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Abstract: The purpose of this paper is to study the waiting time of patient coming for the checkup by the doctor in the clinic. To analyze the
different parameters, arrival rate ,service rate ,utilization factor, the average number of patient in the system , average number of patient in the
queue, average time spent by the patient in the system ,average time spent by the patient in the queue.
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l. Introduction

Queuing Theory described a system having the customers
arriving for the service, waiting for the service if the number
of customers are more in numbers and leave the system after
getting the service. It is commonly unwanted part of our life
.In our day to day life everyone is facing this problem to
stand in a queue for the service. Queuing theory is also
called as a branch of Operations Research because the
results of Queuing models are often used in the Business
decisions. Queue theory is a mathematical approach for
analyzing waiting lines. Unfortunately queuing is common
in most of the fields. Some of the common examples of
queuing are customers waiting at a supermarket checkout
counter, waiting at ticket purchasing counter, waiting for a
bus or train , waiting at the telephone booth or a barber’s
saloon, waiting for service in banks and banks ATM
counters, waiting at Toll paying counter, waiting at electric
bill paying counter etc.

In day to day life it has been observed that there is increase
in demand of facilities and if the service facilities are not up
to the mark to satisfy the customer in a specific time,
customer requires too much time to get service from service
mechanism, result in the formation of queue. To solve the
problem of the waiting time of customer it is essential to
modify the service facility. To get optimum level there
should be maintain a balance condition to minimize the sum
of cost of customers waiting time and cost of service
facilities. In this paper we collect data from a Dhanashree
clinic of Dr. Aniruddha Deuskar Nandanvan layout Nagpur
to study the different parameters in queuing theory and
analyze the results.

Characteristics of Queuing System

1. Arriving characteristics: It is a input source of entering
the customer into the system. Pattern of customers arriving
in this case is finite and waiting for the service in a single
queue.

2. Queue Discipline: A specific discipline is to be maintain
while availing service facility. It is a process of rules and
regulation followed by the customer to enter the system for
the service. The rule implemented for the service in this case
are First- Come First-Served (FCFS) and Priority service.

3. Service mechanism: It is a process and pattern of giving
service to the customer. It is based on the policy decided for
the service facility in which customers are serviced and
leave the service system. Here Service mechanism follows
single channel-single phase.

Probabilistic Queuing Models

Poisson-Exponential, Single server-Finite population model
(M/M/1: N/FIFO, Priority)

Little’s Formula:
L=AT

Where L is expected number of customers in the system, A
is average arrival rate of customer and T is the average
service time for a customer.

By using this theorem expected number of customers in the
system can be determined.


http://www.ijritcc.org/

For the analysis of the different parameters of queue theory
following variables will be investigated:

1. Mean arrival time of customer, A
2. Mean service time of server, |

3. p=— utilization factor,
MU

Al . L
4.P, =|1—— is the probability of no units in the
7,

system
5. Probability of having exactly N customers in the

system P, = ()" Py, for any value of n

6. Percentage of idle workstation = (1— p)100%

A
7. Expected number of units in the system L = ——
u—A
8. Expected number of units in the queue waiting for service
ﬂ, 2
Lq =
u(p=A4)
9. Expected waiting time a unit spends in the queue
W = L __Pr
A u-A

10. Expected waiting time in system (time in queue plus
service time) the queue

Observations:
Data was collected during peak hours 7.00 pm to 8.00 pm

Time in minutes No. of patients counted
in queue
Start of peak hours(0 5
min)
After 15 min 15
After 30 min 24
After 45 min 35
After 60 min 48

Calculations:
ﬂl :E=0.67,ﬂu2 :@:0.6
15 15
4, =028 073 5, -8B _gg7
15 15

Avg. arrival rate= 4 = 0.718 patient/min
On an average each patient spends 15 minutes in clinic.

L=AT =0.718x15=10.77 patients

U= Ad+l) =0.7847 c.p.m.
p= 0.718 =0.9150
0.7847

P, =1-0.9150 = 0.0850
P, = (0.0850)(0.9150)"
L, =9.8571, W, =13.7285,W =15.0029 min

Percentage of idle workstation=8.5%
1. Conclusion:

The percentage of idle workstation is very less and
utilization factor is very high so it need some improvement
in the service facility .An extra staff should be appointed to
assist the doctor so that patient can get service rapidly and
reduce the waiting time.
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