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cities. Unlike traditional hotels, proximity or conve-
nience is irrelevant for boutique hotels, but they are
often located in cities with vibrant economies that are
media or big fashion capitals to best attract their tar-
get market.

The second type is resort destination hotels. Lo-
cated in well-hidden deserted corners of islands or
mountains tucked away from the world, these hotels
are smaller, more intimate, and less technology-
focused. Unlike city destination hotels, the guest ex-
perience is based not on having cutting-edge
technology, but on excluding it. Also, the more dif-
ficult it is to reach the destination, the more fashion-
able the location is considered. The goal of these
hotels is to provide the ultimate “get away from it all.”

CHAPTER 3 @ New Product Development
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QUESTIONS

1. What are the operational challenges associated
with developing new boutique hotels?

2. What can we learn from the mass customization
of tangible goods (e.g., Lands’ End or Dell) that
can be applied to the mass customization of ser-
vices (e.g., boutique hotels)?

3. How can boutique hotels maintain a consistent/
standard level of service without compromising
their unique/personalized service mission?

Source: This case study was developed by Melissa Reich and Ho Jung Kim
under the guidance of Rohit Verma.
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P-System: Fixed Period

The demand for a given type of socks at a sporting goods store is 1,976 pair,
the holding cost is $0.50 per pair of socks per year, and the setup cost is $20 per
order. Lead time is 3 weeks, and o, = 4. A cycle-service level of 88 percent is
desired.

Determine the period (P) and the target inventory (T').

SOLUTION

We first calculate the economic order quantity as

FoQ =1/2D8 - 4/2* 1'50725 $20 _ /158,080 = 397.59

which we round up to 398.
Next, we calculate the period that best approximates this EOQ, using Equa-

tion 6.
p=EOQ
. Dt
— 1,967 pairs of socks/year
where D, = par 2 y = 38 pair of socks/week

52 weeks/year

=398 _
P= 38 = 10.46 weeks

which we round to the nearest integer, or 10 weeks.

Next, we determine the target inventory level, T, by first looking up the num-
ber of standard deviations of demand that corresponds to 88 percent. From the
Appendix, we look for the value closest to 0.8800; there is a value of 0.8790 (z =
1.17) and a value 0of 0.8810 (z=1.18), so we use z=1.175 as a rough interpolation
between the two values. We also use 0,,; = 0,,, =0, VP +L = 4/10 + 3 = 14.42.

T=D,,, + zo},, = 38 pair of socks/week * (10 + 3) + 1.175 4 V10 + 3 =
494 +16.95 = 510.95 :

which we round up to 511.

1. The current order quantity for Paul’s Pasta Pin- 2. The current order quantity for Electric Powerbars |
wheels is 200 boxes. The order cost is $4 per or- is 100 bars. The order cost is $10 per order, the |
der, the holding cost is $0.40 per box per year, holding cost is $0.25 per bar per year, and the
and the annual demand is 500 boxes per year. annual demand is 2,000 bars per year.

a. Calculate the annual holding cost plus the a. Calculate the annual holding cost plus the
annual ordering cost to get the total annual annual ordering cost to get the total annual
cost when using an order quantity of 200 cost when using an order quantity of 100 bars.
boxes. b. Calculate the EOQ and the total annual cost

b. Calculate the EOQ and the total annual cost for this order quantity.
for this order quantity.

c. How many orders per year are necessary when
- Q = 100? How many orders per year are neces-
: : sary for the EOQ in part b?

d. Graph the annual inventory cost (IC) using MS
Excel. Show the holding cost, ordering cost, and
total inventory cost as a function of order size Q.
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CHAPTER 10 & Capacity Planning

1. A hospital emergency room averages 50 patients
per shift. A shift is 8 hours long, and the average
patient requires 20 minutes in the exam room.

a. How many exam rooms should the hospital
have if it wishes to maintain a 30 percent ca-
pacity cushion?

b. Discuss whether you think a 30 percent capac-
ity cushion is appropriate for a hospital emer-
gency room. What factors would you consider
when setting this cushion?

. A fast-food restaurant averages 150 customers per
hour. The average processing time per customer is
90 seconds.

a. Determine how many cash registers the res-
taurant should have if it wishes to maintain
a 10 percent capacity cushion.

b. Discuss whether you think a 10 percent capac-
ity cushion is appropriate for a fast-food restau-
rant. What factors would you consider when
setting this cushion?

. A university has demand for 10,000 classroom seats
per day (one student in one class is a classroom
seat). All classrooms have 50 seats, and the day is
considered to be 10 hours long for scheduling pur-
poses. Each class takes 1 hour. Determine the num-
ber of classrooms required if the university seeks to
maintain a 20 percent capacity cushion.

. MondoCycle manufactures three different types
of bikes: the Tiny Tike, the Adult Aero, and the
Mountain Monger. Given the production schedule
in Table 10.11, including setup and processing
times and lot sizes, calculate the required capacity
for this year’s production. Note that the times are
given for individual production lines, so capacity
calculations should be in terms of the number of
lines necessary. Assume that MondoCycle operates
two shifts, each with 2,000 hours per year, and
wishes to maintain a 15 percent capacity cushion.

