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Background about Analytical Query Formulation
This document provides details about analytic query requirements for the CPI Card Group
 case study. The requirements provide details about business intelligence needs, population of the production data warehouse, and some additional (but optional) challenges for the assignment.
CPI Card Group did not participate as much in this part of the case study. CPI Card Group provided a document about reporting needs, but the needs did not provide details about analytical query requirements. No executive interview was recorded for this part of the case study because Tyler Wilson of CPI Card Group did not feel confident about analytical query requirements. CPI Card Group does not seem mature enough in its business intelligence development to consider analytical query needs. As this document indicates, there are many potential business intelligence needs that involve analytical queries.
Business Intelligence Needs

As the primary purpose, the data warehouse supports business intelligence queries to track and compare sales and costs for major dimensions across time periods. Sales should be tracked by location, sales class, sales agent, and customer. Lead success rate should be tracked by customer, sales class, and sales agent. Costs should be tracked by location, sales class, and machine type. To focus on inefficiencies, costs should be decomposed into direct (labor, material, and machine) and indirect (overhead) components. Profit, combining sales and costs should be tracked by customer, sales class, and location. Sales, costs, ratios among types of costs, and profits (amount, margin, and gross margin) should be tracked across time. 
A secondary area of business intelligence involves quality control for contractual performance and manufacturing quality. A job is a contract with two important dates, date promised in which the entire job quantity should be shipped and ship by date in which the first shipment of a job should occur. The date promised provides a constraint about the last shipment date, while the shipped by date provides a constraint on the first shipment date. Business intelligence queries should monitor deviations from the first and last shipment dates by location, sales class, and customer across time.
Returns, as measured by the difference between shipped and invoiced quantity, provide evidence of poor product quality. Shipped and invoiced quantities are the same except when returns reduce the invoiced quantity. Business intelligence queries should monitor return quantity and amount by location, sales class, and customer across time.
A third area of business intelligence involves financial analysis performance and reconciliation. Performance of financial analysts in forecasting and budgeting should be monitored. Forecasts are performed by sales class and location, while budgeting is done by location, sales class, and machine type. The financial summaries for sales and costs involve reconciliation. For sales, reconciliation removes intra company transactions involving sales among locations. For budgeting, reconciliation removes duplicate costs involving machines performing shared work for multiple jobs in some locations. Business intelligence queries should indicate the amount and sources of both types of reconciliation across time.
Each of these areas involves basic queries summarizing relationships in data warehouse tables as well as analytical queries using ranking, window comparisons, cumulative distributions, and business unit contributions to the whole firm. The assignment provides details about requirements for a subset of base queries and related analytical queries. Many more base queries and analytical queries are possible as indicated in the last part of the assignment.
Population of the Data Warehouse
The data warehouse contains synthetic data, populated by data generation software. The generated data are synthetic as the software uses the Oracle random number generator to choose foreign key values and create numeric values in specified ranges. The data generation software provides flexibility for parameters including time period, dimension cardinalities, and ratios among fact tables (leads to jobs, jobs to subjobs, subjobs to shipments, and shipments to invoices), while maintaining consistency such as the relationship between job quantity and subjob quantities.
Although fact-dimension relationships and numeric data are randomly generated in most cases, the populated data warehouse still contains bias in some areas. The Oracle random number generator uses a uniform distribution, meaning that every value in a range is equally likely. Most numeric values in the populated data warehouse are drawn from a uniform distribution without bias. In some cases, the data generation software specifically creates bias on foreign key values from dimension tables. For example, certain sales classes or locations are more likely to have poor forecasts or quality control problems.
Challenge Problems
This section presents some challenge problems beyond the assignment requirements. If you have time and interest, you should write SQL statements to discover patterns in the data warehouse tables. These challenge problems are not part of the graded assignment requirements.
· What sales classes and locations have poor forecasting accuracy? Note that forecasting is only done annually. The annual forecast (amount and units) is the same for each month of the year. Actual sales units and amounts are cumulative for each month of a calendar year. Forecasting accuracy for a year can be evaluated by comparing the actual amounts and units in December to the forecasted amounts and units in any month of the year.
· What sales classes and locations have poor budgeting accuracy? Like forecasts, budgets are only done annually. Actual costs and units are cumulative for each month of a calendar year. Budgeting accuracy for a year can be evaluated by comparing actual units and costs in December to budgeted units and costs in any month of the year. Budgeting accuracy can be evaluated for each type of cost incurred in subjob production.
· What sales classes and locations have more data quality concerns with last shipment dates?
· What sales classes and locations have more data quality concerns with first shipment dates?

� The details are hypothetical, not directly based on the requirements faced by CPI Card Group due to lack of analytical query requirements communicated by CPI Card Group.





