
Cost Avoidance Indicator
Background and Previous Work

With changes in requirements and budgets for public safety net programs the question of indirect benefits from the child support system has become more important at both the State and Federal level. One possible indirect benefit of child support collections is a reduction in use of public safety net service programs, thus leading to a reduction (or an avoidance) in costs for those programs and greater self-sufficiency for custodial families. 

Under contract from the US Department of Health and Human Services the Lewin Group prepared a major review of the child support cost avoidance literature in 2000 (Barnow, Dall, Nowak, & Dannhausen, The Potential of the Child Support Program to Avoid Costs to Public Programs, April 2000, see http://www.lewin.com/NewsEvents/publications). Other studies have continued at the Federal and State level (see publications by Laura Wheaton at http://www.urban.org).
In 1998 Washington State DCS began an investigation into cost avoidance due to child support services. Initial studies used welfare cohorts and covered the time frame from January 1993 to March 1999. Each study used all custodial parents in the DCS system who were on welfare at a given time and followed the outcomes for the cohort through subsequent time. Four outcomes were identified – On Welfare without Work, On Welfare with Work, Off Welfare without Work, and Off Welfare with Work. Custodial parents were classified by child support payment status as Regular Payments (CR) or Irregular Payments (CI). Classification as Regular Payments required nearly complete compliance with child support orders.

Outcomes for CR parents were compared to outcomes for CI parents on the basis of ‘other things being equal’ through logistic regression models which adjusted for the factors gender, race, primary language, age, location, number in family, initial outcome status, earnings history, and welfare history. These results showed that CR parents did indeed use less welfare, work more, and earn more than comparable CI parents, but the most critical results from welfare cohort studies came from looking at rates of transitions between outcome states through survival analysis. 

Here the results were totally clear. When adjusted for the other factors listed above CR parents on welfare were no different statistically from CI parents on welfare in their rates of finding or losing employment or in their rates of welfare exit. It was only after welfare exit that CR parents fared better than CI parents. The rate of welfare re-entry was much lower for CR parents - leading to less welfare use, and the rate of finding employment was higher with the rate of losing employment lower – leading to more work and higher earnings for CR parents. This was a very important finding because, first, it made sense: it is only after welfare exit that the parent actually receives child support dollars; and, secondly, it suggests that the effect of CR may be general. Compliance with child support orders may serve as a private transfer safety net restricting the use of the public safety net for the entire caseload of DCS custodial parents.

Reports on the welfare cohort studies were published in May 1999, August 2000, and May 2002 and are available on a DCS website at 

http://www1.dshs.wa.gov/dcs/reports.shtml
In 2002 DCS began a cost avoidance study using the entire caseload of DCS custodial parents and the entire caseload of associated children. This study included the costs of welfare (TANF), Medicaid, and Food Stamps. We found that for all services the rates of exit were not different for CR and CI parents, but the rates of entry, when adjusted for other factors so that comparison are on the basis of ‘other things being equal,’ for CR parents were lower than for CI parents. Here, since we are working with a much larger number of individuals, we were able to use stratification techniques where parents are sorted into groups or cells where they are identical or very similar in the factors gender, age, earnings history, tribal affiliation, location history, limited English, and death. Within each cell CR parents were compared to CI parents. The results are striking. Over the period from January 1998 to December 2001 cost savings attributable to CR had a monthly average of $1.3 million for TANF, $1.8 million for Medicaid, and $0.9 million for Food Stamps. This is a total of $4.0 million per month or $48 million per year.

In looking at children’s Medicaid cost savings we also included the DCS service of establishing private medical coverage for children. The children are sorted into cells so that each cell contains only children who are identical or similar in other factors. Comparisons within cells lead to an estimated average monthly cost savings of $2.7 million for the period from January 1998 to December 2001 for the two DCS services of establishing regular payments and establishing medical coverage. This is equivalent to $32.4 million per year. 

The DCS caseload study thus estimates an average of about $80 million per year savings attributable to DCS services for the period from January 1998 to December 2001. The majority of savings (over 95% for custodial parents and about 80% for children) arise from non-use of public safety net services, the remainder is from lower costs when safety net services are used. The caseload study was reported in February 2004 and is available at the website given above.

