
CHAPTER 12

THE PRODUCTION CYCLE

INTRODUCTION

· The production cycle is a recurring set of business activities and related data processing operations associated with the manufacture of products.

· Information flows to the production cycle from other cycles.  The revenue cycle provides information on customer orders and sales forecasts for use in planning production and inventory levels.  The expenditure cycle provides information about raw materials acquisitions and overhead costs.  The human resources/payroll cycle provides information about labor costs and availability.

· Information also flows from the expenditure cycle.  The revenue cycle receives information from the production cycle about finished goods available for sale.  The expenditure cycle receives information about raw materials needs.  The human resources/payroll cycle receives information about labor needs.  The general ledger and reporting system receives information about cost of goods manufactured.

· Decisions that must be made in the production cycle include decisions on product mix, pricing, resource allocation, cost management, and performance evaluation.

PRODUCTION CYCLE ACTIVITIES

· The four basic activities in the production cycle are: (1) product design; (2) planning and scheduling; (3) production operations; and (4) cost accounting.

· Accountants are primarily involved in the fourth activity (cost accounting) but must understand the other processes well enough to design an AIS that provides needed information and supports these activities.

PRODUCT DESIGN

· The objective of product design is to design a product that strikes the optimal balance of meeting customer requirements for quality, durability, and functionality; and minimizing production costs.  Simulation software can improve the efficiency and effectiveness of product design.

· Key documents and forms in product design:

· Bill of Materials:  Lists the components that are required to build each product.
· Operations List:  Lists the sequence of steps and the equipment and time required to produce each product.

· The accountant participates in product design, because 65-80% of product cost is determined at this stage.  The accountant can add value by designing an AIS that measures and collects the needed data and by helping the design team use that data to improve profitability.

PLANNING AND SCHEDULING

· The objective of the planning and scheduling activity is to develop a production plan that is efficient enough to meet existing orders and anticipated short-term demand while minimizing inventories of both raw materials and finished goods.  There are two common approaches to production planning:  

· Manufacturing Resource Planning (MRP-II)--An extension of MRP inventory control systems.  Seeks to balance existing production capacity and raw materials needs to meet forecasted sales demands.  Often referred to as push manufacturing.

· Lean Manufacturing--An extension of just-in-time inventory systems.  Seeks to minimize or eliminate inventories of raw materials, work in process, and finished goods.  Theoretically produces only in response to customer orders, but in reality, there are short-run production plans.  Often referred to as pull manufacturing.

· Key documents and forms:

· Master production schedule—specifies how much of each product is to be produced during each period and when.

· Production order—authorizes production of a specified quantity of a product.

· Materials requisition—authorizes movement of materials to the factory floor.

· Move ticket—documents transfer of parts and materials through the factory.

· Role of the accountant is to ensure the AIS collects and reports costs in a manner consistent with the company’s production planning techniques.

PRODUCTION OPERATIONS

· Production operations vary greatly across companies, depending on the type of product and the degree of automation.  The use of various forms of IT, such as robots and computer-controlled machinery is called computer-integrated manufacturing (CIM).  Accountants must understand how the CIM affects the AIS.

· In a lean manufacturing environment, a customer order triggers several actions.  The system first checks inventory on hand for sufficiency, then calculates labor needs and determines whether overtime or temporary help will be needed.  Based on the bill of materials, the system determines what components need to be ordered and transmits necessary purchase orders via EDI.  The master production schedule is adjusted to include the new order.

· Sharing information across cycles helps companies be more efficient by timing purchases to meet the actual demand.

· While the nature of production processes and the extent of CIM vary, all companies need data on:  raw materials used; labor hours expended; machine operations performed; and other manufacturing overhead costs incurred.

COST ACCOUNTING

· The objectives of cost accounting are: (1) to provide information for planning, controlling, and evaluating the performance of production operations; (2) to provide accurate cost data about products for use in pricing and product mix decisions; and (3) to collect and process information used to calculate inventory and COGS values for the financial statements.

· Types of cost accounting systems:

· Job order costing—assigns costs to a particular production batch or job.

· Process costing--assigns costs to each process or work center in the production cycle and calculates the average cost for all units produced.

· Accounting for Fixed Assets:

· The AIS must collect and process information about the property, plant, and equipment used in the production cycle.  These assets represent a significant portion of total assets for many companies and need to be monitored as an investment.  The purchase of fixed assets follows the same processes as other purchases in the expenditure cycle (order ( receive ( pay).  But the amounts involved necessitate competitive bidding, involvement of more people, differences in payment approaches (e.g., installments), more elaborate controls, and formal approval for disposal. 

