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Figure 1: Average waiting time for Business and Platinum calls (July-01)
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Figure 2: % immediately answered for Business and Platinum calls (July-01)
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Performance Profiler | Staffing Query Advanced Profiling | Advanced Querles [ What-If Analysis |
Advanced  The Advanced Profiling tool aliows you to enter multiple values for each of the input parameters, and produces a performance profile for each combination of parameters.
Profiling
Compute | ¢ pdttoTato | powtorows | cowat | Ewot | ot | geon |e  sowws |
Input 60 00:00 Range
Multi-Value v
Basic Target Average Average  Average  %Answer %Abandon Avera
sl nia Rumperol Handing e e e, %Answer  %Abandon Spasit o I el Wl
(minutes)  Answer Time Answer Queue Target Target Length
Results / N\
1 60.0 00:00.0 27.0 99.9% 88.2% 11.8% 07:26.0 07:04.2 6% 0% 432
2 60.0 00:00.0 29.0 99.0% 93.9% 6.1% 03:447 03:41.3 7.3% 0% 226
3 60.0 00:00.0 31.0 96.0% 97.3% 2.7% 01:37.0 01:37.3 26.0% 0% 9.9
4 60.0 00:00.0 3.0 91.6% 98.9% 1.1% 00:40.9 00:41.2 49.0% 0% 4.2
5 60.0 00:00.0 35.0 87.0% 99.5% 5% 00:17.5 00:17.7 68.3% 0% 18
6 60.0 00:00.0 37.0 82.5% 99.8% 2% 00:07.5 00:07.6 81.8% 0% 8
7 60.0 00:00.0 39.0 78.3% 99.9% 1% 00:03.2 00:03.2 90.3% 0% 3
8 60.0 00:00.0 41.0 74.6% 100% 0% 00:01.3 00:01.3 95.2% 0% A
9 60.0 00:00.0 43.0 71.1% 100% 0% 00:00.5 00:00.5 97.8% 0% 1
10 60.0 00:00.0 45.0 68.0% 100% 0% 00:00.2 00:00.2 99.1% 0% 0
1 60.0 00:00.0 47.0 65.1% 100% 0% 00:00.1 00:00.1 99.6% 0% 0
12 60.0 00:00.0 49.0 62.4% 100% 0% 00:00.0 00:00.0 99.9% 0% 0
13 60.0 00:00.0 51.0 60.0% 100% 0% 00:00.0 00:00.0 100% 0% 0
14 60.0 00:00.0 53.0 57.7% 100% 0% 00:00.0 00:00.0 100% 0% 0
15 600  00:00.0 55.0 55.6% 100% 0%  00:000  00:00.0 100% 0% 0 I |
16 60.0 00:00.0 57.0 53.7% 100% 0% 00:00.0 00:00.0 100% 0% 0 Settings
17 60.0 00:00.0 590 \ / 51.8% 100% 0% 00:00.0 00:00.0 100% 0% 0 D
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File Table Settings Help

