dataset. The data includes “incident 
number”, “incident type” – which looks like the IBR code, “date”, “time”, “location”, 
etc.
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59 IBR Codes

Similarly, when you open the IBR table, our library table of IBR codes and their 
respective descriptions, you see “IBR Code”, “IBR Description”, and so on. It’s 
important to note that the “IBR Code” in this table reflects the “incident type” field in 
the “Incidents” table.
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Create. Query Design.

Create a new query in Query Design.
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Add “IBRCodes” and “Incidents” tables

Add the desired tables.
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Add fields from tables to query

Add the desired fields from each table to the query.
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1. Cartesian
2. Inner
3. Left Outer
4. Right Outer
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No Join, or Cartesian Join

There are 4 basic types of joins: a no join (or Cartesian join), an Inner Join, a Left 
Outer Join, and a Right Outer Join. Here we have the no-join, or Cartesian join. This 
means that the two files are not linked. Most of the time we would NEVER use a 
Cartesian product because it will duplicate all the records. 

Click Run in the top left-hand corner to see the results. 
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No Join or Cartesian Join

The result of a Cartesian join produces a ton of duplicates. Basically, every incident is 
being matched to every possible combination of IBR codes – we now have 3,231,840 
records/duplicates in our file. Not very valuable.
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Inner Join

Now let’s link these two tables by selecting the field called “IBRCode” from the 
“IBRCodes” table and dragging it over to the field called “IncidentType” from the 
“Incidents” table. Remember, these were the two fields that had the same data – IBR 
Code. This is called an “Inner Join”. 

Click Run in the top left-hand corner to see the results. 

44
Created by: Dawn Reeby. IADLEST. January 
2021.



Inner Join – returns records from the 2 tables where it 
finds a match. Some items can be left out.

An Inner join will return records from the 2 tables where it finds a MATCH on the 
linked fields. Some things could be left out. For instance, if your “Incident” file 
contained “Police Information” or “Field Interrogation” reports, they would not be 
included here as those reports don’t have IBR codes. Conversely, if the “IBRCodes” 
table had a code for “murder” and the “Incident” file didn’t have any murders, then 
those records won’t be included in this output either.
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Left Outer Join

Double click on the line linking the two tables and select option 2: Include all records 
from ‘IBRcodes’ and only those from ‘Incidents’ where the fields are equal. This is 
called a Left Outer Join – simply, you will return ALL of the records from the left 
side/left table even if no matches were found in the second table.

Click Run in the top left-hand corner to see the results. 
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Left Outer Join - returns ALL of the records from the 
left side/left table even if no matches were found in the second 
table. 

Left Outer Join returns ALL of the records from the IBR table. The “IBRCodes” table 
has a “Negligent Manslaughter” code and a “Justifiable Homicide” code, but there 
were no “Negligent Manslaughters” or “Justifiable Homicides” in the “Incidents” 
dataset. Once you click “Run” you can see that Access returns all of the data codes 
from the “IBRCodes” file and inserts blanks where the is no data in the “Incidents” 
table. This can be useful if you wanted a complete list of your crime, including the 
zeros.
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Right Outer Join

Right Outer Join is just the opposite. 

Double click on the line and select option 3: Include all records from ‘Incidents’ and 
only those from ‘IBRCodes’ where the fields are equal. This is called a Right Outer Join 
– simply, you will return ALL of the records from the right side/right table even if no 
matches were found in the second table.

Click Run in the top left-hand corner to see the results. 
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Right Outer Join - return ALL of the records from the 
right side/right table even if no matches were found. 

Access returns ALL of the records from the “Incidents” table and only those records 
from the “IBRCodes” table that match. So, if the “Incident” file contained “Police 
Information” or “Field Interrogation” records and the “IBRCodes” table did not, then 
the output would include the “Police Information” and “Field Interrogation” reports 
and blanks in the in the “IBRCodes” table where there are no matches.

You really want to spend time thinking about what you want your output to be prior 
to setting up your links.
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POP UP QUESTION 3:

True or False:

An Inner Join returns only those records where the joined fields are equal.
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1. Define table structures.
2. Determine the utility of the primary key.
3. Identify the difference between flat files and relational files.
4. Import data from outside sources into Microsoft Access®.
5. Determine the utility of Cartesian join, inner join, left outer 

join, and right outer join.

Summary:

The Objectives for this course were for students to be able to define and explain table 
structure details and the four methods of linking tables for querying in Microsoft 
Access®. Specifically:

1. Define table structures.
2. Determine the utility of the primary key.
3. Identify the difference between flat files and relational files.
4. Import data from outside sources into Microsoft Access®.
5. Determine the utility of Cartesian join, inner join, left outer join, and right outer 

join.
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Part 5: “Creating Master Tables Using ‘Make Table’ and ‘Append’ Queries” outlines 
the key factors relative to creating and appending to master tables in Microsoft 
Access®. These instructions are pivotal in designing a properly functioning database 
with all its automated processes.
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1. List the benefits of static master tables.

2. Create a master crash table skeleton using a ‘Make 
Table’ query.

3. Design an ‘Append’ Query to add live crash data to 
that master crash table.

4. Combine multiple years of static data into one 
master file.

Today we are going to create a comprehensive master dataset using a combination of 
three helpful data structure techniques in Microsoft Access®. 

Specifically, we will:
1. List the benefits of a static master tables.
2. Create a master “Crash” table skeleton using a “Make Table” query.
3. Design an “Append” query to add live crash data to that master “Crash” table.
4. Combine multiple years of static data into one master file.
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List the benefits of a static master table.

Objective 1: List the benefits of a static master table.
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 Can store fields from multiple data sources 
all in one place

 Can have manually added data (MO, Story, 
Notes)

 Can be used in various queries

There are numerous benefits of having master static tables:

-Can store fields from multiple data sources all in one place
-Can manually add data (MO, Story, Notes)
-Can be used in various queries
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Can store fields from multiple data sources all in one place

Here’s an example of how queries can store fields from multiple data sources all in 
one place. 

In this case, once we linked our tables from our RMS system into Microsoft Access®. 
We found that 3 files contained the entirety of the crash data that we wanted: one 
file had the crash location and time, another file had injury, and the third file had 
road conditions. To make querying easy and accurate, we wanted to combine all 
these tables into one table. The output of the “Make Table” query gave us all the data 
in one accessible and editable location.
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Can store fields from multiple data sources all in one place

Here is the output of our query.
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Can have manually added data (MO, Story, Notes)

Here’s an example of how a table can play a role when we want to add additional 
data to our table such as MO, Story, Notes. Let’s say we want automated crime 
bulletins every Friday or narcotics reports every morning. By adding a check box to 
the master table, we are later able to create automated reporting based off the new 
check box.
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Can be used in various queries

Creating static master tables will also facilitate the execution of other queries. For 
instance, since we needed 6 tables to set up our master crimes data, the query 
results would have been way too complicated to run summary stats by year by crime 
type. By developing a master crimes table through a “Make Table” query, we 
simplified the results and were able to use them in this “click of a button” query.
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Import and Append 
Static files

Link and Append 
Live Tables
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Master Crash Table
Provides an unduplicated count of crashes with details

Master Crimes Table
Provides an unduplicated count of crimes with details and provides FI and events data.

Master CAD Table
Provides an unduplicated count of calls for service

Master Arrest Table
Provides all arrests reports and bases the IBR Description on hierarchy (duplicated in more 
than one person was arrested during one incident)

Master Enforcement Table
Provides all enforcement activities

Master Drug Arrest Table
Provides all Drug Arrests regardless of other crime committed
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Whether linking to live data or appending 
static data, the analyst wants to end up 
with:

MASTER STATIC TABLES
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Create a master “Crash” table 
using a “Make Table” query.

Objective 2: Create a master “Crash” table using a “Make Table” query.

For more information Make Table Queries, visit:
1. Bruce, C.W. (Jan. 2016) Microsoft Access for Crime Analysis. Unpublished Work, 

PDF.
2. “Make Table Query”. Retrieved on September 28, 2018 from 

https://support.office.com/en-us/article/Create-a-make-table-query-96424F9E-
82FD-411E-ACA4-E21AD0A94F1B
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You use a make table query when you want to 
retrieve data from one or more tables, and then 
loads the result set into a new table.

DATA ADDED TO 
NEW SPREAD 
SHEET

- You want to start with existing data, but you want to edit and change it.
- You want to create a library table using the grouped values in an existing table. 
- You want to extract a set of data to give to someone else without giving him the entire 
original table. 
- You have an extremely complex query on which you want to base further analysis, but the 
query takes a long time to run. A temporary extract into a permanent “make table” query 
runs a lot faster. 

************
Keep in mind that once created, the table no longer references the original data, so any 
changes will not be reflected in the new table. Running the query again overwrites the new 
table, so the query cannot be used to update data; you would have to switch it to an “append 
query” for that. 

************
Several other important points: 

- Access will designate a primary key for the new table, even if one exists in the original 
data.

- Access only makes one table per “Make Table” query. If you join multiple tables in the 
“Make Table” query, the result will have all the duplications and restrictions inherent with 
multiple tables. 

- You can use expressions, functions, and calculations in “Make Table” queries, and the 
results will be stored in a permanent field. 

- Fields in the new table will have the data types of the original fields. In the case of 
expressions, Access will choose a data type that seems sensible based on the expression 
output. 
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POP UP QUESTION 2 - Which query do you use when you need to add new records to 
an existing table by using data from other sources? (Answer: “Make Table” Query)
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Design an “Append” query to add live 
data to the master table. 

Objective 3: Design an “Append” query to add live data to the master table. 

For more information on the topics discussed, visit:
1. “Append Query”. Retrieved on September 28, 2018 from 

https://support.office.com/en-us/article/Add-records-to-a-table-by-using-an-
append-query-98a5bd66-2190-4243-9638-8ef649cf3596?ui=en-US&rs=en-
US&ad=US

2. “Microsoft Access 2016 Append Query: Append Query” (2018).  Retrieved from 
https://www.youtube.com/watch?v=nx_-z-uuw5Y
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 You use an append query when you 
need to add new records to an existing 
table by using data from other sources. 
Adds current data to tables.

NEW DATA
ADDED TO SAME
SPREADSHEET

“Append” queries take data from one table and append, or add, it to another.  They 
are particularly useful to: 

-Combine values from many tables into a single table.
-Frequently refresh data from one table into another table.
-You can convert data through expressions, functions, and calculations during the 
append process, appending the result. This is particularly helpful if you require 
multiple expressions, functions, and calculations, and still want your queries to run 
quickly. 

Analysts often use them to periodically copy CAD or RMS data into permanent tables, 
stored, edited, and maintained by the analyst, in a “shadow RMS” configuration. 
Refer to Chapter 10 of Microsoft Access® for Crime Analysis. (Bruce, 2016).

