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Statistical Process Control (SPC)
SPC is a new process added to our education data collection system to ensure the logical nature of the aggregates MSDE is publishing on our website for state and federal compliance reporting.  It has been our experience that MSDE’s education data can meet all validation edits for valid values and cross row edit validations, but the data may be totally illogical (i.e. no male students reported in a particular local district).

SPC is a process whereby a comparative analysis is performed of current year reported data against a predicted value projected from previous year’s historical data.   If the current year’s data does not meet the confidence values, the information is considered incorrect.  According to the most recent specifications, there are a large number of SPC summarizations to process.  This is due in large part because SPC summary points are calculated based upon a combination of fields in the dataset and their range of values.  For example, we could generate a number of SPC summary points by combining codes for Race and Gender.  Assuming 4 codes for Race and 2 codes for Gender, we have 8 summary points (4 x 2 = 8) or possible combinations of data.  Therefore, there could potentially be 340,000 aggregated datapoints for all datapoint possible combinations.   

The system will compare the SPC summary point for the current year with predicted value for the current year using the following formulas:

· The first comparison will be a minimum threshold test.  If the difference between the two years is X or less, the summary point will be skipped. 

· If the ratio between the two numbers is less than Y%, the summary point will be skipped.  

· If the actual value falls outside of a C% confidence interval of predicted value, a critical error flag will occur. 

· If the actual value falls outside of a W% confidence interval of predicted value, a warning error flag will occur.  

A technical staff member will set the SPC thresholds X, Y, C, and W as noted above.  X, Y, C and W are configurable by year.  These thresholds will be performed by year and Dataset (i.e., attendance – March, Attendance – June and Staff).

This logic will be based on trends of five (5) years of summary Staff and Attendance data that will be calculated from detailed student and staff data by the Contractor and loaded into the database.  The Contractor will calculate summaries by year specific rules.  The Contractor must validate the accuracy of calculations in collaboration with MSDE. Its primary goal is to identify errors in submitted data.  

SPC is based on a confidence interval whereby the data results are highlighted and reviewed by MSDE.  Linear or curvilinear regression will be used to determine a C % and W % confidence for the predicted values.  The higher degree of confidence, the wider the confidence interval.  The following confidence interval variables must be considered on behalf of SPC:

· The high confidence levels, or considered the friendly level, must be set to 99% to include a larger range of values that the predicted SPC value must fall between.

· The low confidence level, considered the critical level, must be set to 95% to include a smaller range of values.  

· The initial proportional difference will be set to Y % which will allow the SPC checking to only check values where the difference between the predicted values and reported values is greater than 25%.  

· The initial SPC minimum amount will be set to (X) which will allow the SPC checking to only check values where the difference between predicted value and reported value is greater than 5.  

The Contractor must calculate SPC for up to five previous years.  Each year’s aggregation rules may be different and must be maintained by year and executable by year.  Current year predicted values will be based on the following:

· SPC will not be applied to the first year’s data.

· Linear regression will be used for values that have 3 years of data.

· Curvilinear regression will be used for values that have 5 or more years of data.

Business object error checking is performed and errors are recorded in the database.  An error report will be generated by the system that shows flags on the data.  The report will indicate which flags are critical and which flags are warnings.  The system generated report allows LEAs to view the cause of their SPC flags and provide an explanation for all critical flags that they do not eliminate before submitting data to MSDE for approval.  MSDE can impose an approval of a file with critical SPC errors as long as comments are made regarding the flags.   To obtain more information regarding generalized regression, please access URL, http://curveexpert.webhop.biz.
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