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I. Topic - Control Charts for process control, Russell pages 135-137, 142-150, and Mgt 509 website outline Chapter 4 items III.B.2, IV.B, C.
A. This case is an edited version of the case submitted by Anita B. Bak and Kuan-Ju Chiu.
II. Situation
A. Position - Manager of the Earning Estimates Department in an Internet-based financial services company. The company is a provider of online investment research services and technology solutions for the financial services industry. Their primary customers are brokerage firms, professional money management firms, mutual fund firms, corporations and individuals.  The mission of the Earning Estimates (EE) Department is to provide updates on a daily basis to Morning and Research Notes contributed by brokers.
B. Office has:
1. Twenty full-time financial analysts, who update the Morning and Research Notes contributed by the brokers.  The volume of each contributing broker varies greatly.  For example, Merrill Lynch contributes on average about 100 Notes daily, whereas A. G. Edwards rarely exceeds 25 Notes daily.  The size of each Note fluctuates.  One Note may 2 collectable financial data items and another may have as many as 40.
2. Four full-time financial editors, who check the analysts’ work.  They have additional responsibilities to ensure the quality of the Notes such as:

Checking estimates consensus,
Verifying broker analyst’s correctness of data,

Correcting any erroneous updates in the in house computer system,
Ensuring timely coverage updates on preannouncements, upgrades, downgrades and initiations,
Being alert to significant developments that may result in subsequent forecast changes,

Making sure that post event forecasts are included and not mixed with pre-event forecasts, and

Checking any corporate changes as well stock splits.
C. Major Concern
1. During last two quarters of this year, there has been a significant increase in the number of clients reporting errors to the company.  The major concern is that existing clients will go elsewhere.  There is a long established company selling the same services.  Our company’s strategy has been to provide these services at a lower cost than our competitor.  After four years, our firm has captured 40% of the market.  If our services are perceived as of inferior quality, it will be devastating.  
D. Contributing Variables - the EE Department started four years ago with 50 brokers.  Now the number of brokers has grown to 200.  Over the years, the new brokers were randomly distributed among the analysts.  There was no explicit consideration given to the impact on analyst workload.
1. This has resulted in 10 of the 20 analysts being assigned 10 large brokers each.  On average, each of these analysts processes 1000 Notes per day.  The assignment for the other 10 analysts consists of two large brokers and eight small brokers each.  On average, each of these analysts processes only 400 Notes per day.  It is felt that this uneven assignment of workload is a major contributing variable to the recent increase in analyst errors.
2. There is a corresponding impact on the editors’ ability to spot the analysts’ errors.  Currently each editor corrects the work of five analysts and performs the additional responsibilities described above in Section II.B.2.  Two of the editors have the ten analysts with the large brokers, while the other two have the ten analysts with the smaller workload.  It is felt that this uneven editor workload is a major contributing variable to the recent decrease in editors’ ability to detect analyst errors.
III. Application 

A. Analyst Control Charts - as a result of the significant increase in the number of clients reporting errors, senior management assigned to the authors the task of minimizing these errors.  In turn, the authors analyzed the past data and decided to implement control charts for both the analysts and editors.  When the company first started, the analyst error rate was 0.80%.  Therefore, the X_bar and R control charts were established for the analyst error rate using the most current observations and a desired X_bar_bar = 0.80%.  See Worksheet A.  The analysts’ process mean is out of control.
B. Editor Control Charts - as explained above in Section II.B.2, in addition to checking the analysts’ work, the editors perform other tasks.  Accordingly the editors’ control charts were established for only these tasks, explicitly excluding the checking of the analysts’ work.  When the company first started, the editor error rate was 1.00%.  Therefore, the X_bar and R control charts were established for the editor error rate using the most current observations and a desired X_bar_bar = 1.00%.  See Worksheet B.  Both the editors’ process mean and range are out of control.
IV. Analysis

A. Analysts - several fact-finding meetings were held with the analysts to determine ways to improve performance.
1. The first recommendation was to rearrange the analyst workload.  As explained above in Section II.D.1, 10 of the 20 analysts have 10 large brokers each processing 1000 Notes per day, while the other 10 analysts have two large brokers and eight small brokers each processing only 400 Notes per day.  The brokers were reassigned so that each analyst had six large brokers and four small brokers with an average workload of 700 Notes per day.
2. The second recommendation came from a further study of the types of errors being committed.  Most of the Notes submitted follow a somewhat standardized format and, as a result, the analysts make very few errors on these Notes.  Other Notes use a free text format, which takes longer to read and causes difficulty in locating the collectable financial data items.  After consulting with the IT Department, text recognition software was used to preprocess these Notes for the analysts.
3. After 12 weeks of operations with the above two recommendations, a new analyst control chart was developed using an X_bar_bar of 0.80%.  See Worksheet C.  Both the process mean and range are in control.
B. Editors - several fact-finding meetings were also held with the editors to determine ways to improve performance.