Think of “Append” queries like this: You’re at that buffet and you add a HUGE piece of 
chocolate cake to your plate. Upon ingesting, you’ve added, or appended, 340 
calories, 60 grams of unwanted sugar, and a ginormous belly ache! This ADDITION 
didn’t change the current calories in your body – it only ADDED more.
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 Append multiple records in one pass
 Append new data without losing previously 

recorded/cleaned data
 Review your selection before you copy it
 Use criteria to refine your selection (only specific 

crimes; crash types)
 Append records when some of the fields in the 

data sources don't exist in the destination table

Benefits of “Append” queries:

-Append multiple records in one pass
-Append new data without losing previously recorded/cleaned data
-Review your selection before you copy it
-Use criteria to refine your selection (only specific crimes; crash types)
-Append records when some of the fields in the data sources don't exist in the 
destination table
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Append multiple records in one pass without losing 
previously recorded/cleaned data; use criteria/expressions

This particular “append” query takes data from a couple of related RMS tables, and 
copies it to a permanent table, noting that you can apply criteria and expressions 
during the append process (year, month, etc.).
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Append records when some of the fields in the data sources 
don't exist in the destination table

New records added here

In this example, the “Append” query adds the new records, ones that don’t currently 
exist in the destination table. It does this without disturbing what is already in the 
table.
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POP UP QUESTION 3: 

Which query do you use when you need to add new records to an existing table by 
using data from other sources? (Answer: “Append” query)
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Creating master tables using live data 
and appending the live data each day
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1. Make Table Query
2.Set up new table to de-duplicate
3.Make append query
4.Make final queries
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1. MAKE A TABLE QUERY
• Open a new select query
• Bring in the tables you want
• Link them appropriately
• Select the fields you want
• Select a date
• Add any formulas
• Change to “Make Table Query”
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Allow no duplicates in table (field = “IncNum”). Change Indexed to “Yes (No 
Duplicates)”. Save. Close.
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• Go back to your Table Query
• Change to Append Query
• Line up fields with append fields
• Change date to “>=“ your date
• Run and Save
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Click the arrow to find “Queries”. Right click on new append query and click “Design 
View”.

Then…
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Notice “Append To” row appears.
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Click Run.      Click Yes. Additional Errors.

Click Run. Click Yes to accepting additional errors – basically that you are agreeing to 
append your new rows to the current table. Because we set  up the table to not 
accept duplicates, you will get another error saying that not all of your records could 
be appended. This is what you want – to only add the new data.
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View your new data

View your new data. If you set up a process to append your data once a 
day/week/month/year, then you can rest assured that the new data will be 
populated.
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Simply create a new query and add all the 
data available in the table. 

Created by: Dawn Reeby. IADLEST. January 
2021. 33



Combine multiple years of static data 
into one master file.

OBJECTIVE 4: Combine multiple years of static data into one master file.
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 You use the add data or append data process 
when you want to combine data from multiple 
tables into one complete file.

DATA ADDED TO 
NEW SPREAD 
SHEET

Result is a single, static table of all the selected fields. Static Data is data that does not 
change. 
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 Combine multiple records in one pass
 Append new data without losing 

previously recorded/cleaned data
 Combine multiple years of data for analysis 

and mapping/hot spots

Combining static data has many benefits. In addition to gaining the trust and 
comradery of your narcotics staff, appending static data helps as it:
• Can combine multiple records in one pass
• Can append new data without losing previously recorded/cleaned data
• Can combine multiple years of data for analysis or mapping/hot spots
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Import “Crashes_2018” file

Import the files/materials available for this training.
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Import “Crashes_2018” file

Find the “Crash_2018” file stored on your desktop.
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Import “Crashes_2018” file. Save as “Crashes_2018”

To begin, we will simply import through the import wizard.
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View “Crashes_2018” file. Close.

View your file. Close.
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Add “Crashes_2019” file to “Crashes_2018” table

Now to add your 2019 crashes into the same file as your 2018 crashes. Select 
“Append a copy of the records to the table” “Crashes_2018”. 
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Append the static data “Crashes_2019”

Use the wizard to import your 2019 data.
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Append the static data “Crash_2019” to “Crash_2018”

Append the static data “Crash_2019” to “Crash_2018”.
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Append the static data “Crash_2019” to “Crash_2018”

Append the static data “Crash_2019” to “Crash_2018”.
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Append the static data “Crash_2019” to “Crash_2018”

Use the wizrd.
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Append the static data “Crash_2019” to “Crash_2018”

Finish.
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Append the static data “Crash_2019” to “Crash_2018”

Close.
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Now both 2018 and 2019 data are in the same table

Now both 2018 and 2019 data are in the same table. Note that the field names have 
to be EXACTLY the same in order to correctly append.
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Let’s Practice

Import “Crashes_2020” file

Now it’s your turn…again. Go through the process for adding “Crashes_2020” data file 
to your now 2018 and 2019 data. Feel free to change the table name to something 
like “crashes_2018-2020” after you save and close.
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POP UP QUESTION 4:

True or False:

Combining static data into a master table is helpful if you want to analyze or map 
multiple years of data that currently is in separate files.
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1. List the benefits of static master tables.
2. Create a master “Crash” table skeleton using a 

“Make Table” query.
3. Design an “Append” query to add live crash data to 

that master “Crash” table.
4. Combine multiple years of static data into one 

master file.

Summary:

The Objectives for this course are for students to be able to create a comprehensive 
master dataset using a combination of three helpful data structure 
queries/techniques in Microsoft Access®. Specifically,

1. List the benefits of static master tables.
2. Create a master “Crash” table skeleton using a “Make Table” query.
3. Design an “Append” query to add live crash data to that master “Crash” table.
4. Combine multiple years of static data into one master file.

Overall, the way you create your master tables – using live or static data – does not 
matter. What matters most is that you have multiple years of comprehensive, timely, 
and accurate data at your fingertips so that you can perform the analysis you desire 
quickly and efficiently.
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Part 6: “Data Quality and Cleaning Tips Like You’ve Never Seen Before!” outlines the 
key factors relative to developing the cleanest data for quality analysis. These 
instructions are pivotal in designing a properly functioning database and processes 
for data-driven strategies.
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1. Describe the benefits of direct data access.
2. Describe the 6 common data errors.
3. Describe solutions to those common errors.
4. Describe 4 methods of identifying errors through 

querying methods.

Objectives:

1. Describe the benefits of direct data access.
2. Describe the 6 common data errors.
3. Describe solutions to those common errors.
4. Describe 4 methods of identifying errors through querying methods.

More on Data Quality Guidelines:
1. Bureau of Justice Statistics Data Quality Guidelines. Accessed December 2020. 

https://www.bjs.gov/content/dataquality/dataquality.cfm
2. “Ethical Guidelines for Statistical Practice” American Statistical Association. 

(April 2018) Accessed. 2018. https://www.amstat.org/ASA/Your-Career/Ethical-
Guidelines-for-Statistical-Practice.aspx

3. “Information Quality Guidelines for Statistics” published by the Federal Bureau 
of Investigation in its Administration of the Uniform Crime Reporting (UCR) 
Program. Accessed December 2020. https://ucr.fbi.gov/data-quality-guidelines-
new
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Describe the benefits of direct data access.

Objective 1: Describe the benefits of direct data access.
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Identify Patterns and Trends

2019 2020

In Part 1 “Data-Driven Basics”, we explored many benefits to direct data access. This 
is worth touching upon again here. Direct access to data gives us the ability to 
identify patterns and trends as they emerge. With your data all in one spot, you can 
search for increases or decreases and trends relatively easily. It can assist in identify 
investigative leads, including surfacing past MOs relatively easily and linking past 
offenders to current crime series. With data at your fingertips, you can identify dirty 
data and make quick corrections to mass amounts of errors. Data access also gives 
you more transparency. Having access to your data can make reporting to the 
community much easier and much more efficient. Imagine an automated arrest 
report that redacts juveniles, domestics, and current narcotic cases. No more printing 
daily and bolding out info with black magic marker!
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Develop Deployment Strategies

Longview, Texas identified areas where high densities of crashes and crimes.

With data access, you can develop data-driven deployment strategies. For instance, 
you can take the last 3 years of summer nightshift crashes, identify hotspots, and 
determine deployment strategies that align with those hot spots. An increase in 
police presence at the “smartest” locations may increase deterrence in that area as 
well.
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+347%
Traffic Contacts

- 40% 
calls for service

- 63% 
violent crime

- 54%
property crime- 6% 

crashes

Reduce crime, social harm, and crashes (Harlingen, Texas)

Of course, access to data can give you the tools to reduce and measure reductions of 
crime, social harm, and crashes. Also, police can determine when there is 
uncommitted officer time, implementing a more proactive and less reactive approach
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2,974 Crashes = 6,270 officers 
sent to crashes (6,879 officer 

hours) 

6,879 officer hours = 
$401,824.91, or 3.31 FT officers 

(2.05% of a department’s 
budget)

6,879 officer hours on crashes = 
855 fewer MV stops

147 arrests not made

Cost Benefit
Any police department. 2017
TxDOT

1% reduction in crashes = 30 fewer crashes 
= 69 patrol hours recovered, valued at $4,018.25 

Finally, direct access can help increase arrests and save MONEY! This is called policing 
smarter – utilizing our limited resources in a proactive and results-driven manner. A 
slight reduction in crashes was proven to reduce costs for police and the community.

8
Created by: Dawn Reeby. IADLEST. January 
2021



POP UP QUESTION 1: True or False:

If your data is 50% clean, you can map and save money. False. Data should be as close 
to clean as possible!
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 What goes in? – tacos, tacos, tacos, martini, pan dulce. Nighttime 
chocolate snack.

 Start running – no warmup, no stretching
 10 minutes FRUSTRATION sets in
 Who do I BLAME?
 Results in a BAD CYCLE of poor quality

It’s a marathon, not a sprint. Start with: 

Building blocks!!!

Have you ever wanted to shed a few pounds? You promise yourself that you are going 
to start running in the morning. You head to your families’ summer BBQ with a skip in 
your step, knowing you are about to get rocking abs!

 What goes in? 
 In the morning, you rise. You made a commitment to earn those abs and you’re 

not backing down… so you Start Running – no warmup, no stretching
 10 minutes in to screaming calves, FRUSTRATION sets in.
 Who do I BLAME? Primo Juan for his famous BBQ steak? Your aunt who made 

delicious tacos to sabotage your muscle flexing efforts? Abuela – she’s always 
making your favorite sweets!

 Results in a BAD CYCLE of poor quality. You are so upset that your legs refuse to 
stride like they did 20 years earlier that you throw your hands up and dive into 
those tamales! Has this ever been you?

It is a marathon, not a sprint. Start with: Building blocks!!! Eat well, get rest, move 
your body.
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 What goes in? – data that is late, poor quality, filled with errors
 Start running – asked to do analyses/requests
 10 minutes FRUSTRATION sets in. Too much time is spent 

cleaning. Or reports that don’t make sense and can not be used to 
drive strategies.

 Who do I BLAME? The analyst? The officer? Records?
 Results in a BAD CYCLE of poor quality. 

It’s a marathon, not a sprint. Start with: 

QUALITY DATA!!!

It is the same with data.
• What goes in? – data that is late, poor quality, filled with errors
• Start running – asked to do analyses/requests
• 10 minutes FRUSTRATION sets in. Too much time is spent cleaning. Or reports that 

don’t make sense and cannot be used to drive strategies.
• Who do I BLAME? The analyst? The officer? Records?
• Results in a BAD CYCLE of poor quality. 

It is a marathon, not a sprint. Start with: QUALITY DATA!!!
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POP UP QUESTION 2: True or False:

Officers have enough on their plates. They shouldn’t have to work hard to input clean 
data?
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Describe the 6 common data errors.

OBJECTIVE 2: Describe the 6 common data errors.
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Common Data Errors

1. Most of our crime occurred at our police department

2 .HWY/Major thoroughfare – officers aren’t clear what address to 
record; or missing street #s

3. Free typing/mis-spellings

4. Missing data

5. Duplicate master data

6. Address file doesn’t match mapping files

Common Data Errors
1. Most of our crime occurred at our police department
2. HWY/Major thoroughfare – officers aren’t clear what address to record; or 

missing street #s
3. Free typing/misspellings
4. Missing data
5. Duplicate master data
6. Address file doesn’t match mapping files
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250

Does most crime occur at the 
police department?