· Both job-order and process costing systems require that data be accumulated about raw materials, direct labor, machinery and equipment usage, and manufacturing overhead.  The choice of method does not affect how data are collected but does affect how costs are assigned to products.

· Raw Material Usage Data--When production is initiated, the issuance of a materials requisition triggers a debit (increase) to work in process and a credit (decrease) to raw materials inventory.  Work in process is credited and raw materials are debited for any amounts returned to inventory.  Bar-coding of raw materials or RFID tags can improve efficiency.

· Direct Labor Costs--Historically, job time tickets were used to record the time a worker spent on each job task.  Currently, workers may enter the data on online terminals or use coded ID badges swiped through a badge reader.

· Machinery and Equipment Usage--Data about machinery and equipment are collected at each production step, often with data about labor costs.

· Manufacturing Overhead Costs--Include costs that can’t be easily traced to jobs or processes, such as utilities, depreciation, and supervisory salaries.  Accountants help control overhead by assessing how product mix changes will affect overhead costs.

CONTROL OBJECTIVES, THREATS, AND PROCEDURES

· In the production cycle (or any cycle), a well-designed AIS should provide adequate controls to ensure that the following objectives are met: (1) all transactions are properly authorized; (2) all recorded transactions are valid; (3) all valid and authorized transactions are recorded; (4) all transactions are recorded accurately; (5) assets are safeguarded from loss or theft; (6) business activities are performed efficiently and effectively; (7) the company is in compliance with all applicable laws and regulations; and (8) all disclosures are full and fair.

THREATS IN PRODUCT DESIGN

· Threat No. 1—Poor Design

· Controls:  Accurate data about components; analysis of warranty and repair costs.

THREATS IN PLANNING AND SCHEDULING

· Threat No. 2—Over- or Under-Production

· Controls: Accurate sales forecasts and inventory data; investment in production planning; collection of production performance data; proper authorization of production orders; restricted access to production scheduling programs; validity checks on production orders.

· Threat No. 3—Sup-optimal Investment in Fixed Assets

· Controls:  Proper authorization of fixed asset transactions; competitive bidding.

THREATS IN PRODUCTION OPERATIONS

· Threat No. 4—Theft of Inventory and Fixed Assets

· Controls:  Restricted physical access; documentation of internal inventory movement; properly authorized material requisitions; RFID tags and bar codes; segregation of duties; logical and physical access controls; independent count of inventory; ID and recording of fixed assets; management accountability; physical security; authorization of disposal; fixed asset reports; adequate insurance.

· Threat No. 5—Disruption of Operations

· Controls:  Backup power sources; suppliers with disaster preparedness; 

THREATS IN COST ACCOUNTING

· Threat No. 6—Inaccurate Recording and Processing of Production Activity Data

· Controls:  Automate data recording with bar codes, RFID, and badge readers; online terminals for data entry; logical access controls; input validation routines; periodic physical counts of inventory; inspections and counts of fixed assets.

GENERAL THREATS

· Threat No. 7—Loss, Alteration, or Unauthorized Disclosure of Data

· Controls:  File backups; external and internal file labels; logical access controls; adjustment to default ERP settings; encryption; and message acknowledgment techniques.

· Threat No. 8—Poor Performance

· Controls:  Performance reports.

PRODUCTION CYCLE INFORMATION NEEDS

· In a manufacturing environment, the focus must be on total quality management.  Managers need info on defect rates, breakdown frequency, percent of finished goods needing rework, and percent of defects discovered by customers.

· Two major criticisms have been directed at traditional cost accounting systems: (1) overhead costs are inappropriately allocated to products; and (2) reports do not accurately reflect effects of factory automation.

· Activity-Based Costing (ABC) is utilized to address some of these criticisms.  There are three significant differences between ABC and traditional approaches.

· Tracing of overhead costs--ABC directly traces a larger proportion of overhead costs to products.  This tracing is made possible by advances in IT.

· Number of cost pools—ABC uses more cost pools to accumulate overhead costs, distinguishing between batch-related, product-related, and company-wide overhead.

