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1n%av
Calls Average Speed Agent's .
Per Hour | of Ansvgver éecs) Occupgancy (%) 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 nYav
Calls Average Speed Agent's )
Per Hour | of Ansé;ver (P;ecs) Occupgancy (%) 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 ‘ Advanced Profiling ] Advanced Queries l Wihat-if Analysis l
Stafﬁng Staffing Query tool helps you decide how many Agents your Call Center requires. Enter your call center's Performance Goal
Query {inactive Performance Indicators appear in parenthesis) and other parameters, then press 'Compute’.
Your Call Center's Parameters Settings
¢ Perfarmance Goal {Agent's Occupancy Lj | 50% * Features: Abandons
*  jwerage Time to Handle One Call immiss) IW * Basic Interval: G0 minutes
*  Calls per 60 minute Interval 540 *+  Target Time: 00:10 (mmess)
*  werage Callers' Patience immiss) IW

Compute 4 Addio Tahble Delete Rows Clear All J Export I Graph
Basic Target Average . Average -
Interval Timgto Nimber of Handligng Calls per A\fe_rage Agents Y%Answer %Abandon Speedgof :
{minutes)  Answer gents S Interval Patience  Occupancy F ——
Lowwar
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 Seftings
2 60.0 00:10.0 1:5:0 04:00.0 180.0 03:00.0 T7.0% 96.2% 3.8% 00:06.0
g 600 00100 26.0 04:00.0 360.0 03:00.0 87.5% 94 8% 2% 00:08.6 l:l
4 g00 00400 270 04000 3500 03000 85.4% 95.1% 39% 00064 Parameters
5 600 0o0:10.0 370 04:00.0 540.0 03:00.0 91 6% 94 2% 5.8% 00:09.8 I:l
1] 600 00:10.0 38.0 04:00.0 540.0 03:00.0 90.3% 95.3% 4.7% oo:ov.a Indicators
7 -
Ready 2/1/2010 1:08 PM
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Report 1
Average Service | Offered | Number of | Average Wait| Served Immediately
Time | Arrivals
Time (sec) Load Agents (sec) (%)
7:00 58 410 13.2 15.3 107 55.8
7:30 42 450 10.5 13.9 42 72.4
8:00 51 433 12.3 14.5 78 57.9
Report 2
Average Service | Offered | Number of |Average Wait| Served Immediately
Time | Arrivals ‘
Time (sec) Load Agents (sec) (%)
18:00 61 582 19.7 20.0 2089 4.7
18:30 58 613 19.7 20.0 2153 5.8
19:00 56 603 18.8 19.6 1578 9.2
Report 3
. Average Service | Offered | Number of | Average Wait| Served Immediately
Time | Arrivals
Time (sec) Load Agents (sec) (%)
22:00 15 407 3.4 10.8 0.0 100.0
22:30 17 357 3.4 9.6 5.1 99.1
23:00 12 312 2.1 8.9 0.0 100.0

10ffered Load -n avinn 7895 Y1100 .3.7
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- RMSE (Root Mean-Square Error) n>nnn 200 nyapd 0710 7w 17100 Nndoa .3.12
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The Erlang-B Queue in the QED -Regime

Recall the Erlang-B Formula:

RY n I
Fin = P{Blocked} =— /Y —

gl ¢ e Y
Consider a sequence of M /M /n/n queues,
indexed by the number of servers n = 1, 2, . ...
e )\, = arrival-rate, varies with n;
e 1 = service-rate, fixed (independent of n).

e R, = \,/pu (Offered Load) ; p, = R,,/n (Load per Server);

We shall use R and p, without the subscript n. for simplicity.

Theorem (QED Erlang-B; Jagerman, 1974)

As n — oo, the following 3 statements are equivalent:

1. Customers: E;, ~ % for some v > 0;
2. Servers: pr1-— % for some [—o0 < B < 0 ;

3. Manager: n ~ R+ (VR (squareroot “staffing”);

in which case

=B _ B)
o= Bl—=R) = ¢ = i
= M0 =508 T )

where ¢, @, P and h are the density, cdf, survival function and

hazard rate of N(0,1) (standard-normal), respectively.

Note: Servers’ Occupancy ~ 1— ﬁjﬁ”". accounting for blocking.
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QED Erlang-B: Proof

Proof:
2 <= 3 isstraightforward algebra from the definitions.

3 = 1. Assumen = R+ BvR. The key observation is a
Poisson-Representation of the Erlang-B Formula:

where Xp L Poisson( R).

P{Xgr < n}

L3

— (3)
PlXp=n} = Plu—1 < Xp < n}
1
T o(S)
Finally, = h(—/3), by the symmetry of N(0,1).
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