Does most of your crime occur at your police department?
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Traffic Stops

-Hit rate 56%

Hit rate is 56% because the data indicates “highway” as the traffic crash location, but 
does not determine a specific location on the highway.
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STREET

Wal-Mart

123 Main Street/Wal-Mart

Wally World

123 M St

South of Town Walmart

Wallmart

123 Main St

Is free typing an issue for your department? Free-typing can make data difficult to ask 
questions.
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Address FREQUENCY
(blank) 1,499
150 S Main Street 51
2607 W Daniel Webster 
Hwy 37
2103 Hickory LN 33
Hwy 75 24
Hwy 222 23
2702 W  Daniel Webster 
Hwy 17
700 W  Daniel Webster 
Hwy 14
322 MARKET ST 13

Does your department leave fields blank?
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FIRST NAME LAST NAME DOB

Dawn Reaby 10/12/77

Dawn Reeby 10/12/77

Dawn Reiby 10/12/77

Don Reeby 77/10/12

Reeby Dawn 10/12/77

DawnN Reeby 10/12/17

Dawna Reaby 10/12/07

Does your department have an issue with duplicate master names?
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“blk” was not recognized 
by address locator in 
mapping, and did not map

Blk not recognized as an address.
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POP UP QUESTION 3: True or False:

Most police departments have data quality issues including naming the police 
department as the location of a crime when a report is taken from a walk-in.
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Describe solutions to those common errors.

Objective 3: Describe solutions to those common errors.
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Common Data Errors Possible Solutions

1. Most of our crime occurred at our 
police department

Send back to officers to fix in 
aggregate form; train officers and 
supervisors

2. Duplicate master data Identify duplicates; Train officers
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Common Problems Possible Solutions

3. HWY/Major thoroughfare – officers 
aren’t clear what address to record

Establish markers

Possible solution to officers not knowing what addresses to record = establish clear 
markers.
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Common Problems Possible Solutions

4. Free typing/mis-spellings Work with vendor to create drop 
down options

5. Missing data Work with vendor to set up validation 
rules

VALIDATION RULES: 

If crime is burglary, then victim 
type must be Residential, 
Commercial, or Other.

What types of validation rules would be helpful for your department?
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Common Problems Possible Solutions

6. Address file doesn’t match 
mapping files

Manually clean using Access tools

Step 1: Identify in 
mapping software all 
unmatched 
addresses (open the 
attribute table)

(Paris, TX)

Possible solution to address files not matching mapping files (i.e. blocks used in RMS 
data but not in mapping data) = Manually cleaning large amounts of data using 
Access tools.

Step 1: Identify in mapping software all unmatched addresses (open the attribute 
table).
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Step 2: Select By Attributes 
tool; Status = U

Step 2: Select By Attributes tool; Status = U
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Step 3: Show selected; export into CSV (convert to Excel later)
Step 4: Upload into Access (you can also just run aggregate query in Access if 
you don’t have mapping capacities)

Step 3: Show selected; export into CSV (convert to Excel later)
Step 4: Upload into Access (you can also just run aggregate query in Access if you 
don’t have mapping capacities)
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Step 5: Create a Address Library

The staff in an agency in 
Texas went through the 
3,500 address data 
errors that we identified 
with the mapping 
summation tool and 
created new addresses 
in Microsoft Access = 
mapping address library.

Step 5: Create an Address Library
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Step 6: Create an update query.

Created an “Update” query that updated the "CAD" table with the new 
addresses from the "mapping“ library table in the "Address" field. 

Step 6: Create an update query. Created an “Update” query that updated the "CAD" 
table with the new addresses from the "mapping“ library table in the "Address" field. 

For more on Update Queries, see: Microsoft Online Support. “Create and Run an 
Update Query”. Retrieved December 2020 from https://support.office.com/en-
us/article/create-and-run-an-update-query-9dddc97c-f17d-43f4-a729-35e5ee1e0514
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Results in original table were updated with new data (no more 
‘blk’ in any of the address fields).

Result = quality data for data-driven strategies!

Results in original table were updated with new data (no more ‘blk’ in any of the 
address fields).
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POP UP QUESTION 4: True or False:

It is important to spend time identifying what your top 5 or so data issues are and 
developing strategies to address them in past data and in the future.
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Describe 4 methods of identifying errors 
through querying methods.

Objective 4: Describe 4 methods of identifying errors through querying methods.
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Q
ue

rie
s

Date is greater/less than

Aggregate by addresses

Aggregate unmatched (map)

Null fields

You can use queries in Microsoft Access® to identify data quality issues:

• Greater than or less than (current date, DOB)
• Aggregation queries to identify top addresses and determine if they are real 

addresses, police department headquarters, blank addresses, free type, etc. (see 
Part 7 for details on how to create aggregation queries)

• Use the summation tools in GIS software to aggregate by unmatched addresses, or 
select by attribute (unmatched)

• Query for Null fields (addresses, IBR Codes, DOB, date to, date from, etc.)
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1. Describe the benefits of direct data access.
2. Describe the 6 common data errors.
3. Describe solutions to those common errors.
4. Describe 4 methods of identifying errors 

through querying methods.

Objectives for this course were for the participants to be able to describe and explain data 
quality and cleaning solutions. Specifically:

• Describe the benefits of direct data access
Benefits of direct data access
• Identify patterns and trends, develop proactive deployment strategies (align 

enforcement with crime/crash activity), reducing crash, crimes, and social 
harms, measure progress towards goals.

• Describe the 6 common data errors – Tacos and pan dulce!
• Tacos, Tacos, Tacos…and Pan Dulce. Garbage in garbage out, frustration, blame, 

bad data cycle.
• Describe solutions to those common errors

• Location issues (hotspot = police department), HWY, missing or bad data, 
addresses not mapping.

• Who’s cleaning the toilets? Officer training, work with vendors, update queries.
• Describe 4 methods of identifying errors through querying methods – stop scrubbing 

the toilets!
• Tips to Identify Errors. Sorting, check for null, aggregation queries.
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Take a look at your own agency data – whether you have a direct data connection or 
you have to pull a year or two of data manually. Use Access or Excel or just eyeball 
what your biggest challenges that you see relative to data quality. Now identify one 
possible approach to begin to improve the quality of this data.
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Dawn Reeby
Analytical Specialist

National Highway Traffic Safety Administration (NHTSA)

International Association of Directors of Law Enforcement 
Standards and Training (IADLEST)

Part 7: “Making Analytics Easier with Expressions” You may have great data… but 
now what do you do with it?! This segment is a MUST for analysts who want dig into 
their data while automating as much as possible! Produce rocking analyses while 
saving time by executing expressions in your queries! Analysts can quickly produce a 
monthly or quarterly analysis by using date expressions; or create single address 
fields for mapping; or calculate the age at time of incident to understand what age 
groups are committing most offenses; or measure how long officers spend on specific 
calls; and so much more! This segment will share several common expressions that 
will facilitate the analytical flow. 
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1. Describe the purpose of criteria operators and 
expressions.

2. Identify when to utilize criteria operators including 
exact matches, > <, between, Like *, Or, And, Not.

3. Rename an existing field.
4. Calculate dates for analysis and reporting.
5. Concatenate fields for further analysis/mapping.

Objectives:

1. Describe the purpose of criteria operators and expressions
2. Identify when to utilize criteria operators including exact matches, > <, between, 

Like *, Or, And, Not
3. Rename an existing field
4. Calculate dates for analysis and reporting
5. Concatenate fields for further analysis/mapping

For more examples of Query Expressions:
1. “Access - Calculated Columns in Queries.” Accessed December 2020. 

https://codekabinett.com/rdumps.php?Lang=2&targetDoc=access-query-
calculated-column-function

2. “Examples of Query Criteria.” Microsoft Support Office. Accessed December 
2020. https://support.office.com/en-us/article/examples-of-query-criteria-
3197228c-8684-4552-ac03-aba746fb29d8

3. “Use the Expression Builder.” Accessed December 2020. 
https://support.microsoft.com/en-us/office/use-the-expression-builder-
56214db9-8b54-44f3-bc19-2a55427b5d4c
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Describe the purpose of criteria operators and 
expressions.

Objective 1: Describe the purpose of criteria operators and expressions.
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Let’s start from scratch. The Microsoft Support Office details that “An expression is a 
combination of mathematical or logical operators, constants, functions, table fields, 
controls, and properties that evaluates to a single value. You can use expressions in 
Access® to calculate values, validate data, and set a default value.” 

“Examples of Query Criteria.” Microsoft Support Office. Accessed December 2020. 
https://support.office.com/en-us/article/examples-of-query-criteria-3197228c-8684-
4552-ac03-aba746fb29d8

(image: Unsplash https://unsplash.com/photos/5EKw8Z7CgE4) 
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• Minimize data storage and processing time
• Minimize data errors
• Validate data
• Set default values for mapping and analysis
• Analyze and count new fields
• Create keys for linking tables
• Optimize presentation
• Improve accuracy of data entry
• Create a database that has the capacity to answer 

many, many questions
• Make your life EASIER!
• Dig deep into your data!

What’s the purpose of messing around with expressions and criteria operators? 

• Minimize data storage and processing time
• Minimize data errors and validate data so that the analysis that you provide to your 

officers is accurate and timely
• Set default values for mapping and analysis 
• Analyze and count new fields – maybe your data only has the date, but you are 

responsible for quarterly reports. Now you can tell your database to count those quarters 
for you!

• Create keys for linking tables – you can create opportunities to draw in additional data, 
such as pawns or probation or citations, thus generating a more comprehensive analysis

• Optimize presentation – if you’re anything like me, you want to produce the most 
professional report in the least amount of time. Setting up expressions and criteria 
operators will give you the flexibility to do so

• Improve accuracy of data entry
• Create a database that has the capacity to answer many, many questions
• Make your life EASIER!
• Dig deep into your data!

We are just touching on a few today. For more exploration, challenge yourself with the 
expressions and functions provided on the handouts for this part.
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POP UP QUESTION 1: True or False

Expressions and Criteria are for developing quality tables. (answer: develop quality 
QUERIES)
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Import the file “Incidents”

Go ahead and import the file called “Incidents” from the training materials. If you’re 
not quite sure how to import files, return to the earlier training segments for a step-
by-step on how to import. 
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An excellent habit to get into is to first look at your imported data. Discover what 
fields are available, if you must make any format changes to the dataset… just get 
comfortable with your data.

In this case, we have fields for the incident number (our unduplicated field), the date 
of the incident, street number, street name (which are in two separate fields), area, 
premise type, and others. Notice that the time of report, time from, and time to 
fields don’t look like time at all. They look like dates. In this case, we are going to 
have to format the times.

9
Created by: Dawn Reeby. IADLEST. January 
2021.



We do this by going to the design view of the table and clicking on the time fields. 

Down below you will see ‘general’ and ‘format’. It’s here that you can pull the drop-
down arrow to select a different format based on your needs. In this case, we will 
select ‘long time’. Save and view your new data. 
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Now you should see the time in the correct format. You can do this for each of the 
time fields so that additional analysis can be performed. Setting up your table this 
way will allow you to determine what time most of your calls or crashes occur, the 
amount of time it takes to respond to a call, and so much more.
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Identify when to utilize criteria operators including 
exact matches, > <, between, Like *, Or, And, Not.