· Identification of cost drivers

THROUGHPUT: A MEASURE OF PRODUCTION EFFECTIVENESS

· Throughput = Productive Capacity x Productive Processing Time x Yield

· Productive Capacity = Total Units Produced / Processing Time

· Productive Processing Time = Processing Time / Total Time

· Yield = Good Units / Total Units

QUALITY CONTROL

· Quality control costs can be divided into prevention, inspection, internal failure, and external failure costs.  The objective of quality control is to minimize the sum of these four costs.

CHAPTER 13

THE HUMAN RESOURCES MANAGEMENT/

PAYROLL CYCLE

INTRODUCTION

· The HRM/payroll cycle is a recurring set of business activities and related data processing operations associated with effectively managing the employee workforce.

· The most important tasks performed in the HRM/payroll cycle are recruiting and hiring new employees; training; job assignment; compensation (payroll); performance evaluation; and discharge of employees (voluntarily or involuntarily).  Additionally, payroll costs are allocated to products and departments for use in product pricing and mix decisions.  The payroll system handles compensation, while the other duties are the purview of HR management.  

· This chapter focuses primarily on the payroll system, which is one of the largest and most important components of the AIS.  This system must be designed to meet management’s needs and government regulations.  Incomplete or erroneous payroll records can impair decision making and result in fines or imprisonment.

· There are five major sources of input to the payroll system.  The HRM department provides information about hirings, terminations, and pay-rate changes.  Employees provide changes in discretionary deductions (e.g., optional life insurance).  Various departments provide data about the actual hours worked by employees.  Government agencies provide tax rates and regulatory instructions.  Insurance companies and other organizations provide instructions for calculating and remitting various withholdings.

· Principal outputs of the payroll system are checks.  Employees receive individual paychecks.  A payroll check is sent to the bank to transfer funds from the company’s regular account to its payroll account.  Checks are also issued to government agencies, insurance companies, etc., to remit employee and employer taxes, insurance premiums, union dues, etc.  The payroll system also produces a variety of reports.

· Employees are an organization’s most valuable assets.  However, the traditional AIS has not measured or reported on the status of a company’s human resources.  Some companies are now creating positions for a director of intellectual assets.  Because employees are so valuable, turnover is expensive, and employee morale is important.

· To effectively track intellectual capital and human resources, the AIS must do more than just record time and attendance and prepare paychecks.  Payroll should be integrated with HRM so management can access data about employee-related costs and employee skills and knowledge.

PAYROLL CYCLE ACTIVITIES
· The payroll application is processed in batch mode because paychecks are issued periodically, and most employees are paid at the same time.

· There are seven basic activities in the payroll process.

· Activity 1: Update payroll master file—The HRM department provides information on new hires, terminations, changes in pay rates, and changes in discretionary withholdings.  Appropriate edit checks, such as validity checks on employee number and reasonableness tests are applied to all change transactions.  Changes must be entered in a timely manner and reflected in the next pay period.  Records of terminated employees should not be deleted immediately as some year-end reports (e.g., W-2s) require data on compensation for all employees during the year.

· Activity 2: Update tax rates and deductions—The payroll department receives notification of changes in tax rates and other payroll deductions from government agencies, insurers, unions, etc.  These changes occur periodically.

· Activity 3: Validate time and attendance data--Information on time and attendance comes in various forms depending on the employee’s pay scheme.  Some employees are paid on an hourly basis.  Many companies use a time card to record their arrival and departure time.  Some use electronic time clocks, where employees swipe their badge through a reader when they come and go.  Manufacturing companies may use job time tickets to record not only time present but also time dedicated to each job.

· Some employees earn a fixed salary, e.g., managers and professional staff.  These employees usually don’t record their time, but supervisors informally monitor their presence.  Professionals in accounting, law, and consulting firms must track their time on various assignments to accurately bill clients.

· Sales staff are often paid on a straight commission or base salary plus commission.  Some may also receive bonuses for surpassing sales targets.  Requires careful recording of their sales.  Increasingly, laborers may be paid partly on productivity.  Some management and employees may receive stock to motivate them to cut costs and improve service.

· The payroll system needs to link to the revenue cycle and other cycles to calculate these payments.  It’s also important to design bonus schemes with realistic, attainable goals that can be measured, are congruent with corporate objectives, are monitored by management for continued appropriateness, and are legal.

· Recent corporate scandals have led to scrutiny and criticism of executive compensation plans.  Compensation boards are being created to design compensation plans, rather than having executives create their own.  Accountants can help by advising on financial and tax effects of proposals; identifying appropriate metrics to measure performance; enabling compliance with legal and regulatory requirements; and suggesting appropriate public disclosures.

