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An Introduction to the MAPSS Model
Prepared by Elizabeth Davies, Multnomah County Budget Office / LPSCC
In an effort to systematically plan for an impending (and now fully realized) budget shortfall, Peter Ozanne, Deputy Chief Operating Officer for Public Safety, convened a series of meetings with Sheriff Bob Skipper, District Attorney Mike Schrunk, and Department of Community Justice Director Scott Taylor to discuss opportunities and strategies for collaboration during the upcoming budget year. Attendees agreed on the need for ongoing communication and cooperation between their agencies and endorsed the development of a tool that would support planning for system-wide policy changes. In December 2008, Mr. Ozanne asked Elizabeth Davies, a research analyst for the Budget Office, to design and implement a tool that would (a) graphically depict the typical movement of offenders through Multnomah County’s public safety system; (b) allow users to input policy changes and then estimate the impact of those changes on other parts of the system; and (c) encourage collaborative policy making and inform budget decisions between public safety agencies.
Based loosely on the "Streams of Offenders" diagrams created in previous budget years and drawing on other existing models of the county’s criminal justice system, the current tool responds to these initial goals by offering users the ability to track and alter the typical movements, or “streams,” of cases
 through the public safety system. For each of the fifteen basic stages identified in the model, users are shown the number of people, based on data collected from several county and other local databases, who passed through that part of the system in an average month
 in Fiscal Year 2008 
. Each activity within the system carries with it a set of options, or decision points, that direct cases to a new stage of the system or allow for their exit. By following this string of activities and their associated outcomes, a user can begin to visualize the links between different parts of the system, and perhaps more importantly, between different agencies within the system. Although such pathways are intuitive to those who know the system and have been graphically represented in other diagrams, the model is unique in that it allows users to quickly and visually quantify the streams of offenders moving through the system.
In addition to providing a static depiction of these movements, the model also allows users to examine the impact of policy changes on other parts of the system by altering the number of people assigned to a certain activity and /or outcome. However, in order for the model to meaningfully reflect a policy change, users must first decide how their policy translates into a direct change in the number of people at a certain stage in the system. While some policy changes will be easy to translate into a population modification, others that are broader in scope and likely to have a complex impact on the number of people in the system may require further discussion and planning.
The model, created in Microsoft Excel, uses basic probability to “predict” the down-stream and up-stream impacts of a change in population. When a user increases or decreases the number of individuals assigned to an activity or to an outcome, the model adds (or subtracts) that same amount from the logical “next stage” of the system; 100 fewer arrests generally mean 100 fewer people at booking, 100 more Grand Jury indictments generally mean 100 more arraignments on an indictment, etc.
 The model then applies the probability of each outcome at this stage to the new number of cases added or subtracted. For example, if a user increased the number of felony arrests by 100, the model would add this new population of arrestees to the population of “new offenses” at booking and then multiply those 100 people by their relative chances of being assigned to “Recog Processing” or to “Cite and ID.”  The model will then add those changes in populations, in this case 77 more people sent to Recog Processing (100 * 77.3%) and 23 more people receiving a Cite and id (100 * 22.7%), to their next stage; the former are sent to Stage 4, Recog Processing, and the latter are removed from the system. Because of this ripple effect, the model also shows that 100 more felony arrests not only increases the number of people booked for a new offense, it also increases the number of individuals in the holds and in-transits category; as a result of these arrests, five more people will be convicted, sentenced, and violate the terms of their supervision to the point of needing jail time. Hence, the model can display the down-stream, and often long-term, impact of a policy change. 
Although users can view both numeric and percentage changes, the designer recommends more attention be placed on the latter. In general, the model is excellent for estimating the magnitude of a policy change on other parts of the system, but is less able to predict the precise number of individuals that will be present at a given stage. To this end, users should consider the percentage impact rather than the numeric impact of a policy change. Focusing on the former will provide greater insight to the relative effect size on different parts of the system and allow users to apply these percentages to their internal data to estimate the impact of such changes on their current population. Generally, the model is constructed to input changes as raw numbers (“I want to assign 100 people to a different outcome”) and output changes as percentages (“My policy led to a 10% population change at this stage”).
Next Steps
· Ongoing updates and review of data, calculations, and links within the model, in consultation with public safety agency staff, the Public Safety Analysts Team, and other interested users
· Distribution of model, along with training documents / sessions, to individuals listed above
· Incorporation of more case detail, including information on primary charge and the duration of certain activities / length of stay within the system

· “Sustainability planning” and the identification of standard reports that can be used to quickly change the time parameters set for the model

· Version control and exploration of putting the model online

Credits
This model was created and designed by Elizabeth Davies, Research and Performance Analyst / Budget Office and Public Safety System Analyst / LPSCC, at the request of Peter Ozanne, Deputy Chief Operating Officer for Public Safety and Executive Director / LPSCC. Thank you to everyone who contributed to the conception and development of this model. Without your help, guidance, data, and commiseration, this model would still be a paper drawing sprinkled with disjointed notes.
Questions or Comments?

Contact Elizabeth Davies by email at elizabeth.davies@co.multnomah.or.us or phone at 503-988-5002.
� In this context, the term “case” signifies the host of different labels that an individual will receive when charged with a felony or misdemeanor crime, such as “arrestee”, “inmate”, “defendant”, or “client.” Individuals are not tracked, and hence if a person exits the system for one case only to reenter for another case in the same year, the model would follow two separate cases. Also note that the model depicts the movement of the “average” case through the system and generally does not provide different outcomes based on the type of crime, risk of recidivism, or similar criteria; however, some stages show the different actions required for processing misdemeanor and felony offenders. Although users can modify the model to better reflect the outcomes of a specific population, the designer would like to incorporate more detailed case information into the system to better predict likely outcomes.


� The model uses a monthly average to address the common problem of annual population flows differing from monthly and daily counts. Several programs estimate their population by reporting the total number of clients served in a given day or a given month and hence cannot simply be multiplied by 365 or 12 to obtain an annual population estimate. Please note that this model seeks to eventually collect durational, or “length of stay,” information for all relevant system activities and programs, allowing stages to build up a “stock” of cases and allowing for more accurate linking between system activities.


� Fiscal Year 2008 (7/1/07 – 6/30/08) represents the last budget year with complete outcome data. Although more recent estimates of the number of individuals at each stage of the system might better reflect proposed policy changes, it would not provide the level of accuracy needed for certain processes that take many months to resolve. Please contact model designer Elizabeth Davies for a completer description of data sources and calculations.


� These assumptions are based on extensive conversations with agency staff and intensive scrutiny of existing data. Although variation will undoubtedly occur, most cases will flow in the manner outlined in this model. If you notice a calculation or assumption that appears grossly untrue, please contact model designer Elizabeth Davies.
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