Objective 2: Identify when to utilize criteria operators including exact matches, > <, 
between, Like *, Or, And, Not.
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▪ Exact matches – searches for specific fields
▪ > < -searches for fields above or below certain values
▪ Between – searches for fields between two values
▪ Like * - searches for texts with a wild card
▪ Or - searches for multiple values or combinations 
▪ And  - searches for more than one value 
▪ Not - negates any of the above criteria; looks for 

opposite

Next, we are going to go step-by-step through a series of helpful criteria. These can 
be used alone or in conjunction with each other to be even more sophisticated.  
• Exact matches – searches for specific fields
• > < -searches for fields above or below certain values
• Between – searches for fields between two values
• Like * - searches for texts with a wild card
• Or - searches for multiple values or combinations 
• And - searches for more than one value 
• Not - negates any of the above criteria; looks for opposite
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Start a new query

Go ahead and open a new query. Pull in your table called “Incidents” and draw down 
all the fields in the table. Again, if you are feeling hung up, be sure to go back to the 
earlier segments for more details on the basics.
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Exact matches – searches for specific fields

One criteria operator is exact matches. We use this criterion when we want to pull in 
a specific field. For instance, we can pull all tiger tattoos or all crime that occurred on 
a certain date or all burglaries. We can also use the exact match operator to pull a 
specific incident or crash report.

Now we have already looked at our data. We know we have a field called 
“DateOfReport” that contains the actual date of the report. Let’s say that we wanted 
to know all crimes that occurred on January 1, 2019. We simply instruct the database 
to return all incidents that occurred on this date by putting this date in the criteria 
under that exact field called “DateOfReport”. Access® is relatively intelligent. You can 
simply type in “1/1/19” and it will know to place the pound signs before and after – it 
recognizes it is a date.
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Exact matches – searches for specific fields

Go ahead and run. Voila! Your incidents that occurred only on 1/1/19 are now in your 
dataset. Notice below there are now 125 records. This means that there were 125 
incidents that occurred on 1/1/19 in your dataset. You can do this for one single field, 
or you can apply multiple exact match criterion – burglaries on 1/1/19 at residences 
on Main Street. The possibilities are endless!
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> < -searches for fields above or below certain values

> 

On to more excitement! Next, we are going to explore greater than and less than 
operators. These operators search for fields above or below certain values. In this 
case, we are looking for alarm calls that occurred after 1/1/19. 
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> < -searches for fields above or below certain values

Go ahead and run. There it is. All alarm calls that occurred after 1/1/19.
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Between – searches for fields between two values

Let’s say you want to explore records that fit between multiple fields. Using the 
between criteria helps you find street names that begin with the letters between A 
through C or property value between $251 and $500. In this case, we want to know 
the alarm calls that occurred between 1/15/19 and 1/31/19. In the criteria we are 
going to use the “between” and the first date “and” and then the second date. 
Access® will add the ampersands, or if you’re feeling energized you can plug them in 
yourself. 

19
Created by: Dawn Reeby. IADLEST. January 
2021.



Between – searches for fields between two values

Run and there it is! All alarm calls between 1/15/19 and 1/31/19. You can use this for 
a weekly analysis, maybe a CompStat or Commissioner meeting, or maybe to further 
analyze for patterns and trends.
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Like * - searches for texts with a wild card

This next one is a life saver! The asterisks can help you find records that contain the 
text. If you place the asterisks before the text (*DAWN), it will return any records that 
end with DAWN. If you place the asterisks after the text (DAWN*), it will return any 
records that begin with DAWN. Let’s put this into action. Let’s leave the date 
parameters in there and delete “alarms”. Let’s say we want to know all the traffic 
activity that also occurred within that time period. We have multiple ways of coding 
for traffic (traffic complaints and traffic enforcement), and we want them both. You 
can simply write “traffic* in the criteria to return any records that begin with “traffic”.
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Like * - searches for texts with a wild card

As you can see, the return represents all traffic enforcement and all traffic complaints 
that occurred within the time frame provided. 

22
Created by: Dawn Reeby. IADLEST. January 
2021.



Or - searches for multiple values or combinations 

On to “or” criteria. Another way to pull all traffic enforcement and all traffic 
complaints is to set the criteria up to say that this field must equal "traffic 
enforcement or traffic complaints". This tells Access® to return records where the 
field equals “traffic enforcement” or the field equals “traffic complaints”. Be sure to 
write in the EXACT field name or use the wild card, otherwise your return will miss 
the information you desire.
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Or - searches for multiple values or combinations 

Traffic Complaints and Traffic Enforcements within the selected time criteria.
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And  - searches for more than one value 

The “And” criteria can be very helpful – as in our date between date 1 and date 2. 
However, if you add an “And” criteria to Traffic Complaints and Traffic Enforcement, 
you’re asking Access® to return where the record is BOTH Traffic Complaints and 
Traffic Enforcement – as if there was one category that contained the two.
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And  - searches for more than one value 

You return will be empty as there are no fields that contain BOTH Traffic Complaints 
and Traffic Enforcement. Instead, you can use the “and” for instances where both 
criteria exist. For example, if it were a Name field, you may ask where the Name field 
starts with a J (J*) and ends with “a” (*a). This way you get all of the fields that match 
both criteria: Juanita, Juana, Julia, Juliana, etc.

J* And *A
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Not - negates any of the above criteria; looks for opposite

“Not”

Let’s say you want to pull up all crimes that occurred within the time period, but you 
didn’t want a certain field included – say complaints. You can use the “Not” criteria 
operator. In this case, you would indicate “Not *complaint”. There were multiple 
complaints in the file – youth complaints, noise complaints, etc. By placing the 
asterisks in front of the word “complaints”, you are indicating that you do not want 
any fields that end with the word “complaints”. This will remove all records that have 
the word “complaints” at the end of the field. And remember, Access® adds the “like” 
so you don’t have to. 
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Not - negates any of the above criteria; looks for opposite

Your return – all incidents minus those that had the word “complaints” at the end of 
the field.
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True or False:

POP UP QUESTION 2: True or False

Just a little joke! Select a wild card from the “Users” field where the “Clue” field is 
greater than zero – yields no records found. 
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Rename an existing field.

Objective 3: Rename an existing field.
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Now we are going to further explore “Making Analytics Easier with Expressions” as 
we switch gears from selecting out criteria to actually creating new fields using 
expressions.
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Create a new field. Select 
Zoom

Let’s say we don’t like the name of our query field “DateOfReport” and want to 
change it to “DOR” without changing any of the data that it stores. The easiest way to 
do that is to create a new field. You do so by clicking in a blank field space. Scrolling 
to the far right of your query in design view will open some empty fields. Then type 
in:

DOR: [DateOfReport]

The name of the new field we want is first “DOR”. Then colon. Then we must point to 
the data by placing brackets around the field that we want to draw in.
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Output

The output is the new field with the same data as in the selected field. Nothing else 
happens to the selected field. 
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Calculate dates for analysis and reporting.

Objective 4: Calculate dates for analysis and reporting.
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Moving on to FORMAT FUNCTIONS. Calculating Dates for Analysis
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FORMAT FUNCTION to calculate Year (design)

Let’s start with a FORMAT FUNCTION to calculate Year. Here in the design view, click 
on a new empty field, zoom in, and type:

“YEAR:” = Everything before the colon represents the name of the new field. 
Everything after the colon represents the expression.

Next, type “Year” = this is the year function in Access®. This automatically tells 
Access® to draw out the year in a date field.

Next, start your parentheses. Anything within the parenthesis will be executed by the 
year function. 

Inside the parenthesis, place the name of the field. In this case “DateOfReport”. One 
of the key basic tips to remember is that all field names MUST go in brackets. This 
tells Access® that it is about to be pointed to a field from which to draw the data. 
Brackets directly surrounding the date field, and parenthesis surrounding everything 
we want the Year function to execute.

*Year: Year([DateOfReport])
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FORMAT FUNCTION to calculate YEAR (output)

The output or result is the year in the form of 4 numbers – 2019.
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FORMAT FUNCTION to calculate MONTH (design)

Month: 
Month([DateOfReport])

We can do the same thing for month. Here in the design view, click on a new empty 
field, zoom in, and type:

“Month:” = Everything before the colon represents the name of the new field. 
Everything after the colon represents the expression.

Next, type “Month” = this is the year function in Access®. This automatically tells 
Access® to draw out the month in a date field.

Next, start your parentheses. Anything within the parenthesis will be executed by the 
Month function. 

Inside the parenthesis, place the name of the field. In this case “DateOfReport”. 
Again, a key basic tip to remember is that all field names MUST go in brackets. This 
tells Access® that it is about to be pointed to a field. Brackets directly surrounding the 
date field, and parenthesis surrounding everything we want the Month function to 
execute.

Month: Month([DateOfReport])
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FORMAT FUNCTION to calculate MONTH (output)

The output or result is the month in numeric form. 
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FORMAT FUNCTION to calculate HOUR (design)

We can do the same thing for hour. Here in the design view, click on a new empty 
field, zoom in, and type:

“Hour:” = Everything before the colon represents the name of the new field. 
Everything after the colon represents the expression.

Next, type “Hour” = this is the year function in Access®. This automatically tells 
Access® to draw out the hour in a date field.

Next, start your parentheses. Anything within the parenthesis will be executed by the 
Hour function. 

Inside the parenthesis, place the name of the field. In this case “TimeOfReport”. 
Again, a key basic tip to remember is that all field names MUST go in brackets. This 
tells Access® that it is about to be pointed to a field. Brackets directly surrounding the 
date field, and parenthesis surrounding everything we want the Hour function to 
execute.

Hour: Hour([TimeOfReport])
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FORMAT FUNCTION to calculate HOUR (output)

The output or result is the hour that the call occurred. Now you can analyze the days 
of week crimes or crashes are occurring by hour – on specific days, what times are 
most active?
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There’s another way to calculate dates in Access® using STRING FUNCTIONS. 
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String Functions to calculate YEAR (design)

“YY” “YYYY”

This is a string function to calculate year. 

First, name your new field. Since we already have a field named “Year”, let’s call this one 
“*Year:”. It really doesn’t matter – this part is up to you!

Now to use the string format. Type in “Format” to the right of the colon. This is telling 
Access® that we are about to put something in parenthesis that we want it to execute using 
the format function.

Now for what’s in parenthesis. We start with the field name “DateOfReport”. Of course, we 
already learned that all field names go in brackets, so go ahead and plug in your brackets 
around your “DateOfReprt”. The Format function needs to know what we want to draw out 
from that field in brackets. In this case we want the year. There are several was to draw out 
year, depending on what you need. Play around here – try “yy” and then try “yyyy” and see 
the results. 

The “yy” format will give you a two-digit year. So 2004 will be formatted to “04”. If you 
prefer a four-digit return, the “yyyy” will do just that. 

*Year: Format([DateOfReport], “yy”)
**Year: Format([DateOfReport], “yyyy”)
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String Functions to calculate YEAR (output)

“YY” “YYYY”
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String Functions to calculate QUARTER (design)

You can use the string function to create a “quarter” field. This can be very helpful 
later on when you want to aggregate your data by quarter or analyze data from year 
to year by quarter.

*Quarter: Format([DateOfReport], “q”)
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String Functions to calculate QUARTER (output)

The output will be the quarter noted in single digits.
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String Functions to calculate MONTH (design)

“MMM” “MMMM”

Let’s try using the string function to calculate month.

*Month: Format([DateOfReport], “mm”)
*Month: Format([DateOfReport], “mmmm”)

47
Created by: Dawn Reeby. IADLEST. January 
2021.



String Functions to calculate MONTH (output)

“MMM” “MMMM”

The “mmm” will result in an abbreviated month and “mmmm” will result in the 
complete month name spelled out. This is all about personal preference.
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String Functions to calculate DAY OF WEEK (design)

“DDD” “DDDD”

We can do this for day of week as well.