TABLE 10.11
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5. A local bakery, Main Street Bakery, produces and

sells to a national grocery chain five varieties of
pastry: Muffin Tops, Doughnut Slices, Cookies,
Cream Puffs, and Fritters. Assuming that Main
Street operates a single shift for 1,800 hours per
year, calculate the required capacity. The process-
ing time per unit, setup time per lot, annual de-
mand, and lot size are given in Table 10.12.
Assume that the times given are for a production

o Adult Mountain
| Tiny Tike | Aero Monger
Annual 12,000 18,000 19,000
demand |
Processing |
time 60 120 10.0
(minutes)
Average
lot size 120 200
Setup time 50 | 40 | 70
(minutes) | |

cell of four workers each, so the required capacity

should be in terms of the number of production
cells needed. Main Street would like to maintain
a 10 percent capacity cushion.

6. Two machines (a grinding machine and a rolling
machine) are required to make each of five prod-
ucts with the processing time, average lot size,
and setup time given in Table 10.13. Each ma-
chine is notorious for breaking down frequently;
thus, the company wants to maintain a 30 per-
cent capacity cushion. Each machine is available
for 12 hours per day, 260 days per year. Deter-
mine how many machines of each type are
required.




CHAPTER 11 & Quality Improvement Methods

ve Cash is the new CFO at Southtown Medical
Center (SMC). Southtown provides dermatology
services to an average of 90 patients each day. Dave’s
approach to management includes spending a day
with each staff member in his department to under-
stand that person’s duties. After two days with the
two billing clerks, he realized that nearly 50 percent
of their typical day is consumed by reworking pay-
ment denials from insurance companies resulting
from billing errors and resubmitting the charges to
the insurance company. The rest of their day is spent
handling patient telephone calls regarding their ac-
counts. Dave noted that a large number of patient
calls are from irate customers asking for an explana-
tion of why the services provided by SMC were de-
nied by their insurance payer. The remaining patient
calls are requests for balances due or for explanations
of outstanding charges on their accounts. Dave is
quickly coming to the conclusion that thousands of
dollars in insurance payments are being denied or
delayed each week because of erroneous bills. He be-
lieves that in some cases, the insurance payment is
never recovered, and either the patient or SMC is
stuck with the bill. He is also very unhappy that a
significant amount of his staff time is consumed with
reworking billing errors. Something has to be done
about this situation, and he is determined to investi-
gate and find a remedy.

Federal laws require that “clean,” or correct, elec-
tronically submitted bills be processed by the insur-
ance company within 10 working days. Whether the
bill is paid in full, partially paid, or denied, the reason
for the action is stated on the explanation of benefits
(EOB) from the insurance company. EOBs are mailed
to both the patient and the provider of services, in
this case, SMC.

Dave begins asking questions of everyone in-
volved in SMC's billing process. Figure 11.21 shows
flowcharts of the billing process. When a patient checks
in to see a physician, a form is generated with the
patient’s demographic and insurance information.
This form, known as an evaluation form, is placed on
top of the patient’s medical chart. When the medical
visit is completed, the physician notes the patient’s
diagnosis and any procedures that are performed. The
nursing staff then assigns a four- or five-digit Interna-
tional Classification of Diseases (ICD) code to the
diagnosis and a five-digit Current Procedural Termi-
nology (CPT) code to the procedure(s) performed.
ICD and CPT are universal coding systems used by
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service providers and payers to describe, in detail, the
procedure performed and the diagnosis that necessi-
tated the procedure. The CPT code determines the
fee, and it may be modified and additional charges
added for more extensive procedures. The ICD code
must support the need for the procedure, or the bill
will be denied by the payer. An incorrect or missing
digit in either code can result in a lower payment or
complete denial of the bill.

The evaluation form is then given to the recep-
tionist, who enters the codes into the patient’s ac-
count on the computer system. The computer system
does not have the capability to check the accuracy of
the codes; it simply accepts whatever is entered. Bills
are electronically submitted overnight to the appro-
priate insurance carrier. The process appears to be fast,
yet it is not very effective because of the lack of qual-
ity checks in the process. Dave knows that he needs
to dig further to determine exactly where breakdowns
occur in the system.

Next, Dave meets with some of the nursing staff
to learn their process for assigning ICD and CPT
codes. One of the nurses explains that the members
of the nursing staff are not really trained to assign
ICD and CPT codes; they receive only one hour of
formal instruction at the beginning of every year
when the new codes are issued. The rest of their cod-
ing training comes from the more senior nurses in the
department. She also fills him in on a secret: The
nurses resent having to do the coding and sometimes
just assign any code to get the paperwork out of their
hands. Dave is astounded. The most important source
of SMC revenue is being handled by inadequately
trained staff members who resent the responsibility.

Dave goes back to his office to mull over this
situation and determine his next step. He knows that
he cannot justify hiring coding specialists at an addi-
tional cost unless he can first prove the existence of
the problem with facts and numbers. He will also
have to prove that coding specialists are necessary to
correct the problem. Dave knows from previous expe-
rience that coding specialists can increase revenue by
10 to 20 percent on an ongoing basis by optimizing
reimbursement through correct application of coding
rules. Dave decides to call in Karen Coder, a coding
consultant he has worked with previously, to con-
duct an initial study. She starts by sampling 20 bills
each day over a 20-day period and comparing the
billing information to the information in the medical
chart. Figure 11.22 (on page 445) shows the results of
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CHAPTER 11 @ Quality Improvement Methods

1

[ B Number incorrect

R BBk

FIGURE 11.22

QUESTIONS

1. Analyze the data in Figure 11.22 and, using the

appropriate control chart, determine whether the
system is in control. '

2. Using the data in Table 11.12, develop appropri-
ate control charts to determine whether the cod-
ing process is under control for each doctor.

3. Suggest recommendations to reduce billing errors.
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