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1 nYav
Calls Average Speed Agent’s -

Per Hour | of Ans%ver %)secs) Occulf)%ancy (%) P(Wait>0)
180 57.8 85.7% | 1-0.518=0.482
185 79.6 88.1% | 1-0.447=0.553
190 113.5 90.5% | 1-0.37=0.63
195 171.3 92.9% | 1-0.286=0.714
200 289.2 95.2% | 1-0.197=0.803
205 647.0 97.6% | 1-0.101=0.899
210 | n/a n/a

2 nYvav
Calls Average Speed Agent’s -

Per Hour | of Ans%ver ?secs) Occulf)gancy (%) P(Wait>0)
180 9.2 80.7% | 1-0.699=0.300
185 10.6 82.2% | 1-0.666=0.333
190 12.0 83.7% | 1-0.632=0.367
195 13.5 85.1% | 1-0.598=0.401
200 15.1 86.3% | 1-0.564=0.435
205 16.8 87.5% | 1-0.530=0.469
210 18.6 88.7% | 1-0.497=0.502
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File Table Settings Help

Perfarmance Profiler Staffing Query l Advanced Profiling ‘ Advanced Gueries ‘ Yhat-if Analysis I
Stafﬁng Staffing Query tool helps you decide how many Agents your Call Center requires. Enteryour call center's Performance Goal
Query (inactive Performance Indicators appear in parenthesis) and other parameters, then press 'Compute’.

Your Call Center's Parameters Settings

*  Performance Goal |Agent's Occupancy j | 60% * Features: Abandons

*  werage Time to Handle One Call immiss) IW *  Basic Interval; G0 minutes

*  Calls per 60 minute Interval 540 * Target Time: 00:10 (mm:ss)

*  mverage Callers' Patience (mmiss) IW

Compute *  Afdto Table Delete Roves Clear Al ‘ Export ‘ Graph
Basic Target Average ' Average o
Interval Time to Ni;n;ﬁrsof Handling ﬁﬁ{pr;r g;i';g; O?Euepnatr?cy %Answer %Abandon  Speed of
(minutes)  Answer Time Answer
Lower
Upper l:l
1 60.0 00:10.0 14.0 04:00.0 180.0 03:00.0 80.7% 94.2% 5.8% 00:09.2 Settings
2 60.0 00:10.0 15.0 04:00.0 180.0 03:00.0 TT.0% 96.2% 3.8% 00:06.0
3 B0.0 00:10.0 26.0 04:00.0 360.0 03:00.0 87.5% 94.8% 5.2% 00:08.6 l:l
4 GO0 00:40.0 270 04000 3600 03000 85.4% 96.1% 39%  00:06.4 PEIEITMEEGS
i} 60.0 00:10.0 ar.o 04:00.0 540.0 03:00.0 91.6% 94.2% 5.8% 00:09.8 I:l
B B0.0 00:10.0 38.0 04:00.0 540.0 03:00.0 90.3% 95.3% 4.7% 00:07.9 Indicatars
7 -
Ready 20172010 1:06 PM

2200 IPTIN RN DR WPRA ITHD NN 0P NOY NIIWNIY MIXID NIV WIV XN
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Erlang-A: The Garnett Delay-Functions

P{W, > 0} vs. the QOS parameter g, for varying patience 6 /.
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— Halfin-Whitt ——GMR(0.1) GMR(05) —GMR(1) —GMR()
—GMR() =——GMR(10) GMR(20) =——GMR(50) == GMR(100)

GMR(x) describes the asymptotic probability of delay as a function of f when
0

= X. Here, 8 and p are the abandonment and service rate, respectively.

Note: Erlang-C = limit of Erlang-A., as patience | indefinitely.
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Erlang-A: % Abandonment

%Ab x \/n vs. 3, for varying
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Erlang-B (M/M/N/N) Jagerman, 1974

As N | oo, VN P(Blocked) = \/I\_-"ELN —a, O0<a<l

iff \/W(]‘_!OA') _>'d‘ —0o0 <.B< o, (P‘N: %:%)-
(equivalently N ~ Ry + 3v Ry )
in which case a=h(-p3) (hazard rate of N(0,1))

Erlang-C (M/M/N) Halfin & Whitt, 1981

As NToo, P(Wait >0)=Foy —a, O0<a<l + customer

iff VN(1— pn) — B, 0 <8< oo, «— server
(equivalently N ~ Ry + 5VEBy ) « manager
in which case a=[1+73/ h(fﬁ)]_l, the Halfin-Whitt function.

Erlang-A (M/M/N + M) with Garnett & Reiman, 2002 !

As N ]oo, P(Wait >0) — a, D<a<l
iff VN(1—py) — B, —xo < <o (equiv: N & Ry + 8y Ry)
iff VN P(Abandon) — 7, 0 << oo,
- =]
in which case a= [1 + %} . 6= p3\/p/6
and v =af [@ - 1} , (What if g = 87)
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S0 NTNRY IRIPIV NNON NI, )NONID ITNN KW NRSINDD MPO NXIN TN 4.5

Biased Sampling
A renewl process is a counting process with i interarrivals.

Descriptions: &= {f(t), t =0} or {T0.75,. ..} 5id, or {5, 5. ...]
Exampple: Poisson ex ponential Erlang

Storyn Buses arrive tooa bus stop acconding to a renewal process By = { Falt), 1 = 0},

I — times between arrivals of the buses,
Passengers arrive to the bus stop in a completely random fashion | Polsson ).
SF — arrival times of the passengers.

(ueation: How long, on average, do they wait? Plan service-level.

xm }

R

A= {A[#], + = 0} = Poisson arrivals of passengers.

X = {X(t), t =0} = state = Virtual waiting time.

lim b X()dt = lim | jw X (57 — | 1
-
fim fj X(t)dt = lim 5 X(S7 )

1 . . : - o . L.

- E(TH 1+ (Th), c= coeflicient of variation,
2 1 1 1] E
2 3

. Bias, due io variability
“Dieterministic” answer ! :

Check Poisson bus arrivals to derive Parados:
1 “stochastic” answer) = § (“deterministic” answer).
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