*DOW: Format([DateOfReport], “ddd”)
*DOW: Format([DateOfReport], “dddd”)
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String Functions to calculate DAY OF WEEK (output)

“DDD” “DDDD”

Similar to month, “ddd” will result in an abbreviated day of week and “dddd” will 
result in the complete day of week spelled out. You can then use these new fields to 
set up crosstabs (to be discussed more in Part 8).
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POP UP QUESTION 3: True or False:

There are multiple ways to write expressions with similar output.
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Concatenate fields for further analysis/mapping.

Objective 5: Concatenate fields for further analysis/mapping.
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Address

Concatenate basically means to squish fields together into one field. For instance, 
let’s say you want to map all of your crimes. Your mapping software will only put the 
dots on the map if it has the address in one field, but your street number and street 
name are in two different fields. You can use this tool to combine the two fields.
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Just like before, we name our new field and add a colon. Then we use “Trim”.

Address: Trim([StNo]) & " " & Trim([Street1])
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The result is a completed address. See the space between street number and street 
name? Looks a lot better than with no space (TRIM function).
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POP UP QUESTION 4: True or False

Concatenate means to abbreviate street names. (False. Concatenate means to 
combine two or more fields into one).
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1. Describe the purpose of criteria operators and 
expressions.

2. Identify when to utilize criteria operators including 
exact matches, > <, between, Like *, Or, And, Not.

3. Rename an existing field.
4. Calculate dates for analysis and reporting.
5. Concatenate fields for further analysis/mapping.

Summary

Objectives for this course were that the participant would be able execute a 
minimum of 10 common expressions/criteria functions. Specifically:

1. Describe the purpose of criteria operators and expressions.
2. Identify when to utilize criteria operators including exact matches, > <, between, 

Like *, Or, And, Not.
3. Rename an existing field.
4. Calculate dates for analysis and reporting.
5. Concatenate fields for further analysis/mapping.
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Dawn Reeby
Analytical Specialist

National Highway Traffic Safety Administration (NHTSA)

International Association of Directors of Law Enforcement 
Standards and Training (IADLEST)

Part 8: How to Identify “Top” Locations, Offenders, and More (Select Queries, 
Complex Queries, Aggregation Queries; Crosstab Queries) - Every analyst wants a 
quick and efficient way to identify the top crash or crime locations during a specific 
season, to identify the "heavy hitters" taking up the most police time, to create yearly 
comparisons and monthly reports, and to identify deployment strategies in the hot 
spot zones that send officers where they need to go exactly when they need to be 
there (day of week and time of that day). This webinar focuses on smarter policing 
that maximizes our resources through "top" analytics.
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1. Build simple select queries.
2. Build complex queries.
3. Build aggregation queries.
4. Build crosstab queries.

Objectives
Use the sample data provided, the participant to demonstrate three methods of 
querying data in Microsoft Access.

Specifically, students will:
1. Build simple select queries in Microsoft Access®.
2. Build complex queries in Microsoft Access®.
3. Build aggregation queries in Microsoft Access®.
4. Build crosstab queries in Microsoft Access®.

Created by: Dawn Reeby. IADLEST. January 
2021 3



A man seizes the opportunity to 
steal an unattended laptop.

An argument in a bar erupts into 
a fight.

A man is killed in a drug deal 
gone bad.

A feud between neighbors leads 
to a rock thrown through a 

window.

Random

Unpredictable

Unconnected

Most crime is random, unpredictable, and unconnected. For example, a man seizes 
the opportunity to steal an unattended laptop. Or an argument erupts into a fight at a 
bar. Maybe a man is killed during a bad drug deal. These types of crimes can be 
addressed using traditional police response.
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A gas station robber 
who holds up a lone 

clerks on Friday nights.

A rapist who stalks 
women in parks in the 

eastern side of the city.

The repeat auto theft.
The group of kids who 

smash car windows 
every weekend.

Not Isolated – TARGETED
Emergent Patterns – PREDICTABLE

Specific Targets - CONNECTED

However, some crime is targeted, predictable, and connected. For instance, a group 
of kids smash car windows every single weekend. Or the repeat auto thief strikes 
again. Maybe a string of gas stations manned by a lone clerk are held up on Friday 
nights regularly. These are not isolated crimes. They are emergent patterns. They 
have specific targets. THESE are the types of crimes that crime analysis can play a 
very large role in suspect identification and strategy response. 
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How can we use this information to drive strategies? 
• What are the Call trends? What are officers spending their time on?
• Are proactive CAD #s up or down?
• Is the department more reactive? Going from call to call?
• Are there repeat people? Repeat locations? Any hotspots?  Predictions?
• Does enforcement align with the hotspots?

Far too often we see analysts just kick out a bunch of numbers. But what is this really 
saying? 

• What are the Call trends? What are officers spending their time on?
• Are proactive CAD #s up or down?
• Is the department more reactive? Going from call to call?
• Are there repeat people? Repeat locations? Any hotspots?  Predictions?
• Does enforcement align with the hotspots?

Numbers are just not enough! We need to dig deeper. 
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Many departments just look at numbers. They set a goal based off the total – such as 
this chart. They may see that collisions are around 275 and make an arbitrary goal to 
reduce collisions to 160. 

I encourage you to look at this differently. For instance, take this chart. Analysis 
breaks down the collision count into chunks: Drivers texting and emailing during the 
commute; there’s a hotspot at an entrance to a major shopping center; there’s a 
pattern of illegal U-turns at a new construction site; repeat offender Brett runs an 
illegal drag racing club; there’s a chronic problem of teenagers speeding upon leaving 
high school; there’s a poorly configured freeway causing problems… and then we are 
left with the random collisions. 

Now we can develop individual strategies that make the most sense for each of the 
problems identified. We can be more strategic and more efficient with our officer 
time, which translates into maximized resources and properly set goals.
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Build simple select queries.

OBJECTIVE 1: Build simple select queries in Microsoft Access®. Simple select queries 
gives the ability to gain insight about data using simple questions.
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Bank Robbery Series

For instance, a map like this that details the locations of all the bank robberies in a 
series is generated by using simple select queries. We may use Microsoft Access to 
return all the bank robberies within a given time period along with their addresses. 
Then add the data to a GIS tool for mapping.

Created by: Dawn Reeby. IADLEST. January 
2021 9



Or you can use a simple select query to easily draw out data from a database. In this 
case, we can easily extract all robberies (displayed in our map a moment earlier) for 
easy dissemination of the details to patrol, detectives, or even other agencies.
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We are going to dive into SIMPLE QUERIES which allow us to ask simple questions. Go 
ahead and open a blank database in Microsoft Access®. Import the “Incidents” file 
that is included in the class material. Head on over to the QUERY section. 

For more on Simple Select Querying, see:
“Simple Select Querying.” Microsoft Office Online Support. Accessed December 2020. 
https://support.office.com/en-us/article/create-a-simple-select-query-de8b1c8d-
14e9-4b25-8e22-70888d54de59
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12

Design

Output

All queries have a design view and an output view. The design view is where you ask 
questions of the data. The output view is where you see the results of the questions.
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Simple Query

We are now going to create a simple select query. Under “create”, find “query 
design”. You could use the wizard here. But honestly, it’s easy enough to just do it 
manually.
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Simple Query

Next, you will choose the table or query (or combination of multiple tables or 
queries) to use to design your query. In this case, select “Incidents”, “add”, and then 
“Close”. You have successfully added the table “Incidents” to your query.
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Simple Query

Draw in the fields for which you want your records to display simply but grabbing and 
dragging to the criteria section. Click “View” to view your results. 
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Simple Query

In this case, you are looking at all records in your “Incident” file. It’s important to 
understand exactly what is in your data set as perfect spelling is key! Now you can 
click back into the design view so that we can begin to ask questions.
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Simple Query

Here is an example. Let us say we want to know all incidents that occurred at a 
hotel/motel. First, we find the field that will store that data: “LocationType”. Again, it 
is important to understand what fields store which types of data. You can toggle back 
and forth between the design view and the output view to remind yourself what 
fields exist in your dataset. Under “LocationType”, plug in “Hotel/Motel”. Now click 
“View” to view your data.
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Simple Query

This simple select query returns all your incidents at hotels/motels. The arrow with 
the line to the right of it will bring you to your last record. Click on that and you will 
find that there were 1343 incidents at hotels/motels in this dataset. Easy peasy!
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POP UP QUESTION 1

True of False

Numbers will give your directors all that they need to know.

(False – numbers are just not enough! The analyst needs to dig deeper into the data to 
discover patterns and trends.)
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Build complex queries.

OBJECTIVE 2: Build complex queries in Microsoft Access®. Complex queries allow us 
to dig deeper into the data. 

For more on complex queries, see:
“Complex Queries.” Accessed December 2020. 
https://www.youtube.com/watch?v=sxnaujD3wOQ
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Design

Output

The same as simple select queries, complex queries have a design view and an output 
view. Here is when we use multiple querying fields and maybe even some 
expressions!
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Complex Query. Use “Between” function for date

Let’s work on answering this question together: “How many calls were reported at 
hotels/motels during the summer of 2019?”
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Complex Query. Use “Between” function for date

We are going to just add on to our simple select query. We will keep where 
“LocationType” equals “hotel/motel”. But now we want to know those hotel/motel 
incidents that occurred during the summer of 2019. We can use our “between” 
function to ask this very question. Go ahead and plug in “between #6/1/2019# and 
#8/30/2019” under the “DateOfReport” field. Why this field? Because when we 
looked at our data in the output view, we noticed that the dates of the reports were 
in date format in this field. 
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Complex Query. Use “Between” function for date

When you view the output, you’ll notice that there were 324 incidents at 
hotels/motels that occurred between June. 1, 2019 and August 30, 2003.
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POP UP QUESTION 2: True or False

Simple Select Queries and Complex Queries rely on the data within the tables.
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Build aggregation queries.

OBJECTIVE 3: Build aggregation queries in Microsoft Access®.

Now on to Aggregate queries. Aggregate queries provide total counts of variables. 
They count frequencies. Aggregate queries can be used to answer many questions -
How many auto thefts do we have? Is the count going up or down? When are cars 
most likely to be stolen? What types of locations are they stolen from? What time of 
day, day of week, and month of year hold the most auto thefts? What types of cars 
are being stolen? Make? Model? Year? Style? What do we know about auto theft 
offenders? Their ages, towns of residence, gender? In what cities and towns are cars 
being recovered? You are going to see hand-on how to do this in a moment.

For more on “Aggregation Query”, see: 
“Aggregation Query.” Accessed December 2020.  https://support.office.com/en-
us/article/sum-data-by-using-a-query-430a669b-e7fd-4c4b-b154-8c8dbbe41c8a
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Aggregate queries add up the counts of data, such as in this example that gives 
counts by month. There is a design view where you can ask questions of the data and 
an output view where you can see your results. 
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Aggregate query using criteria operators and expressions

Let’s work together to answer this question: “Using “Where” criteria, what top 3 
types of calls (dispatch type) occurred at hotels/motels in the months of June, July, 
and August of 2019?”
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Go ahead and create a new query in Microsoft Access based off the “Incident” table.
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Aggregate query using criteria operators and expressions

Bring in the fields named “IncNum”, “DispatchType”, and “LocationType”. We are 
bringing in the “IncNum” as we are going to use this field to count our records. We 
are bringing in our “DispatchType” so that we can answer the question of what types 
of calls we see. We are bringing in the “LocationType” because we want to only select 
out “hotel/motel”. 

Next, let us add some expressions! 

