

OPNS 430 Sample Midterm: Solutions


Question 1

Annual spending on weddings in the US is $40 billion, and the average wedding costs $15,000 - $20,000.  A significant expense is the bridal gown.  The average gown costs $800.  Most are sold by independent retailers or by stores affiliated with particular designers.  An example of the former is Ultimate Bride, which offers over 60 different gowns from 12 designers.  A review of the shop promises “Sales people are nice as can be, chatty and doting. … You don’t have to rummage through dresses, searching blindly for the perfect dress. Instead, a consultant discusses your ideas, your shape and the wedding details, then starts bringing out dresses.”  Gowns at Ultimate Bride start at $2,000 and average $3,000 - $4,000.  An example of a designer-affiliated store is Priscilla’s of Boston (owned by May Department Stores).  A review describes their Chicagoland store as “Quiet enough to hear a pin drop, you can expect one-on-one attention … Don’t be surprised if you’re the only one there during your appointment time since the wedding pros here work hard to please your personally.”  The store offers over 80 designs and gowns range from $1,800 - $6,000.  Traditional stores carry a limited number of samples dresses that brides can try on.  (Many brides settle for trying a dress in the wrong size.)  One’s gown is then custom-ordered with delivery times commonly taking over two months.  Gowns are only built in standard sizes so most brides must spend several hundred more dollars on alterations to their gowns.

Another May’s division, David’s Bridal is unique in the industry, selling 20% of all wedding gowns in the US.  David’s sells its own private label gowns as well Oleg Cassini and Gloria Vanderbilt designs.  A typical David’s store has in stock over 2,500 gowns in sizes ranging from 2 to 26.  All cost less than $1,000.  During promotions, gowns start at $99.  If one store does not have a desired design in the correct size, it can be transferred form another store or special ordered.  Special orders typically take 6 to 12 weeks.  A review of one of their seven Chicago area store reads “Princesses need not apply. … The staff is helpful and knows the merchandise but doesn’t provide extensive one-on-one attention or advice. Stores (particularly on weekends) can be swamped with brides-to-be.”  

Using the dimensions discussed in class, compare David’s Bridal’s strategic position to that of traditional players.  What are the implications for how David’s must structure and manage its processes relative to traditional players?

Price/cost:  David’s promises a lower price for a wedding gown.

Time: Because David’s can sell a large number of gowns out of inventory, they will provide faster service to customers.

Quality: In terms of the gowns, there is not really enough information to say.  One might argue that since traditional stores work with a variety of designers, they are more likely to offer more stylish designs (one measure of quality).  What is clear from the information in the question is that traditional stores offer a higher quality experience with greater attention paid to individual customers.

Customization: Yes, the traditional stores sell custom ordered dresses but these are built only in standard sizes.  The real customization from traditional stores is how they tailor the special experience of buying a wedding gown to the individual bride.

David’s must structure its resources to keep its costs low.  This includes having a high utilization of its staff and facilities relative to traditional gown sellers.

Traditional stores must have highly trained staff so they can perform as “consultants” to would be brides.  Both staff and other resources (eg its real estate) will be have a much lower utilization.

Question 2

Agree or disagree with the following statement: Serving different customer niches does not translate into distinct strategic positions unless the best set of processes to satisfy the needs of the niches also differs.

Mark your response with an X: 

_X_ Agree
___ Disagree

Explain your reasoning:

A distinct position in the market requires tradeoffs. If the same business processes are best for serving all customers (or for serving multiple segments of the market), then there will be no differences between firms in the market and competition will reduce to price competition. For example, if there were no differences in the processes required to delivery packages quickly and to deliver them cheaply, there would be no differences in the strategic positions chosen by FedEx and USPS. Either could serve customer who prioritized speed or customers who were looking for a bargain.

Question 3

Think about Rogo’s experience hiking with his son’s scout troop.  (a) Rogo focuses on getting Herbie to move faster. In a factory, what is the comparable lesson in where to target performance?  (b) What steps were taken to enable the troop to move faster?  What is the comparable methodology within a factory?

(a)

Herbie is the bottleneck and to improve the throughput of a process one must focus on bottleneck resources.

(b)

Rogo enables the troop to move faster by removing items from Herbie’s pack and redistributing them to the other scouts.  The comparable methodology in a factory is to move work content from the bottleneck resource to non-bottleneck resources.