· IT can help by collecting time and attendance data electronically, e.g., badge readers, electronic time clocks, data entered on terminals, touch-tone telephone logs, and using edit checks to verify accuracy and reasonableness when the data are entered.

· Activity 4: Prepare payroll--The employee’s department provides data about hours worked.  A supervisor confirms the data.  Pay rate information is obtained from the payroll master file.  The payroll transaction file is sorted by employee number (same sequence as master file).  For each transaction, the payroll master file is read for pay rates, etc., and gross pay is calculated.  Payroll deductions are summed and subtracted from gross pay to obtain net pay.  Year-to-date totals for gross pay, deductions, and net pay are calculated, and the master file is updated.  

· Paychecks are printed for employees, often accompanied by an earnings statement, which lists pay detail, current and year-to-date.  A payroll register is produced, which lists each employee’s gross pay, deductions, and net pay in a multi-column format.  The payroll register is used to authorize the transfer of funds to the company’s payroll bank account.

· As payroll transactions are processed, labor costs are accumulated by general ledger accounts based on codes on the job time tickets.  The totals for each account are used as the basis for a summary journal entry to be posted to the general ledger.  Other payroll reports and government reports are produced.

· Activity 5: Disburse payroll-- Most employees are paid either by check or direct deposit.  Cash payments may still be made, but this approach does not provide good documentation.  When paychecks have been prepared, the payroll register is sent to accounts payable for review and approval.  A disbursement voucher is prepared to authorize transfer of funds from checking to the payroll bank account.  For control purposes, checks should not be drawn on the company’s regular bank account.

· The approved disbursement voucher and payroll register are sent to the cashier, who reviews the documents; prepares and signs the payroll check to transfer the funds; reviews, signs, and distributes employee paychecks; re-deposits unclaimed checks in the company’s bank account; sends a list of these paychecks to internal audit for investigation; returns the payroll register to the payroll department, where it is filed with time cards and job time tickets; and sends the disbursement voucher to the accounting clerk to update the general ledger.

· Direct deposit can improve efficiency and reduce costs of payroll processing.

· Activity 6: Calculate employer-paid benefits and taxes--The employer pays some payroll taxes and employee benefits directly.  The employer withholds federal and state taxes from employee paycheck, along with Medicare tax, and the employee’s share of Social Security.  The employer may also withhold voluntary deductions such as union dues, United Way contributions, credit union savings, retirement contributions, etc.  In addition, the employer pays federal and state unemployment taxes; a matching amount of Social Security; and the employer share of health, disability, life insurance premiums, and pension contributions.  Some companies offer flexible benefit plans, sometimes called cafeteria-style benefit plans, that offer a menu of options.  Providing employees access to payroll/HRM information through a company intranet can help reduce costs.

· Activity 7:  Disburse payroll taxes and miscellaneous deductions-- The company must periodically prepare checks or EFT to pay tax and other liabilities.

OUTSOURCING OPTIONS

· Many entities outsource payroll and HRM to payroll service bureaus that maintain the payroll master file and perform payroll processing activities or to professional employer organizations (PEOs) that perform the services of the payroll service bureau and also administer and design employee benefit plans.  Outsourcing is especially attractive to small and mid-size businesses but must be monitored carefully.

CONTROL OBJECTIVES, THREATS, AND PROCEDURES

· In the HRM/payroll cycle (or any cycle), a well-designed AIS should provide adequate controls to ensure that the following objectives are met: (1) all transactions are properly authorized; (2) all recorded transactions are valid; (3) all valid and authorized transactions are recorded; (4) all transactions are recorded accurately; (5) assets are safeguarded from loss or theft; (6) business activities are performed efficiently and effectively; (7) the company is in compliance with all applicable laws and regulations; and (8) all disclosures are full and fair.

THREATS IN EMPLOYMENT PRACTICES

· Main objective:  Effectively hire, retain, and dismiss employees.

· Threat No. 1—Hiring Unqualified or Larcenous Employees

· Controls:  Specify job skills required; make candidates accountable for inaccurate information; perform background checks; verify skills and references.

· Threat No. 2—Violation of Employment Law

· Controls:  Document all employment actions; train employees to keep them abreast of legal requirements.

THREATS IN PAYROLL PROCESS

· Main objective:  Efficiently and effectively compensate employees for services provided.

· Threat No. 3—Unauthorized Changes to the Payroll Master File

· Controls:  Proper segregation of duties; independent review of changes to the file; logical and physical access restrictions.