In 2006, as part of the OCSE Federal Grant #90-FD-0058/05 “Linking the Past and the Future: Building a Longitudinal and Predictive Child Support Knowledge Management System,” Washington State DCS began working towards a routine production of cost savings estimates. We now have cost avoidance results for Medicaid, Food Stamps, and TANF up to December 2004, which means that we have a seven year history of caseload cost savings attributable to DCS services. During this period there was a general increase in cost savings, with $97.5 million being the total estimated caseload cost savings in calendar year 2004. 

While the work has concentrated on Medicaid, Food Stamps, and TANF costs, any public costs associated with custodial parents or children could be included in the developed procedures.

A recent report released by the Federal Office of Child Support Enforcement estimates $2.6 billion nationally in child support cost avoidance in FY 1999. While this Urban Institute study differs from our work in Washington State in types of data, methodology, and somewhat different areas of cost savings, the overall picture is consistent. Public investment in child support enforcement pays big returns both directly through retained support and indirectly through cost avoidance in other public programs.
While we cannot directly compare our results with those of the Urban Institute study our estimate of total cost avoidance in Washington State is $66.8 million for FY 1999 and $97.5 million for FY 2004. Assuming a constant ratio between Washington State results and Urban Institute results suggests $3.8 billion nationally in child support cost avoidance in FY 2004.
Data Mining Project

In the data mining project we are working towards routine production of a cost avoidance indicator. New work is based on results reported in 2004 (see above) and expands from previous work.
In the 2004 report subjects were sorted according to seven factors, but in the data mining project we discovered that only two factors – age and earnings history - are important. The other factors do have an effect but it is generally quite small, affecting cost avoidance estimates by 1% or less. To streamline production the new process sorts subjects only by age and earnings history.
A second change is to abandon the cohort approach and develop a monthly approach. For each cost avoidance month we obtain the client’s earnings history and service costs (Medicaid, Food Stamps, or TANF) for the month. Clients are sorted into cells and cost savings determined within each cell, with the caseload cost avoidance obtained by summing over the cells.

While this does produce a monthly cost avoidance indicator in dollars saved, the process is limited by the earnings history factor. Wage data is obtained from quarterly records obtained from employer’s reports for employees covered by Employment Security(ES). For a given quarter it may take four to six months for ES files to be complete due to lags in reporting. The process described so far can only produce a cost avoidance indicator that is four to six months old.
In the data mining project we have used the cost avoidance history determined by the above process and developed a reliable process for projecting a cost avoidance indicator into recent times – in some cases up to the month previous to the current date. This projection is only limited by how recently service cost data are available.
The projection procedure is not based on comparison of individuals but uses only overall summary caseload values. We noticed that there was a relationship between cost savings determined by the above procedures, which we will call ‘corrected’ cost savings and ‘uncorrected’ cost savings. By ‘uncorrected’ we mean that comparisons are not made on the basis of other things being equal; in work with custodial parents, for example, we simply compare the entire caseload of CR parents with the entire caseload of CI parents. Corrected cost savings only makes comparisons within cells where custodial parents are similar. The relationship between corrected and uncorrected cost savings is used to estimate projected cost savings.
In the remainder of the cost avoidance discussion we will be referring to date as month number, counted as the number of months since December 1997. This is a matter of convenience because the discussion covers a span of eight and one-half years. Table 1 shows how month numbers relate to calendar date.
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Table 1: Relating Month Number to Calendar Date
Custodial Parent Food Stamps Cost Savings

Chart 1 shows the overall average monthly Food Stamps costs for CR parents and for CI parents. Throughout this period (Jan ’98 to Dec ’04) average monthly costs for CI parents are more than double those for CR parents.
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Chart 1: Comparing Overall Average Monthly Food Stamps Costs
From the values shown in Chart 1 and the overall monthly number of CR parents we determine uncorrected cost savings. This is compared to corrected Food Stamps cost savings in Chart 2. 
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1998 1 2 3 4 5 6 7 8 9 10 11 12