Note: Rogo also moves Herbie to the front of the line.  While this keeps the troop together, it does nothing per se to speed up the troop since Herbie is still as slow as he ever was.  Additionally, there are several other ways of increasing the output in the factory.  But Rogo did not bring in additional scouts to carry Herbie’s load (equivalent to adding machinery or outsourcing) or leave Herbie’s excess stuff in the woods (equivalent to the elimination of non-value added tasks).

Question 4

A goal of lean operations is to increase the synchronization between supply and demand.  Name three ways in which cell-based production facilitates this synchronization.  Briefly explain each point.

1.  Cells facilitate the implementation of pull production systems which allows production to respond to demand.

2.  Cells co-locate resources together which allows for a reduction in the transfer batch.  This reduces inventory and smooths the flow of production.

3.  Dedicating resources to one product family should limit the number and duration of set ups required.  This should allow for smaller production batches.

4.  Cross training of workers frequently allows cells to scale up and down the output of the cell by adjusting the number of workers in the cell.

Question 5

Can a service operate on as a push system?  If yes, give an example.  If no, explain why not.

Mark your response with an X: 

_X_ Yes
___ No

Consider a public transit system such as Chicago’s CTA.  Trains are sent out according to a schedule and stop at specific stations whether anyone is getting off or on.

Question 6

The economics department at Southeastern University (SU) has professors at three ranks or levels: Assistant Professor, Associate Professor, and Full Professor.  Assistant professors are hired right out of graduate school.  They are untenured and not guaranteed permanent employment.  42% of professors hired at the assistant level leave before they come up for tenure.  These professors leave in an average of 3.4 years.  The remaining 58% are evaluated for tenure with 35% of them being granted tenure and promoted to associate professor.  Those failing to get tenure leave SU.  On average this review takes place 6.7 years after an assistant professor starts at SU.  In an average year, the SU econ department hires 2.54 assistant professors.

Over the last several years, the econ department has had an average of 4.7 associate professors.  In addition to those who started at SU, this total includes “external hires” who began their careers at other universities.  On average, the economics department hires one external hire at the associate level every four years.  73% of associate professors (whether developed internally or hired from the outside) are ultimately promoted to full professor.  In addition, the department hires some senior scholars at the full level.  Over the last several years, the econ department has had an average of 12.86 full professors.  The average full professor remains at the department for 15.9 years from the time they are promoted to full or hired from the outside.  The flow of faculty through the ranks is shown below: 

a) On average, how many professors are there in the SU econ department across all ranks?

There are ________31.06________ professors on average.

TAssistant = 0.42×3.4 + 0.58×6.7 = 5.314 years.  RAssistant = 2.54

Little’s Law gives IAssistant = 5.314 ×2.54 = 13.5

The total number of professors is then 13.5 + 4.7 + 12.86

b) How many new professors are hired by the department in an average year?

In an average year the department hires  ____3.04_______ professors.

The throughput of associate professors is:

RAssociate = 2.54×0.58×0.35 + 0.25 = 0.76562 professors/year.

From Little’s Law, the total throughput of full professors is:

RFull = IFull/TFull = 12.86/15.9 = 0.809 professors/year.

Of those 0.73×0.76562 professors/year = 0.5589026 professors/year are associates who have been promoted.  The remainder 0.809 - 0.5589026=0.25 professors per year must be external hires.

The average number of annual hires must then 2.54 (assistants) + 0.25 (associates) + 0.25 (fulls) = 3.04

c) How long (in years) does the average professor stay at the SU economics department?

The average professor stays for  ____10.22________ years.

Using Little’s Law we have T = I/R = 31.06/3.04 = 10.22 years
Question 7

Home-Auto Insurance offers both home owner’s insurance and auto insurance. About 60% of the applications are for home owner’s insurance and the others are for auto insurance. The overall flow of the process is shown below, together with the activity times and resources.

A home owner’s insurance application consists of two forms: F1, which relates to the home owner, and F2, which relates to the property. Upon receipt, each application is processed, recorded, and separated into F1 and F2. This operation (Activity A1 below) is done by Alex and takes 15 minutes. F1 is processed (at Activity A2) by Brian for 25 minutes per unit. F2 is processed (at Activity A3) by Carolyn for 15 minutes per unit. F1 and F2 are then recombined and further processed (at Activity A4) by David who writes the final policy for 20 minutes.