· Threat No. 4—Inaccurate Time Data

· Controls:  Automated recording of time; input edit routines; segregation of duties; reconciliation of time clock data to job time tickets by an independent party; and supervisory approval of time sheets.

· Threat No. 5—Inaccurate Processing of Payroll

· Controls:  Batch totals, cross-footing of payroll register; use of payroll clearing account; review of worker classification.

· Threat No. 6—Theft or Fraudulent Distribution of Paychecks

· Controls:  Sequentially number checks; restrict access to checks and check-signing devices; sign checks only with proper documentation; use an imprest payroll account; independent reconciliation of the payroll account; segregation of duties; surprise observations of check distribution; re-deposit of unclaimed checks.

GENERAL THREATS

· Threat No. 7—Loss, Alteration, or Unauthorized Disclosure of Data

· Controls:  Offsite backups of files; external and internal file labels; logical and physical access controls; modification of default ERP settings; encryption; VPNs; message acknowledgment techniques.

· Threat No. 8—Poor Performance

· Controls:  Performance reports.

KEY DECISIONS AND INFORMATION NEEDS

The payroll system should be integrated with cost data and HR information so management can make decisions with respect to the following types of issues: (1) future work force staffing needs; (2) employee performance; (3) employee morale; and (4) payroll processing efficiency and effectiveness.
CHAPTER 14

GENERAL LEDGER AND REPORTING SYSTEM

INTRODUCTION
· The general ledger and reporting system includes the processes in place to update general ledger accounts and prepare reports that summarize results of the organization’s activities.  One of the primary functions of this system is to collect and organize data from: each of the accounting cycle subsystems, which provide summary entries related to the routine activities in those cycles; the treasurer, who provides entries with respect to non-routine activities such as transactions with creditors and investors; the budget department, which provides budget numbers; and the controller, who provides adjusting entries.  

· The basic activities in the general ledger and reporting system are:  (1) update the general ledger; (2) post adjusting entries; (3) prepare financial statements; and (4) produce managerial reports.  The first three represent the basic steps in the accounting cycle

UPDATE THE GENERAL LEDGER
· Updating the general ledger consists of posting journal entries from two sources:  summary journal entries of routine transactions from the accounting subsystems; and individual journal entries for non-routine transactions from the treasurer.  Journal entries are often documented on a form called a journal voucher.  After updating the general ledger (GL), journal entries are stored in a journal voucher file.

POST ADJUSTING ENTRIES
· Adjusting entries originate in the controller’s office at the end of each accounting period (month, quarter, year, etc.) and after the initial trial balance has been prepared.  The trial balance lists the balances for all of the GL accounts.  If properly recorded, the total of all debit balances equals the total of all credit balances.

· There are five types of adjusting entries:  accruals; deferrals; estimates; re-evaluations; and error corrections.  Journal vouchers for adjusting entries should be stored in the journal voucher file.  Once adjusting entries have been recorded, an adjusted trial balance is prepared from the new balances in the general ledger.
The adjusted trial balance serves as the input for the next step—preparation of the financial statements.

PREPARE FINANCIAL STATEMENTS
· Activities in the preparation of financial statements are as follows:  prepare an income statement; prepare closing entries; prepare a statement of stockholders’ equity; prepare a balance sheet; and prepare a statement of cash flows.
PREPARE MANAGERIAL REPORTS
· The final step is preparation of reports for internal purposes, including reports to verify the accuracy of the posting process and budgets for planning and evaluating performance (i.e., an operating budget, a capital expenditure budget, and a cash flow budget).  Budgets and performance reports should be developed on the basis of responsibility accounting, i.e., reporting results on the basis of the manager responsible:

· Contents of the budgetary performance reports should be tailored to the nature of the unit being evaluated, i.e., cost centers, revenue centers, profit centers, and investment centers.
· The method used to calculate the budget standard is crucial.  The entity can use a fixed target and compare actual results to the fixed budget.  This method does not adjust for unforeseen changes in operating environment and may penalize a manager for factors beyond his control.  A solution is use of a flexible budget, which breaks each item into fixed and variable components and adjusts the variable components for variations in sales or production.

