PGDM/PGDM-IB, 2018-20
Process Analysis and Improvement (DM- 342/IB-317)
Trimester-1I1, End-Term Examination: March 2019

Time Allowed: 2 ¥4 hours Max Marks: 50
Roll No:

Instruction: Students are required to write Roll No on every page of the question paper. Writing
anything except the Roll No will be treated as Unfair Means. In case of rough work please use the

answer sheet.
Section A
Please attempt any THREE questions. Each question carries 5 marks. Please be brief.

Al. The Toyota Production System identifies inventory as the biggest waste. Do you agree? Why?
Name two characteristics in TPS that help significantly reduce this waste.

A2. Consider the Xootre example. The production process comprised three stations: station 1 (12
min), station 2 (10 min), and station 3 (8 min). The data in parentheses are the respective
processing times. Each station is manned by one worker. What is the cycle time? What is the
flow rate? Keeping the number of stations and the flow time the same, what is the best flow
rate possible in this case? Assume that demand is not a constraint.

A3. Besides teaching, members of a business school faculty are also expected to create and
disseminate new knowledge in the form of research publications. While number of papers
published by an individual in a given period is important, the quality of the papers is also
important. How will you define research productivity for a faculty member? How will you use
quartile analysis to improve the average research productivity?

A4. In a large hospital, there are 10 births per day. 80% of the deliveries are easy and require
mother and baby to stay for 2 days; 20% of the cases are more complicated and require a 5 day
stay. What is the average occupancy of the department?

AS5. Consider a two-stage process. The processing time for stage 1 is 3 min (constant), while that
for stage 2 is normally distributed with a mean of 9 min and standard deviation of 2 min. What

is the probability that the flow rate of the process will be 20 units per hour?

Section B

Please attempt any TWO questions. Each question carries 10 marks.

B1. Infusion US is a start-up that offers powerful and energizing infusions in a non-hospital
setting for athletes (just electrolytes, ©). The service process includes five activities that are
conducted in the sequence described below. (The time required for each activity is shown in

parentheses).

Activity 1: Welcome and explain procedure (7 min)




Activity 2: Take vitals, insert IV, and take blood (13 min)
Activity 3: Mix infusion treatment (12 min)
Activity 4: Infusion (30 min)
Activity 5: Debrief (5 min)

Three nurses (S1, S2 and S3) offer the services in a worker paced line. The assignment of
activities to the nurses is given below.

S1 — Activity 1 and Activity 2
S2 — Activity 3
S3 — Activity 4 and Activity 5

Assume the demand to be unlimited and that the process admits patients at the rate of the
bottleneck.
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a. Which nurse is the bottleneck of the process? (2 marks)
b. What is the utilization of nurse 2? (2 marks)
c. What is the cycle time in minutes? (2 marks) _‘
d. What is the average labour utilization across all three nurses? (2 marks) ..
e. What are the direct labour costs associated with serving one patient? Assume wages .
@ $30/h for nurses 1 and 2, and $60/h for nurse 3. (2 marks) o~
B2. Line balancing is a critical aspect of an assembly line. Consider an assembly line comprising 11 :\
operations, as listed in the table below. Please note that combination of tasks at one station of -
the line is possible. -
Sequence Task Task time :_‘
(min) A
1 A 20 :‘
2 B 10 ,
-
3 g 5 ™~
4 D 10 ~
5 E 5 "~
6 F 5 ~
-~
7 G 10 ~
8 H 30 -~
\
9 I 10 -
T
10 J 5 A
11 K 30 -‘1
a. Assume that the process is capacity constrained (there is enough demand), and that each n

task is performed by one worker. What is the maximum capacity of this line? (2 marks)




b. Create a balanced line that achieves the maximum capacity while maximizing the labour
utilization, without disturbing the sequence of the tasks. How many stations will you need
(draw a schematic diagram of stations and assigned tasks)? (2 marks)

¢.  What will be the average labour utilization of the line (created in part b)? (2 marks)

d. If shuffling of tasks were allowed, would your line differ from the one created in part b?
Illustrate with a diagram of the new line. (2 marks)

e.  What will be the average labour utilization now? (2 marks)

B3.  Dr Peters is a physician employed by a large primary care practice in Wynnewood, PA. The
practice in which he works is open 260 days a year. Physicians have 30-minute appointment
slots starting at 8 am all the way up to 6 pm. The practice is looking for improvement
opportunitics and wants to get a sense of the Overall People Effectiveness (OPE) of their
physicians. The data collected so far suggests that:

- Dr Peters, because of his German parents, spends 30 work days a year on vacation at
Germany.