Year: Format([DateOfReport], “yyyy”)
NumMonth: Format([DateofReport], “mm”)

You can “Run” or view in the output view. The major difference between the output 
view and run is that the output view just reviews the results. The “Run” option runs 
any commands from the query. In this query, we do not have any command 
operations, therefore it does not matter which button you use.
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Aggregate query using criteria operators and expressions

What top 3 types of calls occurred at hotels/motels in the months of 
June, July, and August of 2019?

What top 3 types of calls occurred at hotels/motels in the months of June, July, and 
August of 2019?

• Medical, dispute, warrants
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POP UP QUESTION 3:

True or False

Aggregation queries give you the top criteria selected.
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Build crosstab queries.

OBJECTIVE 4: Build crosstab queries in Microsoft Access®. Crosstab queries define 
the counts in those groups. A cross tab query is a transformation of rows of data to 
columns. It usually involves aggregation of data, (e.g., totals broken down by months, 
products etc.,) where the months are represented by columns. For example, crimes 
count by year or crash counts by month.  

For more on “Crosstab Query”, see: 
“Crosstab Query.” Accessed December 2020.  https://support.office.com/en-
us/article/make-summary-data-easier-to-read-by-using-a-crosstab-query-8465b89c-
2ff2-4cc8-ba60-2cd8484667e8
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Crosstab queries define the characteristics within the group. In this example, we are 
asking Access to tell us the counts of auto theft by time and by day combined. We 
want to know more than just what time the auto thefts occur...we want to know on 
specific days (such as weekends), what time do the thefts occur. Using this 
information, we can determine the most often hit days and times within those days. 

We can use crosstab queries for a variety of analyses - to answer questions such as do 
we have enough officers on each shift? Are the shift changes in alignment with the 
activity? When are most traffic crashes occurring on weekends? On weekdays? Are 
there any relationships among these categories? For instance, are cars stolen at 
different times of the day on different days of the week? Are the ages of offender’s 
dependent upon the towns they come from? Are certain styles of car stolen from 
certain locations? 
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Crosstab query using criteria operators and expressions

We are going to build off our aggregation query to answer the question, “How does 
the top activity jewelry store locations during July of 2019 compare to the top activity 
at jewelry store locations during July of 2020?”
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Crosstab query using criteria operators and expressions

Build off of the aggregation query. Notice that all the criteria for each field is listed on the 
same row. This tells Access to return only the records that meet ALL the criteria listed.

Let’s turn this into a Crosstab query. Under the “Design” tab at the top, select “Crosstab”. 
When you select “Crosstab”, a new row will appear within your criteria called “Crosstab”. 
Every crosstab will require 3 options to be completed: “Value”, “Row Heading”, and 
“Column Heading”. Another words, which field data do you want populating the chart? 
Which field do you want on the left-hand side, labeling each row? And which field do you 
want across the top in each column. Those are the required fields. Everything else is optional. 
The end result is a pivot chart. Let’s get to designing our crosstab query.

• For the “IncNumber” field, you can tell Access that you want to see the “value”. 
• For the “DispatchType” field, tell Access to view this field in the “Row Heading” – this 

means that the dispatch types will be listed on the left-hand side.
• For the “Year”, tell Access to label each column across the top with the year.
• Keep the other fields using the “where” criteria operator so that Access will only pull 

records where the “LocationType” is a Jewelry Store and the month is July. 

Click Run.
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Crosstab query using criteria operators and expressions

How does July of 2019 compare to July of 2020 by call type at jewelry stores?

How does July of 2019 compare to July of 2020 by call type at jewelry stores?

Now you can begin to see which dispatch reasons had increases or decreases in July 
for the years provided.
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POP UP QUESTION 4

True or False:

Crosstabs are a great way to display data in a pivot chart.
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In Microsoft Access®…
1. Built simple select queries.
2. Built complex queries.
3. Built aggregation queries.
4. Built crosstab queries.

Summary

Objectives for this course were for participants to be able to demonstrate four 
methods of querying data in Microsoft Access® including:

1. Built simple select queries – asking simple and quick questions of the dataset.
2. Built complex queries – which allows the analyst to dig a little further into the 

data.
3. Built aggregation queries – which answer questions such as who my top 

offenders are, top calls for service, etc.
4. Built crosstab queries – helped identify how data intersected. For instance, what 

time of day on specific days of week do most alarm calls occur.
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Standards and Training (IADLEST)

Part 9: “How to Create Rocking Reports and Automation Processes”. Ever wish you 
could press the "Easy" button, grab a coffee or tea, and then return to your desk to find 
your reports are completed? It's possible! This section focuses on refining and 
automating processes so that your database can work for you! We will explore how to 
generate automated reports for print and how to automate other processes in Microsoft 
Access®.
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1. Build report using Report Wizard.
2. Edit reports in design view.
3. Display selected data in automated reports.
4. Automate certain tasks by programming macros 

(such as a print a report, append a series of 
queries, run a Compstat report).

Objectives

For today, our objective is to learn how to build reports and macros in Microsoft 
Access®.

Specifically, we will:
1. Build report using Report Wizard.
2. Edit reports in design view.
3. Display selected data in automated reports.
4. Automate certain tasks by programming macros (such as a print a report, append a 

series of queries, run a Compstat report).
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Tables – Store Data

Queries – Ask Questions

Forms – Provide interface/Display

Reports – Present data in printed format

Macros – Automate tasks

Overview of Microsoft Access® Reports. 

• Tables store data
• Queries is where you ask questions of the data
• Forms provides an interface or display
• Reports present data in printed format
• Macros automates tasks
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Build report using Report Wizard.

Objective 1: Build report using Report Wizard.
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Reports – Present data in printed format

Reports offer you an effective way to 
present data in a printed format, with 
text formatting, images, and charts. 
Data that is displayed in a report comes 
from an underlying table or query.

“Reports offer you an effective way to present data in a printed format, with text 
formatting, images, and charts. Data that is displayed in a report comes from an 
underlying table our query. In design view, we lay out the report; in report view, we see 
and print the results.” (Microsoft)

For more on Reports, see: 
1. “Microsoft Access 2016 Tutorial: Creating and Modifying Reports. 2017.” Accessed 

December 2020. https://www.youtube.com/watch?v=ve_opOuLNiI
2. “Microsoft Office Online Support - Reports.” Accessed 2020. 

https://support.office.com/en-us/article/Introduction-to-reports-in-Access-
E0869F59-7536-4D19-8E05-7158DCD3681C
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Reports – Present data in printed format

2/19/2020

4/10/2020

6/24/2020

8/1/2020

Here’s an example of an automated report. This analyst drafts a short story in the table, 
which we will be doing in just a bit. The analyst runs a query into this report, which spits 
out a pretty picture of the activity at hand. This could be very helpful for a detective who 
is conducting an investigation and has a suspect in the interrogation room. Information 
on hand will assist in questioning. This can also be helpful during a meeting with staff 
regarding a series. Folks could easily access and understand the details of the series at 
hand. A quick review of the available data may present opportunities for additional data 
collection and/or analysis.
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Here is another example of a bulletin. This one is not completely automated. However, 
the analyst can use his or her queries and reports to begin to organize the data for 
further analysis. Because the analyst spends little time performing administrative tasks, 
the automated reports do that work for him, the analyst can dive into the data and 
produce quality analyses.
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Import your table:
Crashes_2020

Let’s get started with designing our own reports. We are going to use the Report Wizard 
first, and then tailor our report to our liking. We will take it step-by-step, so be sure to 
bring up your second screen and let’s work on this together. Begin by importing the 
table called “Crimes”. Take a moment to go through the import wizard to get your table 
set up. If you’re struggling, go back to the earlier parts of this series for a step-by-step 
on uploading data. 
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Click Report Wizard. Select Fields. Click Next.

Screen shot report wizard.
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Double click on “DISPO” to group by that category. 
Click Next.

Screen shot report wizard. Grouping.
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Can sort by fields if desired. Select “CALLDATE”. 
Click Next.

Screen shot report wizard. Sorting.
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Can change the layout. Click Next.

Screen shot report wizard. Layout.
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Can rename the report (CrashReport). Click Finish.

Screen shot report wizard. Name report.
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Screen shot report wizard. Output/Print Preview View.
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Close Print Preview.

Screen shot report wizard. Close report.
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Edit reports in design view.

Objective 2: Edit reports in design view.

Created by: Dawn Reeby. IADLEST. January 
2021 17



Go to Design View to make changes.

Screen shot report. Make changes in Design View.
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Select field “DISPCODE” in both the Header and 
Details, and click delete (keyboard), change Report 
Header, bold text, etc. 

Screen shot report. Change font.
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To find where data is coming from, right click on 
box in far left. Click Properties. 

Screen shot report. Discover data source.
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A Property Sheet 
appears. 
-See Record Source.
-Click on any field 
and see/change 
source.
-Make changes to  
report.

Screen shot report. Change property/data sources.
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Return to the Print Preview to see changes. 
Change the Report Header to “Cool Town Police 
Department Crash Report”. Save. Print Preview.

Screen shot report. Preview changes.
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Screen shot report. View changes.
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POP UP QUESTION 1

TRUE OR FALSE?
In design view, we lay out the report; in report view, we see and print the results.
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Display selected data in automated reports.

Objective 3: Display selected data in automated reports.
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Next, we are going to set up 3 automated reports:

1. Medical Report
2. Directed Patrol Report
3. Drunkenness Report

What we will be exploring here is an easy way to maximize time and minimize effort.
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Let’s start with the Medical Report. How can this be helpful? Does your Chief want to 
know how many heroin overdoses there are and you find yourself manually counting 
them up each week? Or does your Narcotics Division want to see all field interrogation 
reports taken, and you spend hours copying and pasting? Or maybe your Captain wants 
a shift report once a month that details the crimes on her shift. The requests are 
endless! But your time spent on them doesn’t have to be!

Imagine the possibilities here… you can automate a heroin overdose report, a narcotics 
report, a domestic violence report, a juvenile report, all of your Cleary reports for 
colleges/schools, a CompStat report, a field interrogation report, a part 1 crimes report, 
a weekly summary report, and so on and so on! What would you want to automate at 
your department?
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Import your table:
Crimes

Import desired table.
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Change format in Design View of table.
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Create new desired fields, and set up proper Data Type.
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Save and View. You can move fields around by selecting and dragging.

Created by: Dawn Reeby. IADLEST. January 
2021 31



Add story to a few medical calls, directed patrols, and drunkenness. Check the boxes 
where you want to see the reports. Save.
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Add “yes” for medical report as you want this to populate your medical report.
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View results.
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POP UP QUESTION 2

TRUE OR FALSE?
You can add your own fields in the table to capture additional data and/or to set up for 
automated reports.
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Create a report in Report Wizard.
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Report Wizard screen shot. Grouping.
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Go through wizard and change name to MedicalReport.
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View report. Notice formatting.
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Clean up your report: move stuff around; change titles. Right click on “Story”. Change 
“CAN GROW” to “YES”.
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View new report with property changes.
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Created by: Dawn Reeby. January 2021

POP UP QUESTION 3:

Where do you go in reports to make a field be able to expand/grow? Property Sheet. 
Can Grow.
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Copy and paste query. Change name to Directed Patrol Report Query.

Copy and paste query. Change name to Directed Patrol Report Query (instead of 
reinventing an entirely new query).
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Change data fields in query by using the drop-down option.
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Instead of starting from scratch, you can use a report that you really like, and just 
change the data source. Copy and paste the Medical Report into a new report called 
Directed Patrol Report.
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Right click on the black square button in the 
top left-hand corner of the design view. Find 
“Record Source” and change to new query, 
Directed Patrol Report Query. Make edits –
change name of report, color, etc.