1999 13 14 15 16 17 18 19 20 21 22 23 24

2000 25 26 27 28 29 30 31 32 33 34 35 36

2001 37 38 39 40 41 42 43 44 45 46 47 48

2002 49 50 51 52 53 54 55 56 57 58 59 60

2003 61 62 63 64 65 66 67 68 69 70 71 72

2004 73 74 75 76 77 78 79 80 81 82 83 84

2005 85 86 87 88 89 90 91 92 93 94 95 96

2006 97 98 99 100 101 102 103 104 105 106 107 108


Chart 2: Comparing Corrected and Uncorrected Food Stamps Cost Savings
Uncorrected cost savings are always larger than corrected cost savings because the characteristics of CR parents are more favorable than those of CI parents. The corrected cost savings results are adjusted for these factors because we are only comparing individuals with similar characteristics. A first look at Chart 2 suggested the possibility of a stable ratio between corrected and uncorrected cost savings. Chart 3 shows that the ratio does in fact have an increasing trend over time.
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Chart 3: The Ratio of Corrected to Uncorrected Food Stamps Cost Savings
However, we found that this ratio is statistically related to the overall monthly number of CR parents (numCR):
Ratio = 9.73E-6 * numCR.
This means that corrected cost savings can be estimated using overall caseload values:

Sav = USav*(9.73E-6 * numCR)

where Sav is the estimate of corrected cost savings and USav is uncorrected cost savings.
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Results

Ratio Projection

Chart 4 shows the comparison of the corrected cost savings results and the estimate using the above equation. It is clear that the trend ratio estimation determined from overall values is doing a very good job of matching the corrected results obtained from comparisons within cells of similar individuals.

Chart 4: Trend Ratio Estimate Compared with Corrected Results

The percentage error in the projection is shown in Chart 5 which shows that the maximum error in the projection is about 5%. 

Chart 5: Percentage Error in Food Stamps Cost Savings Projection[image: image6.emf]   

13 25 37 49 61 73 84

-4

-3

-2

-1

0

1

2

3

Month After Dec 1997

Percentage Error in Ratio Projection


We next determined a correction ratio relationship based on results for months 13 to 60 (Jan ’99 to Dec ’02) so that we could test this as a prediction forward in time. The relationship is virtually identical to that given above –

R = 9.71E-6 * numCR.
This is encouraging because it suggests that the relationship does not depend very much, if at all, on the window of time involved.

Chart 6 shows the percentage error in the prediction for corrected Food Stamps cost savings for months 61 to 84 (Jan ’03 to Dec ’04) where it can be seen that the maximum error in the prediction two years out is only about 5%.
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Chart 6: Percentage Error in Predicted Food Stamps Cost Savings

Custodial Parent Medicaid Cost Savings

Chart 7 shows that average monthly Medicaid costs were much higher for CI parents than for CR parents across the entire time period from Jan ’98 to Dec ’04. Except for a few months in this period the average CI parent had more than double the Medicaid costs of the average CR parent.
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Chart 7: Comparing Overall Average Monthly Medicaid Costs
There is a month, #67, where our data source was not complete thus giving a low value for costs and both corrected and uncorrected cost savings. 

Chart 8 shows Medicaid cost savings, comparing corrected savings with uncorrected savings. 
For Medicaid the ratio of corrected savings to uncorrected savings is stable; there is no trend. The best statistical relationship tells us that corrected savings can be estimated as about 52% of uncorrected savings:

Sav = 0.5154*Usav.