1. The first recommendation was to rearrange the editor workload.  Originally, each editor was a generalist.  Each managed five analysts and performed the specialized tasks mentioned in Section II.B.2 above.  However, it was time consuming for each editor to keep up-to-date on the expertise required for the specialized tasks.  As a result, two of the editors were assigned exclusively to reviewing analysts work and the other two became specialists in the Section II.B.2 tasks.
2. The second recommendation came from a further study of the types of errors being committed by the editors.  Most errors were caused by the lack of knowledge of current regulations.  After consulting with the HR Department, a formalized training program was established, where each editor chooses five days of external training for their area of expertise.
3. After 12 weeks of operations with the above two recommendations, a new editor control chart was developed using an X_bar_bar of 1.00%.  See Worksheet D.  Both the process mean and range are in control.

C. Cost Effectiveness - the major concern of this study has been the significant increase in the number of clients reporting errors to the company.  It is hoped that the application of control charts to the analyst and editor processes will provide benefits greater than the costs.  Table A provides a summary of the benefits.  For the analysts, the workload has been evened with all analysts having six large brokers, four small brokers, and an average of 700 Notes processed daily.  This has resulted in the average analyst error rate decreasing from 3.19% to 0.90%.  For the editors, their work has been specialized, with the average editor error rate decreasing from 1.88% to 0.99%.  As a result, the average error rate for the EE Department has decreased from 5.07% to 1.89%.
1. Benefits - Since the implementation of the recommendations precipitated by the control charts, the number of customer complaints related to analyst errors has decreased from 32/week to 9/week and the number of customer complaints related to editor errors has decreased from 19/week to 10/week.  Since it takes about 0.25 hours to resolve an analyst error, this results in a savings of 5.75 hours/week.  An editor error is more complex and takes about 0.50 hours to resolve.  This results in a 4.50 hours/week savings.  See Table A.

To evaluate the financial impact of these benefits, the cost of a subscription to the company’s investment research services must be considered.  For an individual investor, the yearly subscription is $500.  For an institution, a site license is granted with a minimum cost of $1000 for three workstations, and $200 for each workstation thereafter.  After several interviews with existing and future clients, the cost to the company of lost future sales for each analyst error was estimated at $1000/complaint.  Because the editor errors are more significant, the cost was estimated at $2500/complaint.  Therefore, the benefit of reducing these errors is $45,500/week.
A program of penalties was also instituted where an analyst’s yearend bonus is reduced by $100/complaint and an editor’s by $250/complaint, for a weekly benefit to the company of $3,400/week.  Summing all of these factors results in a total weekly benefit of $48,900/week.  See Table A.

[image: image1.emf]Before After

Analyst workload uneven even

   Number of large brokers 10 or 2 all 6

   Number of small brokers 0 or 8 all 4

   Average number of Notes processed daily 400 or 1000 700

   Average Analyst Error Rate (%) 3.19 0.90

Editor workload generalized specialized

   Average Editor Error Rate (%) 1.88 0.99

Benefits

   EE Department Error Rate (Sum of above two) 5.07 1.89

   Customer complaints related to analyst errors (per week) 32 9

   Customer complaints related to editor errors (per week) 19 10 Savings

   Time spent resolving analyst errors (Hours)  (0.25 hr/complaint) 8.00 2.25 5.75

   Time spent resolving editor errors (Hours)  (0.50 hr/complaint) 9.50 5.00 4.50

   Opportunity cost related to analyst errors  ($1000/complaint) 32,000 $         9,000 $            23,000 $       

   Opportunity cost related to editor errors  ($2500/complaint) 47,500 $         25,000 $         22,500 $       

   Penalty to individual analyst for error  ($100/complaint) $0 900 $               900 $            

   Penalty to individual editor for error  ($250/complaint) $0 2,500 $            2,500 $         

Total weekly benefit 48,900 $       


Table A - Benefits (This table was copied from Excel using Paste Special as a Microsoft Excel Worksheet Object) 
2. Costs - to assess the corresponding costs, it is noted that the cost to develop the control charts is $3,000, to implement the text recognition for the Notes is $23,000, and to send the editors for training is $14,000.  To lessen the clients disappointment with finding errors, a program of issuing subscription credits was implemented.  For each error found (analyst or editor), the client receives a $250 credit to their subscription.  For the 12 week period of the study, this results in a cost of $57,000 to the company.  See Table B.
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   Cost to develop control charts $0  $          3,000 