Right click on the black square button in the top left-hand corner of the design view. 
Find “Record Source” and change to new query, Directed Patrol Report Query. Make 
edits – change name of report, color, etc.
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See your changes by looking at the Print Preview.
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Let’s make another one. Remember, using a favorite report and changing the data 
source in properties will save you a ton of time! Change your colors and data source and 
view.
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New report.
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POP UP QUESTION 4

How do you determine where your report data is coming from?
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POP UP QUESTION 4 ANSWER:

The little button in the top left-hand quarter of the query. Then go to Properties. Then 
go to Record Source. Record Source is just that – it tells you what the data source for 
that particular report is. You can simply change the data source and any related fields by 
using the Properties, Record Source. This comes in really handy when you develop your 
favorite design don’t have to duplicate your efforts ever again!
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Automate certain tasks by programming 
macros.

Objective 4: Automate certain tasks by programming macros (such as a print a report, 
append a series of queries, run a Compstat report).
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Moving on to MACROS! Get ready to be super excited! Macros will blow your socks 
off!!! I remember when I first started using macros. I was so intimidated by them. Afraid 
that I was going to screw something up, or that it would take too long to learn. I mean, I 
didn’t know how to write SQL nor did I have time to learn another language! Is this you? 
Are you wondering the same thing? Feeling intimidated or overwhelmed?

For more on Macros, see:
1. “Microsoft Access 2016 Macros. 2019.” Accessed December 2020. 

https://www.youtube.com/watch?v=89tN58urld0
2. “Microsoft Office Online Support - Macros.” Accessed December 2020. 

https://support.office.com/en-us/article/Introduction-to-macros-A39C2A26-E745-
4957-8D06-89E0B435AAC3#__toc280773426
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 Macros allow you to automate certain tasks by programming 
a set of one or more actions that produce a certain result.

 Print Report
 Append a series of queries
 Run series of queries (Compstat)

“Macros allow you to automate certain tasks by programming a set of one or more 
actions that produce a certain result. For instance, a button marked ‘Print Report’ on a 
form might run a macro that prints a report to the default printer. Though we specify the 
steps in design view, we generally run macros from form buttons or events.” (Microsoft)
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Click on Macros

Find the Macro command on your ribbon and select.
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Click on “OpenQuery”

Design your macro to perform tasks and processes automatically. Click “Open Query”. 
This will tell Access to open the selected query whenever you run this macro. This is 
helpful when adding 2, 3, or even 10 or more processes into one macro.

Created by: Dawn Reeby. IADLEST. January 
2021 56



Select the query “Directed Patrol Query”

Find the query you want to open.
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Add a second macro command (Open Report) and 
select “Drunkenness Report”.

Add additional desired commands.
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Add a third macro command (MessageBox). Add 
your message.

Select Message Box as your final command so that Access can notify you when it 
completes the designated processes. 
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Click Save and name macro “RunMeDaily”. Click 
Run.      Click OK. 

Save and name your macro.
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Some (good) errors may occur. Set Warnings to No. 

If your queries have warnings, set them to “no”.

You can set up macros to execute a series of tasks – maybe you want to run all of your 
append queries, or your 10 Compstat reports, or your sector or shift summaries, or… 
well I am just way too excited! You get the idea! Your life is about to get simplified!
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POP UP QUESTION 5: 

What is a simplified programming language that you write by building a list of actions to 
perform? For instance, you can automatically open or print a set of queries with the 
touch of one button!

Macro
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 International Association of Crime Analysts 
(IACA) Rewards and Recognition Committee

 Awards presented at the annual conference

If you are looking for some inspiration, the International Association of Crime Analysts 
(IACA) Rewards and Recognition Committee has a bulletin contest every year when they 
select the best bulletins from each category – tactical, intelligence, mapping, and others 
– from agencies all over the world! Awards presented at the annual conference. Take a 
look at the IACA website (have to be a member) for some inspiration!
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1. Build report using Report Wizard.
2. Edit reports in design view.
3. Display selected data in automated reports.
4. Automate certain tasks by programming macros 

(such as a print a report, append a series of queries, 
run a Compstat report).

Summary

Objectives for this course were for participants to be able to build reports and macros in 
Microsoft Access®.

Specifically, we:
• Explored building report using Report Wizard
• Built queries and reports in design view
• Displayed selected data in automated reports
• Automated certain tasks by programming macros (such as a print a report, append a 

series of queries, run a Compstat report)
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IADLEST - https://www.iadlest.org/training/ddacts
PEGGY SCHAEFER
910-261-5933
peggyschaefer@iadlest.org
http://www.iadlest.org/
http://www.nhtsa.gov/ddacts
ddacts@iadlest.org
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Dawn Reeby
Analytical Specialist

National Highway Traffic Safety Administration (NHTSA)

International Association of Directors of Law Enforcement 
Standards and Training (IADLEST)

Part 10: “Z-Score and Statistical Significance Made Easy (Excel)” Do you find yourself 
looking at statistics from year to year, trying to determine if their increases or 
decreases are actually meaningful? What do the numbers actually mean? Part 10 
provides a solid understanding (and Excel worksheet tool!) for analysts to put 
structure to their analysis. We will explore what statistical significance means, what 
model to use to determine that a threshold has been met (warranting further 
analysis), and how to make it all look simple and pretty for presentation.
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1. Apply threshold analysis.
2. Import Master Crimes, create crosstabs, and 

export queries.
3. Create normal range, average, statistically 

significant/z-scores, percent changes.
4. Apply conditional formatting.

Objectives

Part 10: “Z-Score and Statistical Significance Made Easy (Excel)” details what 
statistical significance means, practicing the model to use to determine that a 
threshold has been met (warranting further analysis), apply tips to make it all look 
simple and pretty for presentation. Specifically, we are going to: 

1. Apply threshold analysis.
2. Import Master Crimes, create crosstabs, and export queries.
3. Create normal range, average, statistically significant/z-scores, percent changes.
4. Apply conditional formatting.
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Provide actionable reporting to 
officers and detectives so that they 

have opportunities to succeed!

Why threshold analysis? Our role as analysts is to provide actionable reporting to our 
officers and detectives so that they may have opportunities to succeed – arrest the 
criminals, deter a traffic crash, impact crime, etc. Threshold is a tool that allows 
analysts to measure crime patterns and trends. Analysts can run multiple thresholds 
several times a week to determine if there may be a potential pattern. Then the 
analyst knows exactly what to dig into further to provide actionable reporting for 
officer/detective strategy development and impact.
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Apply threshold analysis.

Objective 1: Apply threshold analysis.
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Courtesy of Wikipedia

Simply put, a category is statistically significant if it is unlikely that the output is within 
a normal range of what is typical to occur. So, let’s say that it’s “not unusual” for your 
department to see between 20-25 car crimes per month. 65 car breaks in one month 
would raise a red flag. Get it? It’s kind of like identifying what counts will RING THE 
BELL for you to dive in deeper. 

“The term significance does not imply importance here, and the term statistical 
significance is not the same as research, theoretical, or practical significance.”
(Wikipedia)

Here’s a simple bell curve. Basically, what’s in the 95% range is considered ‘normal’. 
Going back to the example early, car breaks between 20-25 per month is relatively 
normal. But 65 car breaks fall outside of the normal range on the plus side of the bell 
curve. You could just as easily have a count that falls outside the normal range on the 
other end, such as only   car breaks occurring. The fact that it occurs outside of the 
normal range – either way, less or more – simply says that as an analyst, you must 
analyze further as something might be worth further investigation.

Wikipedia: https://en.wikipedia.org/wiki/Statistical_significance
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Courtesy of Spencer Chainey

In Spencer Chainey’s “Spatial significance hotspot mapping using the Gi* statistic”, he 
applies statistical significance to criminal justice as he talks about the value of testing 
for spatial significance and using the Gi* statistic to identify patterns of spatial 
significance. He shares that a measure for statistical significance is the Z-score test 
statistic. 

Chainey focuses on spatial statistical significance. But his threshold concepts apply 
here, too. More relative to our work today, he details that “Z scores indicate the place 
of a particular value in a dataset relative to the mean, standardized with respect to 
the standard deviation.” Basically, this means that the Z score helps determine HOW 
MUCH above or how below a value is relative to what is normal. 

Chainey, Spencer. “Spatial Significance Hot Spot Mapping Using the GI* Statistic” 
Retrieved December 2020. 
https://popcenter.asu.edu/sites/default/files/conference/conferencepapers/2010/Ch
ainey-Gi-hotSpots.pdf
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2019 2020

One of the most brilliant minds in law enforcement pattern analysis is Christopher 
Bruce. Bruce shares the key ways that analysts identify crime patterns in his paper 
“Identifying Crime Patterns”. He reports that analysts can determine the possibility of 
patterns through 3 methodologies:

 Modus Operandi Commonalities found through a careful review of incident 
reports and their narratives - daily

 Exceptional Volume, found through some brand of threshold analysis, either 
deliberate or unconscious

 Geographic Proximity found through crime mapping.

“Threshold analysis describes the process by which the analyst identifies potential 
patterns through exceptional volume. The theory behind threshold analysis is that 
when crime in a particular geographic area reaches a level that is significantly higher 
than usual, some type of crime pattern is probably to blame. The analyst can use a 
statistical method to determine when crime has reached a level that is “significantly 
higher than usual”—in other words, when crime crosses the threshold from average 
volume to exceptional volume.” 

Bruce, Christopher. (Undated) Identifying Crime Patterns. Unpublished Work, PDF.
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Here’s another way to look at threshold analysis – determining if fluctuations in crime 
are statistically significant. In “Crime Analysis for Problem Solving Security 
Professionals in 25 Small Steps”, Karim Vellani looks to understand how to measure 
the effectiveness of a site-specific security program via crime analysis.

“In this example, the black columns represent the total violent crimes per store 
during the three years. The purple line represents the average number of 
robberies. The red line represents the high threshold. The blue line represents the 
low threshold. Relative to its peers, any store that rises above the red line is 
mathematically high crime, while any store that drops below the blue line is low 
crime. Stores which fall between the blue and red lines are considered average 
(Gottlieb, 1998). The heavy concentration of crime on the left side of the graph, 
referred to as Power Law or more commonly as the 80/20 rule, shows that applying 
countermeasures to the “high crime” stores will yield the most benefit.”

Vellani, Karim “Crime Analysis for Problem Solving Security Professionals in 25 Small 
Steps”. Retrieved December 2020 from 
https://www.threatanalysis.com/2010/09/01/crime-analysis-for-problem-solving-
security-professionals-in-25-small-steps/
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POP UP QUESTION 1:

TRUE or False

Threshold analysis is an indicator that crime is up or down, and requires further 
analysis?
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Reason Code 2017 2018 2019 Average St Dev Normal Range 2020 Z Score
% Change 

Average- 2020
% Change 
2019-2020

Arrest 277 253 162 430 201.0 229-631 9 -2.10 -98% -94%

Bad Check 27 22 15 34 19.0 15-53 10 -1.27 -71% -33%

Box Alarm 570 521 325 538 77.7 460-616 11 -6.78 -98% -97%

Burglary 792 772 397 546 190.6 356-737 12 -2.80 -98% -97%

Criminal Mischief 933 227 776 912 362.0 550-1274 13 -2.48 -99% -98%

Now it’s time to dig into what statistical significance models look like, how to use them 
efficiently, and how to automate the entire process!!!

Here’s an example of a threshold analysis using call types. 

• Here we have data by year from 2017, 2018, and 2019. There were 277 arrests in 2017; 
253 arrests in 2018; and 162 arrests in 2019. 