Chart 8 also compares the corrected savings results with the estimate calculated as a percentage of uncorrected savings. 
[image: image9.emf]13 25 37 49 61 73 84

1.5

2

2.5

3

3.5

4

4.5

x 10

6

Month After Dec 1997

Monthly Medicaid Cost Savings Due to DCS Services

 

 

Corrected

Uncorrected

Ratio Projection


Chart 8: Comparing Corrected, Uncorrected, & Projected Medicaid Cost Savings
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Chart 9 shows the percentage error in the ratio projection. Medicaid cost savings are harder to fit because there is more month-to-month variation inherent in Medicaid costs than for Food Stamps costs. But the fit is quite good, even coming close to results in the month with known incomplete data.
Chart 9: Percentage Error in Medicaid Cost Savings Projection
We next developed a stable ratio projection based on results for 1999-2002 and used that to predict corrected savings in 2003-2004. This relationship is only slightly different from that developed using the full six years of results:
Sav = 0.5072*Usav.
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Chart 10 shows the percentage error in the prediction. The prediction appears quite good, matching the patterns of corrected savings with even an almost exact match in month 67 where cost data is known to be incomplete. But the percentage error, shown in Chart 10, is somewhat larger than the error presented above for Food Stamps, most likely because of the greater month-to-month variation in Medicaid costs. The maximum error is still less than 10%. The cost savings results total $49.07 million for this 24 month period while the cost savings predictions total $47.36 million. This is an error in the prediction of only 3.5%.

Chart 10: Percentage Error in Predicted Medicaid Cost Savings
Custodial Parent TANF Cost Savings
TANF cost avoidance follows a similar pattern to Food Stamps cost avoidance even though TANF costs generally decreased from 1999 to 2004 while Food Stamps costs generally increased.

Chart 11 shows the overall average monthly TANF costs for CR parents and for CI parents. Throughout this period (Jan ’98 to Dec ’04) average monthly costs for CI parents are more than triple those for CR parents.
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Chart 11: Average Monthly TANF Costs for DCS Custodial Parents

We next determine corrected and uncorrected TANF cost savings, which are shown in Chart 12. The TANF correction ratio – corrected savings divided by uncorrected savings – seen in Chart 13 shows both a time trend and a statistical relationship to the number of CR parents which are very similar to those found for Food Stamps:

R = 9.59E-6 * numCR.

This means that corrected TANF cost savings can be estimated from uncorrected cost savings and the above relationship, or –

Sav = Usav  * ( 9.59E-6 * numCR ),
where Usav is the monthly uncorrected savings and Sav is the estimated corrected TANF savings.
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Chart 12: Monthly TANF Cost Savings for DCS Custodial Parents
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Chart 13: Correction Ratio for TANF Cost Savings
Chart 14 compares corrected TANF cost savings results with the estimated trend ratio projection. 
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ci2 = (.23+8.73e-6*n2) * s2;


Chart 14: Corrected TANF Cost Savings Results and Projection
The differences may appear large because of the scale in Chart 14 but the percentage errors are very reasonable as seen in Chart 15. The maximum error is about 7%.

[image: image16.emf]   

73 74 75 76 77 78 79 80 81 82 83 84

7

8

9

10

11

x 10

5

Month After Dec 1997

No Cov & CR Kids Medicaid Corrected Cost Savings

 

 

Cost Savings Results

Ratio Projection

ci2 = (.275+7.72e-6*n2) * s2;


Chart 15: Percentage Error in TANF Cost Savings Projection
We next determined a correction ratio relationship based on results for months 13 to 60 (Jan ’99 to Dec ’02) so that we could test the prediction forward in time. The relationship is virtually identical to that given above –

R = 9.56E-6 * numCR.
This is encouraging because it suggests that the relationship does not depend very much, if at all, on the window of time involved. Chart 16 shows the percentage error in the prediction for corrected TANF cost savings for months 61 to 84 (Jan ’03 to Dec ’04) where it can be seen that the maximum error in the prediction is only about 5%.
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Chart 16: Percentage Error in TANF Cost Savings Prediction
Child Medicaid Cost Savings

Working with children’s costs is much more complex because there are two DCS services which can lead to cost savings, and it is necessary to bring in information on each child’s custodial parent(s). The custodial parent payment status is needed, and the earnings history factor combines the child’s and the parent’s earnings history.
Children are classified into four categories by medical coverage and custodial parent payment status: No Cov & CI, No Cov & CR, Cov & CI, and Cov & CR. No Cov & CI represents neither service and is the reference for the cost savings categories No Cov & CR, Cov & CI, and Cov & CR. 