   Cost to implement text recognition for Notes $0  $        23,000 

   Cost for editor training $0  $        14,000 

   Cost for subscription credits  ($250/complaint) * 12 weeks $0  $        57,000 


Table B - Costs

3. Bottom Line - for the 12 week period since the implementation of the control charts and the corresponding recommendations, the total benefits are $586,800, and total costs are $97,000.  The net value is $489,800.  Thus, it is recommended to keep the use of the control charts.  See Table C.

[image: image3.emf]Benefits - Weekly benefit * 12 weeks 586,800 $      

Costs 97,000 $        

Benefits - Costs 489,800 $      


Table C - Net Value
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EEChanges

		

		Cost Benefit Analysis for Earning Estimates (EE) Department

				Before		After

		Analyst workload		uneven		even

		Number of large brokers		10 or 2		all 6

		Number of small brokers		0 or 8		all 4

		Average number of Notes processed daily		400 or 1000		700

		Average Analyst Error Rate (%)		3.19		0.90

		Editor workload		generalized		specialized

		Average Editor Error Rate (%)		1.88		0.99

		Benefits

		EE Department Error Rate (Sum of above two)		5.07		1.89

		Customer complaints related to analyst errors (per week)		32		9

		Customer complaints related to editor errors (per week)		19		10		Savings

		Time spent resolving analyst errors (Hours)  (0.25 hr/complaint)		8.00		2.25		5.75

		Time spent resolving editor errors (Hours)  (0.50 hr/complaint)		9.50		5.00		4.50

		Opportunity cost related to analyst errors  ($1000/complaint)		$   32,000		$   9,000		$   23,000

		Opportunity cost related to editor errors  ($2500/complaint)		$   47,500		$   25,000		$   22,500

		Penalty to individual analyst for error  ($100/complaint)		$0		$   900		$   900

		Penalty to individual editor for error  ($250/complaint)		$0		$   2,500		$   2,500

		Total weekly benefit						$   48,900

		Costs		Before		After

		Cost to develop control charts		$0		$   3,000

		Cost to implement text recognition for Notes		$0		$   23,000

		Cost for editor training		$0		$   14,000

		Cost for subscription credits  ($250/complaint) * 12 weeks		$0		$   57,000

		Benefits - Weekly benefit * 12 weeks		$   586,800

		Costs		$   97,000

		Benefits - Costs		$   489,800





EEChangesOld

		

		Analysis of Earning Estimates (EE) Department

		Changes

		EE Analysts		Before		After

		Error percentage		3.8%		0.2%

		Workload		uneven		even

		Large brokers		10 or 2		all 6

		Small brokers		0 or 8		all 4

		Average Daily Notes		400 to 1000		700

		EE Editors		Before		After

		Percentage errors caught		43%		97%

		Workload		generalized		specialized

		(See worksheet for details.)





EEProfit

		

		Analysis of EE Department

		Profit

				Before		After

		Percentage of services sold to professional investors		15%		60%

		Percentage of services sold to individual investors		23%		39%

		Quarterly data (in $1000s)		Before		After

		Revenue from services sold to professional investors		$1,944		$5,276

		Revenue from services sold to individual investors		$230		$390

		Consultant for control charts		$0		$21

		Upgrade to computer system		$0		$183

		Training for upgrade		$0		$67

		Operating expenses		$90		$90

		Profit		$2,084		$5,305

		(See worksheet for details.)
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EEChanges

		

		Cost Benefit Analysis for Earning Estimates (EE) Department

				Before		After

		Analyst workload		uneven		even

		Number of large brokers		10 or 2		all 6

		Number of small brokers		0 or 8		all 4

		Average number of Notes processed daily		400 or 1000		700

		Average Analyst Error Rate (%)		3.19		0.90

		Editor workload		generalized		specialized

		Average Editor Error Rate (%)		1.88		0.99

		Benefits

		EE Department Error Rate (Sum of above two)		5.07		1.89

		Customer complaints related to analyst errors (per week)		32		9

		Customer complaints related to editor errors (per week)		19		10		Savings

		Time spent resolving analyst errors (Hours)  (0.25 hr/complaint)		8.00		2.25		5.75

		Time spent resolving editor errors (Hours)  (0.50 hr/complaint)		9.50		5.00		4.50

		Opportunity cost related to analyst errors  ($1000/complaint)		$   32,000		$   9,000		$   23,000