• The next column represents the average. Here, Excel has calculated what the average 
count of arrests were for years 2017 through 2019: 430 arrests. 

• Now, you’ll see a “scary” column called standard deviation. This is the best way to show 
how far the data range is above or below the average. 

• The next column is the Normal Range, which is a calculation that measures what is normal 
for a category. 

• Then you have the current year’s data: 2020. 
• The next column is the Z-score. Now remember, the z-score shows us how many standard 

deviations from the average the current year is. 
• Next, we have the percent change from the average. It’s always important to run percent 

changes from the average instead of just the previous year as the average considers 
anomalies in data sets. 

• Since some departments also want to see current to past year comparisons, we included 
that column here.

We are going to go into each of these fields and calculations step-by-step. 
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Google image

Average – the mean is the average. Basically, you add up all of the counts in your 
category and then divide it by the total number of categories. This will give you your 
average.
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Google image

Standard Deviation – tells us how measurements of a group are spread out from the 
average. Here the average is signified by “x”. The Standard Deviation markers indicate 
how far away from the average, or x, a variable is.

Essentially, 68% of all variables fall within 1 SD of the mean. 95% of all variables fall 
within 2SD of the mean. And 99% of all variables fall within 3 SD of the mean. It isn’t 
often that we use 3 SD in criminal justice as this would include the majority of all of
our cases or calls for service. Instead, we play with 1-2 standard deviations.
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Normal Range –Normal range is actually a complicated function-within-a-function 
that subtracts the standard deviation from the average to get the "low" threshold, 
adds the standard deviation to it to get the "high" threshold, then puts a dash in 
between. It signifies where your data normally will remain. Once you identify your 
standard deviation marker, the normal range represents all of those calls or variables 
that fit within that range.
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Z-Score - The z-score shows us how many standard deviations we are from the 
average, or mean, and on which side of the mean it is (negative or positive).

• A positive z-score means that the value is bigger than the average (above).
• A negative z-score means that the value is smaller than the average (below).
• A z-score of 3 means that the number is 3 standard deviations above the mean.
• A z-score of -2.25 means that the number is 2.25 standard deviations below the 

mean.

How does this translate into law enforcement? We might think of -1 to +1 as 
"normal," -1 to -2 as "cool," +1 to +2 as "warm," less than -2 as "cold," and more than 
+2 as "hot." Conditional Formatting highlights those values that are greater than 1.9 
or less than -1.9
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House prices changes from average

2013-2014   2014-2015   2015-2016   2016-2017    2017-2018    2018-2019   2019-2020

Percent change from the average – basically you are calculating the difference 
between the current year and the average. The calculation is new minus old, divided 
by old.

We always want to compare the current time period to the average of 3-5 years of 
the same time period. Why? Because often there may be a fluctuation from year-to-
year data. Maybe there was a flood – such as with New Orleans – or perhaps a bad 
winter or new construction. There are so many variables that can alter year-to-year 
stats. As a general rule, average comparisons should be used.
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2019 2020

However, many departments still want to compare to last year. So, it’s ok to add an 
additional column that represents the percent change from last year.

(New – Old)/Old X 100
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POP UP QUESTION 2:
What is z-score?

(Simply put, a z-score is the number of standard deviations from the mean a data 
point is. But more technically it's a measure of how many standard deviations below 
or above the population mean a raw score is. 

“If a z-score is equal to 0, it is on the mean. If a z-score is equal to +1, it is 1 standard 
deviation above the mean. If a z-score is equal to +2, it is 2 standard deviations above 
the mean.”)

Conversely, if a z-score is -1, it is 1 standard deviation below the mean.
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Import Master Crimes, create crosstabs, 
and export queries.

Objective 2: Import Master Crimes, create crosstabs, and export queries.
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Import data.
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Browse and find data to import.
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Import wizard; first rows are column headings.

23
Created by: Dawn Reeby. IADLEST. January 
2021.



View imported data.

24
Created by: Dawn Reeby. IADLEST. January 
2021.



Create a basic query

Create crosstab query. See Part 8 for a refresher on how to create crosstab queries.
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Draw in your “Master_Crimes_Table” fields: CallNumber, IBRDescription and Year

Draw in your “Master_Crimes_Table” fields: CallNumber, IBRDescription and Year.
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View your data

View your data.
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Change your query to a CROSSTAB query

Make your select query a crosstab query if you haven’t already done so.
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Update TOTALS and CROSSTAB values

Notice the new criteria rows that appear. 

Call number = Total count; Crosstab value
IBR Description = Total Group By; Crosstab Row Heading
Year = Total Group By; Crosstab Column Heading
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View results

View results.
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Save as Master Crimes Totals

Save as “MasterCrimesTotals”.
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Follow EXPORT WIZARD

Export your new statistics by using the Export Wizard.

External Data
Export

Excel

Follow wizard.
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Create normal range, average, statistically 
significant/z-scores, percent changes.

Objective 3: Create normal range, average, statistically significant/z-scores, percent 
changes.
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The variance is a figure that represents how far your data is clustered about the mean.

Now to Populate Z-score formula. 

Understand: The variance is a figure that represents how far your data is clustered 
about the mean. The Z-score will help measure this and red flag you if something has 
too high of a variance to be within the normal range.
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Open your exported excel sheet and insert 3 blank columns

In the Excel sheet, insert 3 blank columns. We are going to populate these columns 
with the formulas that are needed to generate Z-score, which include:

• Average
• ST Deviation
• Normal Range
• Zscore
• % Change Average-2020
• % Change 2019-2020
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Add new columns
• Average
• ST Deviation
• Normal Range
• Zscore
• % Change Average-2020 (current year)
• % Change 2019-2020 (past year to current year)

Add new columns

New 3 fields between 2019 and 2020. 2020 represents the current year in this case.
• Average
• ST Deviation
• Normal Range

Immediately after the current year, add three additional fields:
• Zscore
• % Change Average-current
• % Change past year to current year

36
Created by: Dawn Reeby. IADLEST. January 
2021.



Format Cells

Format cells. Select all (top left-hand corner), right click, select “Format Cells…”.
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Alignment. Wrap text

Under the tab called “Alignment”, select “Wrap text”. 
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Color title cells

Change colors; select desired fields, right click, change background color to grey.
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Delete column B

=AVERAGE(B2:M2)

2008  2009  2010   2011   2012  2013   2014   2015   2016   2017   2018  2019

Delete Column B = blank data

Insert this formula into the first cell under “Average”: =AVERAGE(B2:M2)
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Drag calculation throughout data

Drag the corner box down throughout data set to populate all cells within the column 
with the formula.
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Format cells

Select, right click, and format your average cells to have zero decimal places.
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=STDEVP(B2:M2)
Drag formulas throughout cells in O field

2008   2009   2010   2011   2012  2013  2014   2015   2016   2017  2018  2019

In Standard Deviation column, add this formula

=STDEVP(B2:M2)

Drag formulas throughout cells in O field
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=CONCATENATE(ROUND(N2-O2,0),"-",ROUND(N2+O2,0))
Drag formulas throughout cells in P field

2020

In Normal Range column, add this formula: 

=CONCATENATE(ROUND(N2-O2,0),"-",ROUND(N2+O2,0))

Drag formulas throughout cells in P field
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=(Q2-N2)/O2
Drag formulas throughout cells in R field

2020

In Z-score cell, add this formula

=(Q2-N2)/O2

Drag formulas throughout cells in R field
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=(Q2-N2)/N2
Drag formulas throughout cells in S field
Format the cells to be percentages

2020

In percent change from the average column, add this formula (new minus old divided 
by the old; old equals average):

=(Q2-N2)/N2

Drag formulas throughout cells in S field

Format the cells to be percentages
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=(Q2-M2)/M2
Drag formulas throughout cells in T field
Format the cells to be percentages

20202019

In the percent change from previous year column, add this formula (new minus old 
divided by the old):

=(Q2-M2)/M2

Drag formulas throughout cells in T field

Format the cells to be percentages
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Clean up formatting View

2008   2009   2010   2011   2012   2013   2014   2015   2016   2017   2018  2019 2020

Clean up formatting. Double click on fields to resize.
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POP UP QUESTION 3:

True or False

The “Average” isn’t really an essential field to calculate the Z-score?

(False. The “Average” is needed to calculate the “normal range”, the “z-score”, and the 
“percent change from the average”.)
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Apply conditional formatting.

Objective 4: Apply conditional formatting.
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Select Z-Score column. Format to number with 2 decimal places
Find Conditional Formatting
Format where cells are Great Than 1.9 as “light red filled with dark red text”

Conditional formatting helps you easily see any data that meets your desired 
thresholds using colors and formatting (bold, italics, etc.).

To see values that are above the threshold:

• Select Z-Score column. Format to number with 2 decimal places
• Find Conditional Formatting
• Format where cells are Great Than 1.9 as “light red filled with dark red text”
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Select Z-Score column
Find Conditional Formatting
Format where cells are Less Than -1.9 as “green filled with 
dark green text”

To see values that well below the threshold.

• Select Z-Score column
• Find Conditional Formatting
• Format where cells are Less Than -1.9 as “green filled with dark green text”
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What requires additional analyses?

2008  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  2019 2020

There’s no hard science to this method. You can fluctuate the z-scores and use your 
intuition as an analyst to see what makes the most sense. For instance, if 85% of 
your cells were highlighted, then perhaps your threshold suggestions are too low or 
too high. A slight adjustment to your conditional formatting will yield more precise 
results. As a general rule, scores above 1.9 or below -1.9 may represent significance. 
In any case, these are only FLAGS that ring the internal bell – prompting the analyst to 
further investigate a particular category.

Applying this to our example, we might need to change our conditional formatting. Or 
we may consider running the average of the last 3-4 years versus 10 years of 
averages. There may have been some changes to the community or the way we 
report, but the last 3-4 years represent more consistent data.

Of note, wherever you see “DIVO”, this just means that Excel couldn’t calculate the 
field. For instance, if you had no crime and were dividing zero by the previous year, it 
would kick back as “DIVO”, or unable to calculate as zero doesn’t divide into a 
number.
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POP UP QUESTION 4: All z-scores must be set at 1.9?

False

(As a general rule, scores above 1.9 or below -1.9 may represent significance. In any 
case, these are only FLAGS that ring the internal bell – prompting the analyst to 
further investigate a particular category.)
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It is important that analysts remember their purpose: To provide actionable reporting 
to our officers and detectives so that they may have opportunities to succeed – arrest 
the criminals, deter a traffic crash, impact crime, etc. 

Threshold is simply one tool that allows analysts to measure crime patterns and 
trends. Analysts can run multiple thresholds several times a week to determine if 
there may be a potential pattern. 

This is the critical thinking part… Do not simply provide statistics. Use threshold as a 
tool to determine what you will dig into, where you see significant increases and 
decreases. Conduct a further analysis and provide actionable reporting for 
officer/detective strategy development and impact. Tell a story with your numbers 
that prompts results!
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1.Apply threshold analysis.
2.Import Master Crimes, create crosstabs, 

and export queries.
3.Create normal range, average, statistically 

significant/z-scores, percent changes.
4.Apply conditional formatting.

Summary

Objectives:

1. Apply threshold analysis.
2. Import Master Crimes, create crosstabs, and export queries.
3. Create normal range, average, statistically significant/z-scores, percent changes.
4. Apply conditional formatting.
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IADLEST - https://www.iadlest.org/training/ddacts
PEGGY SCHAEFER
910-261-5933
peggyschaefer@iadlest.org
http://www.iadlest.org/
http://www.nhtsa.gov/ddacts
ddacts@iadlest.org
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