Auto insurance applications are processed by Carolyn (at Activity A5); each takes 20 minutes.

a) What is the theoretical flow time for an auto insurance application?  What is the theoretical flow time for a home owner’s insurance application? 

Theoretical flow time for an auto insurance application is ___20____ minutes.

Theoretical flow time for a home owner’s insurance application is ____60____ minutes.

For auto policies the process has a single step.

For homeowner’s there are two paths:

A1-A2-A4 = 15+25+20 = 60 mins

A1-A3-A4 = 15+15+20 = 50 mins

The first is obviously the critical path.

b) What is the capacity of Home-Auto Insurance (in applications per hour) given its current product mix? 

The process capacity given the current mix is ___3.53______ applications per hour.
Resource


Unit load



Unit capacity

Alex


15*.6=9



60/9=6.67

Brian 


25*.6=15



4

Carolyn 


15*.6+20*.4=17

60/17=3.53

David 


20*.6=12


5

Carolyn is bottleneck

c) The firm is operating at capacity but management believes that there is more demand to be served.  Two process improvements have been suggested.  One would shorten the time to do Activity A3 (Process Property) by 2 minutes.  The other would shorten Activity A5 (Process Auto Insurance) by 2 minutes.  There is only the budget to implement one change.  Assuming that Home-Auto Insurance’s product mix does not change, which would you recommend? Explain your reasoning.

Circle one: 

Shorten A3






Shorten A5

Implement either one; they will have the same positive impact.

Do not implement either one; neither will increase capacity.

Explain:  Shortening A3 will lower Carolyn’s unit load by 0.6*2 = 1.2 minutes.  Shortening A5 lowers her unit load buy 0.4*2 = 0.8 minutes.  Hence shortening A5 results in the biggest increase in the bottleneck’s capacity.

Question 8

Lilac Technologies (LT) receives a wide variety of emails.  Messages range from requests for technical support from existing customers to general inquires about products from potential customers.  LT’s policy is to reply to all emails within 24 hours.  LT has two contact centers processing emails.  The first is on the east cost and is open from 8:00AM to 4:00PM (all times are Eastern Standard Time).  It can process 45 emails per hour.  The second facility is on the west coast and opens at noon (EST) and can process 30 emails per hour.  It also operates for an eight-hour shift.  The two contact centers pull emails from the same server in a first come, first served fashion.  Work unfinished by the east coast facility is completed by the west coast center.  On an average day, emails arrive at a rate of 35 per hour from 8:00AM until 6:00PM.  At all other times, emails arrive at a rate of 15 per hour.  

a)  Draw an inventory build up showing the number of emails waiting to be answered. Note that time zero on the grid below is midnight eastern time, so hour 13 is 1:00PM EST etc.

No one is answering emails from 8PM – 8AM EST.  Hence there must be 4*15 = 60 emails at time 0 and 15*12 = 180 emails when the east coast facility opens time 8. From 8AM to noon, emails arrive at a rate of 35 but are being processed at a rate of 45, so inventory is falling at a rate of –10 and inventory must be 180 – 10*4 = 140 at noon.  At noon, the second facility opens and inventory falls at 35 – 75 = -40.  Inventory hits zero in 140/40 = 3.5 hours i.e., at time 15.5. It stays at zero until the east coast facility closes at time 16.  From time 16 to 18, inventory increases at rate 35 – 30 = 5 so there are 10 emails in inventory at time 18.  At time 18, the input rate drops to 15 so inventory falls at rate 15 – 30 = 15.  Inventory thus hits zero in 10/15 = 0.667 hours and remains at zero until the west coast center closes at time 20.
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b)  LT plans to close one facility and increase the staffing at the remaining facility so that it can handle 70 emails per hour.  Given this plan evaluate the following statements and briefly explain your reasoning.

TRUE   or   FALSE:
The longest time that a customer will have to wait for a reply will be shorter than under the current system.

The current longest wait is 12 hours for an email that is received just as the west coast center closes.  Under the new system, that will increase to 16 hours.

TRUE   or   FALSE:
The company will still be able to answer all emails within 24 hours 

The new capacity is 8*70 = 560.  The number of emails received is 10*35 + 14*15 = 350 + 210 = 560 so there is sufficient capacity to keep up with demand.
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