		Opportunity cost related to editor errors  ($2500/complaint)		$   47,500		$   25,000		$   22,500

		Penalty to individual analyst for error  ($100/complaint)		$0		$   900		$   900

		Penalty to individual editor for error  ($250/complaint)		$0		$   2,500		$   2,500

		Total weekly benefit						$   48,900

		Costs		Before		After

		Cost to develop control charts		$0		$   3,000

		Cost to implement text recognition for Notes		$0		$   23,000

		Cost for editor training		$0		$   14,000

		Cost for subscription credits  ($250/complaint) * 12 weeks		$0		$   57,000

		Benefits - Weekly benefit * 12 weeks		$   586,800

		Costs		$   97,000

		Benefits - Costs		$   489,800





EEChangesOld

		

		Analysis of Earning Estimates (EE) Department

		Changes

		EE Analysts		Before		After

		Error percentage		3.8%		0.2%

		Workload		uneven		even

		Large brokers		10 or 2		all 6

		Small brokers		0 or 8		all 4

		Average Daily Notes		400 to 1000		700

		EE Editors		Before		After

		Percentage errors caught		43%		97%

		Workload		generalized		specialized

		(See worksheet for details.)





EEProfit

		

		Analysis of EE Department

		Profit

				Before		After

		Percentage of services sold to professional investors		15%		60%

		Percentage of services sold to individual investors		23%		39%

		Quarterly data (in $1000s)		Before		After

		Revenue from services sold to professional investors		$1,944		$5,276

		Revenue from services sold to individual investors		$230		$390

		Consultant for control charts		$0		$21

		Upgrade to computer system		$0		$183

		Training for upgrade		$0		$67

		Operating expenses		$90		$90

		Profit		$2,084		$5,305

		(See worksheet for details.)
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EEChanges

		

		Cost Benefit Analysis for Earning Estimates (EE) Department

				Before		After

		Analyst workload		uneven		even

		Number of large brokers		10 or 2		all 6

		Number of small brokers		0 or 8		all 4

		Average number of Notes processed daily		400 or 1000		700

		Average Analyst Error Rate (%)		3.19		0.90

		Editor workload		generalized		specialized

		Average Editor Error Rate (%)		1.88		0.99

		Benefits

		EE Department Error Rate (Sum of above two)		5.07		1.89

		Customer complaints related to analyst errors (per week)		32		9

		Customer complaints related to editor errors (per week)		19		10		Savings

		Time spent resolving analyst errors (Hours)  (0.25 hr/complaint)		8.00		2.25		5.75

		Time spent resolving editor errors (Hours)  (0.50 hr/complaint)		9.50		5.00		4.50

		Opportunity cost related to analyst errors  ($1000/complaint)		$   32,000		$   9,000		$   23,000

		Opportunity cost related to editor errors  ($2500/complaint)		$   47,500		$   25,000		$   22,500

		Penalty to individual analyst for error  ($100/complaint)		$0		$   900		$   900

		Penalty to individual editor for error  ($250/complaint)		$0		$   2,500		$   2,500

		Total weekly benefit						$   48,900

		Costs

		Cost to develop control charts		$0		$   3,000

		Cost to implement text recognition for Notes		$0		$   23,000

		Cost for editor training		$0		$   14,000

		Cost for subscription credits  ($200/complaint) * 12 weeks		$0		$   45,600

		Benefits - Weekly benefit * 12 weeks		$   586,800

		Costs		$   85,600

		Benefits - Costs		$   501,200





EEChangesOld

		

		Analysis of Earning Estimates (EE) Department

		Changes

		EE Analysts		Before		After

		Error percentage		3.8%		0.2%

		Workload		uneven		even

		Large brokers		10 or 2		all 6

		Small brokers		0 or 8		all 4

		Average Daily Notes		400 to 1000		700

		EE Editors		Before		After

		Percentage errors caught		43%		97%

		Workload		generalized		specialized

		(See worksheet for details.)





EEProfit

		

		Analysis of EE Department

		Profit

				Before		After

		Percentage of services sold to professional investors		15%		60%

		Percentage of services sold to individual investors		23%		39%

		Quarterly data (in $1000s)		Before		After

		Revenue from services sold to professional investors		$1,944		$5,276

		Revenue from services sold to individual investors		$230		$390

		Consultant for control charts		$0		$21

		Upgrade to computer system		$0		$183

		Training for upgrade		$0		$67

		Operating expenses		$90		$90

		Profit		$2,084		$5,305

		(See worksheet for details.)