· While financial statements appear electronically in a variety of formats, until recently, disseminating this information was cumbersome and inefficient.  The underlying problem has been lack of standards for identifying the content of data.  A growing solution is Extensible Business Reporting Language (XBRL).  XBRL is a variant of XML designed specifically to communicate the contents of financial data.  XBRL creates tags for each data item much like HTML tags.  Tag names specify line items in financial statements.  Other fields in the tag provide information such as the year, units of measure, etc.  Major software vendors are developing tools to automatically generate XBRL codes so accountants won’t need to write code.

· XBRL provides two major benefits.  First, organizations can publish their financial statements on time in a format that anyone can use.  Secondly, recipients will no longer need to manually reenter data they acquired electronically so that decision support tools can analyze them, meaning that searches for data on the Internet will be more efficient and accurate.

CONTROL OBJECTIVES, THREATS, AND PROCEDURES
· In the general ledger and reporting system (or any cycle), a well-designed AIS should provide adequate controls to ensure that the following objectives are met: (1) all transactions are properly authorized; (2) all recorded transactions are valid; (3) all valid and authorized transactions are recorded; (4) all transactions are recorded accurately; (5) assets are safeguarded from loss or theft; (6) business activities are performed efficiently and effectively; (7) the company is in compliance with all applicable laws and regulations; and (8) all disclosures are full and fair.
THREATS IN THE GENERAL LEDGER AND REPORTING SYSTEM
· Threat 1:  Errors in Updating the General Ledger and Generating Reports

· Controls:  Input edit and processing controls; reconciliations and control reports; maintenance of an audit trail.
· Threat 2:  Loss, Alteration, or Unauthorized Disclosure of Data

· Controls:  Backup and recovery procedures; internal and external file labels; strict logical and physical access controls; modification of ERP settings; encryption; message acknowledgment techniques.

· Threat 3:  Poor Performance

· Performance reports; implementation of XBRL; redesign of business processes.

SUPPORTING MANAGEMENT’S INFORMATION NEEDS
· Three tools or abilities can be particularly useful to management in decision making:  the balanced scorecard; data warehouses; and proper design of graphs of financial data.

THE BALANCED SCORECARD
· A balanced scorecard is a report that provides a multi-dimensional perspective on organizational performance.  It contains measures relating to four perspectives of the organization:  financial; customer; internal operations; and innovation and learning.  The balanced scorecard shows the organization’s goals for each of the four dimensions, as well as specific measures of performance in attaining those goals.  It provides a more comprehensive overview of organizational performance than financial measures alone.  Properly designed, it measures key aspects of the organization’s strategy and reflects important causal links.

· With respect to the goals, many organizations mistakenly use industry benchmarks in designing their balanced scorecards.  This approach limits the company’s performance to that of its competitors and fails to consider the organization’s unique strengths and weaknesses.

· Analyzing trends in the actual measures allows management to test the validity of their hypotheses.  If improvements in one perspective don’t generate expected improvements in other areas, top management should reevaluate and revise their hypotheses.  The ability to test and refine their strategy is one of the major benefits of the balanced scorecard.

· In developing a balanced scorecard, top management should specify the goals to be pursued in each dimension.  Accountants and IS professionals help them choose appropriate measures for tracking attainment of these goals and provide input on the feasibility of collecting data to implement the various measures.

USING DATA WAREHOUSES FOR BUSINESS INTELLIGENCE
· Strategic decision making requires access to large amounts of historical data.  To fill this need, organizations are building separate databases called data warehouses.  These are typically huge databases that contain both detailed and summarized data for a number of years.  They are separate from the AIS.  Organizations may also build separate, smaller warehouses, called data marts, for individual functions such as finance or human resources.

· Data warehouses and data marts are updated periodically to reflect the results of transactions that have occurred since the last update.  They are structured differently than transaction processing databases.  Transaction processing databases are designed to minimize redundancy and maximize efficiency of updates.  Data warehouses are purposely designed to be redundant in order to maximize query efficiency.  They are usually dimensional in nature, and most use a star schema.

· Business intelligence is the process of accessing data in a warehouse and using it for strategic decision making.  Two basic techniques:

· Online analytical processing (OLAP)—the user employs queries to investigate hypothesized relationships in the data.

· Data mining—uses sophisticated statistical analysis and artificial intelligence techniques, such as neural networks, to discover un-hypothesized relationships in the data.

· Proper controls are needed for data warehouses.  Data validation controls are essential to ensuring data accuracy.  The process of verifying the accuracy of the data, aka, scrubbing, is often one of the most time-consuming and expensive steps.  Information should be protected from competitors or from destruction by using access controls, encryption, and backup provisions.
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