Performance Profler | Staffing Query Advanced Profiing I Advanced Queries | WhatifAnalysis |
Advanced  The Advanced Profiling tool allows you to enter multiple values for each of the input parameters, and produces a performance profile for each combination of parameters. ‘
Profiling
Compute | 4 Add to Table [ Delete Rows | Clear Al | Export I Import | Graph IO Settings |
s N
Input 60 01:00 59
Multi-Value I I
morvel  Tmew  Numbsrof [UCIE  Coleper Average | AISTS gy sasendon Speedol Tmem Wi wibhn | Guete
(minutes)  Answer gt Time Eaeiet R tence g cxcpency Answer Queue Target Target Length
Resuits
1 60.0 01:00.0 27.0 ( ‘ 99.9% 88.2% 11.8% 07:26.0 07:04.2 1.9% 1.6% 432
2 60.0 01:00.0 29.0 99.0% 93.9% 6.1% 03:447 03:41.3 16.7% 1.5% 226
3 60.0 01:00.0 31.0 96.0% 97.3% 2.7% 01:37.0 01:37.3 47.3% 1.0% 9.9
4 60.0 01:00.0 33.0 91.6% 98.9% 1.1% 00:40.9 00:41.2 73.6% 6% 42
5 60.0 01:00.0 35.0 87.0% 99.5% 5% 00:17.5 00:17.7 88.5% 3% 18
6 60.0 01:00.0 37.0 82.5% 99.8% 2% 00:07.5 00:07.6 95.4% 2% 8
7 60.0 01:00.0 39.0 78.3% 99.9% 1% 00:03.2 00:03.2 98.3% 1% 3
8 60.0 01:00.0 41.0 746% 100% 0% 00:01.3 00:01.3 99.4% 0% 1
9 60.0 01:00.0 430 71.1% 100% 0% 00:00.5 00:00.5 99.8% 0% 1
10 60.0 01:00.0 45.0 68.0% 100% 0% 00:00.2 00:00.2 99.9% 0% 0
1" 60.0 01:00.0 47.0 65.1% 100% 0% 00:00.1 00:00.1 100% 0% 0
12 60.0 01:00.0 49.0 62.4% 100% 0% 00:00.0 00:00.0 100% 0% 0
13 60.0 01:00.0 51.0 60.0% 100% 0% 00:00.0 00:00.0 100% 0% 0
14 60.0 01:00.0 53.0 57.7% 100% 0% 00:00.0 00:00.0 100% 0% 0
15 60.0 01:00.0 55.0 55.6% 100% 0% 00:00.0 00:00.0 100% 0% 0 l:l
16 60.0 01:00.0 57.0 53.7% 100% 0% 00:00.0 00:00.0 100% 0% 0 Settings
17 60.0 01:00.0 59.0 51.8% 100% 0% 00:00.0 00:00.0 100% .0% 0 :l
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.D22IWN NN VI
Ban!

2
.E[X]:g, Var(X):% X ~Uni [O,b]may 1

:M/G/1 7905 Khintchine-Pollaczek nnown .2

p 1+ C?(S)

E(W,) = E(S) - :
(Wo) = E(S) - 1 >

var(S)

C2 (S) = E2 (S)
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: NAVN

M2y, M) 191195 .[0,b] Sy NN D9 NYPYN W AW M/U/L STin nyd no) (m1ps 2) 4.2

D/2 -0 5931 W D/2 -0 YR YW MWD TYN DORN DYTY DX ,NOIWNY YRy Mp 9o
(MPYI N2 MOYTY JN1N MNP HYW ND NHRD 1DIDI) THIONRDVAINT MDTYN NPPTN N
.DONWVN NN 10N
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:DAVN

MINNNN YT NOMN DX NYN .Preemptive nyp»Tn qona Ny ,0TPN Py Junna (MNP s) 4.3
NMPY YW MNNNN PIT NONIND (DTIPN PYDD DONIVN TAD DY) NN MTYN YDya MNP bv
IRV 102 MY XYNI MIXNDN .NMDTY XOD 1IN YN

:DAVN
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WIAPD TN DY I3 YN DWHNYNIY DXPITHN NIYN MOWN NN DXV 1PN D NN (MNP 3) 4.4
MDY N YD MINNNN AT NIMN NDYD X>XAND NIVANRD NNMN T NYT 2D NI .NMDTYN NN
MNT NIV (YXINND NINND TYN VDNN) PINT NN VN 10D 9710 MWD NN AWND DINN
(12NN NN YSAD TN PR) DT PINY 2WND TIT SN .DOPITIN MPYN

:DAVN
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M/G/1 with priorities

Steady state < p épl+---+p,b< < 1, where py = A my.

Convenient notation: py =p1+---+pk. 1< k< K.
=0
Note: p, = fraction of time allocated by server to class k.

1 —p = idleness/availability.

o E(W(f,‘) - expected waiting time of class k customer.
° E(Lg) - expected number of waiting class k customers.

o E(R) - expected residual service time.

Non- Preemptive Regime
1. E(W])=

E(R)+m1E(L]C}) = E(R)+m1?L1E(qu) = E(R)+p1E(WC})

E
= E(WH) = ( , as before (K =1).