Chart 17 shows the average monthly Medicaid costs for children in the four categories. Costs are lower for children where DCS has established regular payments for the custodial parent or medical coverage for the children, and lowest when both services have been established. The average cost per Cov & CR child is typically about one-quarter the average cost per No Cov & CI child. 
[image: image18.emf]   

16 28 40 52 64 76 84

4

5

6

7

8

9

10

11

x 10

5

Month After Dec 1997

Cov & CI Kids Medicaid Corrected Cost Savings

 

 

Cost Savings Results

Ratio Projection

ci3=(1.308-1.65e-5*ncov+8.05e-6*ncr)*s3


Chart 17: Comparing Overall Average Monthly Medicaid Costs
Combining the number of children in each cost saving category with the results shown in Chart 17 allows us to determine uncorrected cost savings. Using each child’s birth year and his/her earnings history combined with the custodial parent’s earnings history allows us to determine corrected cost savings. Work on child cost savings was performed after we were able to reconstruct wage data for calendar year 1997, thus corrected cost savings for children begins in month 1, January 1998. However, because of data problems with child identifiers we can only use months 16-84 for child cost savings.
Chart 18 shows the comparison of corrected and uncorrected cost savings for the category No Cov & CR. Month 67 gives low values as in custodial parent Medicaid cost savings because our cost data source was incomplete.
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Cost Savings Results

Ratio Projection

ci3=(1.51-2.44e-5*ncov+1.27e-5*ncr)*s3


Chart 18: Comparing Corrected and Uncorrected Medicaid Cost Savings 

for No Cov & CR
Chart 19 shows the comparison of corrected and uncorrected cost savings for the category Cov & CI.
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Chart 19: Comparing Corrected and Uncorrected Medicaid Cost Savings
for Cov & CI
Chart 20 shows the comparison of corrected and uncorrected cost savings for the category Cov & CR.
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Chart 20: Comparing Corrected and Uncorrected Medicaid Cost Savings
for Cov & CR
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Cost Savings Results

Ratio Projection

ci4=(.65-3.81e-5*n4+1.9e-5*ncr)*s4

Chart 21 shows corrected cost savings results for the No Cov & CR category and the calculated projection based on the equation given on the chart. In the equation s2 is uncorrected cost savings, n2 is the number of children in the category, and ci2 is the calculated projection. The projection does a very good job of matching corrected cost savings results. The Chart shows months 1-15 but that data was not used.
Chart 21: Trend Ratio Estimate Compared with Corrected Results 
for No Cov & CR
We next determined the best projection based on month #s 16-72 and applied that model to predict results in month #s 73-84. This is shown in Chart 22.
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Chart 22: Trend Ratio Prediction Compared with Corrected Results
for No Cov & CR
The maximum percentage error in this prediction is less than 7% as shown in Chart 23.
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Chart 23: Percentage Error in Prediction for No Cov & CR
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Next we show in Chart 24 the best statistical projection model for the Cov & CI category. In the projection equation shown on the chart s3 is uncorrected monthly savings, ncov is the total monthly number of children with medical coverage, ncr is the total monthly number of children with CR custodial parents, and ci3 is the calculated projection.
Chart 24: Trend Ratio Estimate Compared with Corrected Results 
for Cov & CI

We next determined the best projection based on month #s 16-72 and applied that model to predict results in month #s 73-84. This is shown in Chart 25.
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Chart 25: Trend Ratio Prediction Compared with Corrected Results
for Cov & CI
While the fit looks reasonable the percentage error is larger than for other predictions presented in this report, with a maximum error of over 12%. But this is still a very small [image: image27.emf]   
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error for this type of prediction. Chart 26 shows the percentage error in the prediction.
Chart 26: Percentage Error in Prediction for Cov & CI
Chart 27 shows the cost savings results and statistical projection for the category Cov & CR. The projection equation includes the factors n4, which is the monthly number of children in the category, and ncr, defined above, with s4 the uncorrected monthly savings, and ci4 the calculated projection. 
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Chart 27: Trend Ratio Estimate Compared with Corrected Results 
for Cov & CR

Next a projection model was based on month #s 16-72 and used to predict results in month #s 72-84. This is shown in Chart 28. 
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Chart 28: Trend Ratio Prediction Compared with Corrected Results
for Cov & CR
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Chart 29 shows the percentage error in this prediction. Except for month 75 the error is less than 6%.