- He also loses 2h of potential work time each day due to electronic medical record-keeping
(he blocks these 2 hours in his schedule, so no appointments are available during this
time). _ ,

- Dr Peters has a really busy schedule, so 75% of his appointments are booked.

- About half of the patients Dr Peters sees are coming for their annual check-up. Such exam
appointments are made a long time in advance. About one out of every six patients does
not show up for his or her appointment.

- Though the appointment slots are 30 minutes per slot, Dr Peters only spends, on average,
23 minutes with the patient (or doing work related to the patient afier the patient has left
the office). Of those 23 minutes, about 5 minutes could easily be done by one of Dr
Peters’s assistants.

a. How many patients does Dr Peters see on a typical day when he is at work? (5 marks)
b. What is his OPE? (Assume that his maximum availability is 260 days in a year) (5 marks)

Section C

With respect to the case ‘Middletown General Hospita! Emergency Department’ please answer the
following questions.

1. Cl.1In 2011, what was the average number of observation patients in the hospital? What was
— the average numbsr of admitisd pationts in the hospital?
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inpatient beds that were formerly filled by observation patients can now be filled by
inpatients, who stay on average 5.8 days and net the hospital $3,500 each.

5. Is there a financial business case to be made for building the ED observation unit, taking into
account the costs (fixed and variable) and the revenues? You may answer this question using
the payback period.

(5 x 3 marks)
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Middletown General Hospital Emergeng$ Depament

Observation Unit Analysis Exercise

Dr. Nate Greene, director of the Middletown General Efi: gency Department (ED), looked out over the
patients on mobile beds lined up in the hallway. He could arely meet their eyes, understanding fully

how upsetting a lack of privacy and impressions of stgngard care are to vulnerable people in need.
Unfortunately, overcrowding in the ED was commgF @, scarcity of inpatient beds in the main
hospital. There was no place for these patients fdi jent bed opened up

“There has to be a better way to manag&i¥iigsa for the sickest patients,” he muttered to himself.
Greene knew that day the ED had already 0 patiénls into the hospital on observation status, and

he wished he could call those bag ke,

iafyf care hospital with 400 inpatient beds. In 2011, the Middletown
- Hospital Emergency Department®d(§p bout 200 patients each day. On average, 150 were dlscharged

after being seen,

i atients stayed on observation status for an average of 1.2 days before being either
dischargeis.or admitted (upgraded to inpatient status). Eighty percent of observation patients were
discharged, ®iid 20% were upgraded to inpatient status. After admission, observation patients stayed an
guerage of 5.8 days before discharge and netted the hospital $3,500. See Figure 1.
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Middletown General Hospital Emergency Department Observation Unit Analysis Exercise w1033

to staff than inpatient beds due to the more stringent code requirements associated with an inpati ay.
In addition, in Certificate of Need' states requlators make increasing observation bed capacity m e
than increasing licensed inpatient bed capacity.

administration. He made some rough calculations and estimated that if an ohsgh e d
the average profit per observation patient who was discharged without beinffigg ¥ would be $3,700.
He also estimated the fixed investment required to construct (and equip) an ED OYB@fvation unit to be $5
million plus $60,000 per bed.

Weary of compiling numbers and trying to make sense of them in the ps of time he was able to steal
between shifts in the ED, Greene decided to give the project to a group o jness students from a local
university who had been assigned to him as part of a project cour

“Team, I need a business case. You can assume that all vacat backfilled by new admitted
patients, and that all of those new patients come in on aditted status and so représent $3,500 in profits

to the hospital,” he said. “What I want to know is wheth observation unit makes economic sense for
Middletown.” '
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