2. E(W2)= E(R)+mE(LL)+mE(LY)+ mME(W))

v

~~
wait due to class 1 & 2 in queue wait due to class 1,

arriving during wait of 2

= E(WZ2) = E(R)+p1E(W])+ p2 E(W2) + pLE(W])
= E(W2) = [E(R)+p1 E(WD)]/(1—p1—p2) =

E(R)

= EW) = i —p—po)

q
/T
substitute E( qu)
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k. EWE=
ER+my-ELL +-- 4 myc- ELf + Ay mi EWS + -+ Ay my_  EWE

= =ER+pEW} +- +p 1 EWE - (pr+ -+ p) EWY

E(Wk):E(R)+P15(Wq1)+"'+Pk—1E(W§71): E(R)
g (1—p1—p2—---—px) (1= pr—1)(1—px)
Where
K 14 C2(S)
E(R)=(1=p)-0+ Y pj-mj+———— =
=1
E(S?) 1 K
=Y Am? L =2V LE(S?
B o 2500

E(Wr) = E(RY) +k)ilz-m-[5(wk)+m]
9 1_(p1++pk) j=1 R q k
E(R%) | - k
= 15 + Pk 1[E(Wg ) + my]
E(R¥) Pk-1
E(WFK)y = _ _ L . S
(Wq) (1—p)(1—pr_1)  1—px_y *
1—C2 s. k
where  E(RK) =Yk pj-m;- ZSE = 1y 3E(52)

j=1
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Table 1: Discrete and Continuous Distributions

Moment Gen.

Distribution Probability Function Parameters Support Expectation Variance Comments
Function
Binomial N ~ Bin(n,p) plk) = Amvﬁraalr 0<p=1—g<lin>1 k=0,1,...,n [p-e* +ql™ np npg
k_ay k
Multi- o 2 = i 7.t 0 < pi; i=1inz1 X E(X:) =np; cov(X;, Xj)=—n i
_ X ~ Mult{n, p) #(=) el | B2 <pid e = 0<ziy  mi=n (Xi) = npi VX ..; TR X; ~ Bin(n, p;)
nomial T = (ZT1,...,%k) p=(P1yosPu) i=1,...,k (i # 1)
Negative ) ot ™ Number of trials
€ X ~ NB(m,p) Eilﬁ,uiva_arue 0<p=1—qg<1l;m>1 k=mm+1,... TF&._ z mg
Binomial - P till m-th success
Geometric X ~ Gip) plk)=¢* 1. p 0<p=<1 k=1,2 pee! i 4 X ~ NB(l,p)
> et p ) = <p= :=1,2,... T - oa p iy
—A Lk
Poisson X ~P(A) plk) = &A= A0 k=0,1,... exp{—A(1 —e')} A A
ﬁ;vﬁ M v N — special elements
Hyper- k) ln—k N, M = 0; max(0,n — M) < k inarv :
yYp X ~ HG(N, M, n) plk) = ALk H ( 1< M n__.,mﬁﬁ_f M o..n_dsn:.uu ones
geometric _ .”,_. - 1<n< N+ M k < min(n, N) n — sample size
k — special in sample
Density Function
fit) = . o ag .
Beta X ~ Beta(a, 3) Las) (o 1 gy a,3 >0 0<t<1 Complicated ] auﬂ_a a = =1 — Uniform
Tlai5)
Tiaz)= [T u® le "da
Gamma X ~ Gamma(a, A) fit) = N?lnﬂh|:_”_nh a A >0 t>0 (1— %)= * wnm () __ﬁc
=(x— 1)z —1)
Erla X ~ Erla A £) = ATt e M 1,2,...3A >0 £>0 (1-%)" n n X ~ Gamma(n, A
rlang p rlang(n, A) fit) = e n=1,2,...; g = -5 by e J sammain, A)
Expo- . At £y 1 1
X ~ Exp(A) F(t) = Ae A0 t>0 (1-%) i 4 X ~ Gamma(l, A)
nential A
Normal X ~ N(p, o) —oo < p<og >0 —oc <t <o mﬁ._ﬁmﬁu“wwma.wuw I o2

s
e o ﬁkﬁuuﬁw
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