Chart 29: Percentage Error in Prediction for Cov & CR
Total Cost Savings
In this work we have developed six categories of child support cost avoidance, but the processes developed could be applied to any other public costs associated with custodial parents or children in the DCS system. The six categories of savings we have developed are Food Stamps, Medicaid, and TANF for the custodial parents, and three categories of Medicaid savings for the children.
[image: image31.emf]   

61 67 73 79 84

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

Month After Dec 1997

Percentage Error in Ratio Projection

Chart 30 brings together uncorrected cost savings in three public service programs for custodial parents and the summed uncorrected cost savings for the three child Medicaid categories.

Chart 30: Uncorrected Cost Savings For Custodial Parents and Children

Chart 31 shows the corrected cost savings in the same categories. It is clear in both charts that children’s Medicaid cost savings makes the biggest contribution; and this particularly so in corrected cost savings. This will be further discussed towards the end of this section. Combined CP and child Medicaid cost savings averages 67% of total cost savings.
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Chart 31: Corrected Cost Savings For Custodial Parents and Children

Chart 32 compares totaled corrected cost savings with totaled uncorrected cost savings.
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Chart 32: Totaled Cost Savings For Custodial Parents and Children
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We next compare the totaled corrected cost savings with the sum of the ratio projections of corrected cost savings, using the relationships derived from months 13-84 for CPs and 
months 16-84 for children. Chart 33 shows that the projection fits the results quite well.

Chart 33: Total Corrected Cost Savings For Custodial Parents and Children
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The percentage error in the projection of total corrected cost savings is shown in Chart 34 where the maximum error is about 6%.

Chart 34: Percentage Error in Total Corrected Cost Savings Projection
Chart 35 compares the ratio prediction for 2004, based on results for 1999-2003, and the [image: image36.emf]13 25 37 49 61 73 84
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cost savings results.

 Chart 35: Total Corrected Cost Savings & Prediction For 2004
The prediction is very good as evidenced in the above chart and in Chart 36 which shows that the monthly percentage error in the prediction is less than 3%. The total corrected cost savings in 2004 was $97.5 million while the predicted was $96.8 million, a prediction error of less than 1%. 
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Corrected

Ratio Prediction


Chart 36: Percentage Error in Total Corrected Cost Savings Prediction For 2004
Finaly Chart 37 looks at the ratio of summed corrected to summed uncorrected cost savings for children, CPs, and the total for both children and CPs. The correction ratio for children is much higher than for CPs; it appears that this higher ratio is due to private medical coverage established by DCS. Over the sixty-nine months shown on the chart the children’s ratio averaged 71.8% while the CP’s ratio averaged 54.2%. The total averaged 60.6%.
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Chart 37: Comparing Correction Ratios for Custodial Parents & Children
Production of a Cost Avoidance Indicator
We are in the process of using the knowledge and programming established in this work to create a routine production of a cost avoidance indicator. We feel that the best indicator of cost avoidance is an estimate of the actual dollars saved. As reported above this is about $97.5 million dollars for calendar year 2004 for DCS custodial parents and children.
Data on DCS clients, data on TANF costs, and data for Food Stamps costs are available up the month prior to the current month. This means that uncorrected cost savings can be determined up the month prior to the current month, and, through the correction ratio relationships developed, corrected cost savings can be predicted up the month prior to the current month. However, because the wage data necessary to obtain corrected cost savings results are quarterly, we anticipate producing a quarterly update of cost savings in TANF and Food Stamps expenses due to DCS services.
Medicaid cost data from our present source lags by about two years with a yearly update. For example, we are expecting to obtain Medicaid costs for State Fiscal Year 2005 in March or April of 2007. Thus we anticipate only a yearly update of Medicaid cost savings due to DCS services and cost savings that are not current. This is unfortunate since the combined Medicaid cost savings for custodial parents and children is over two-thirds of the total cost savings.
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