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.3.1.3 NbNw
Your Call Center's Parameters Settings
*  pNumber of Agents Answering Calls 4 +  Features: Abandons
*  Average Time to Handle One Call (mm:ss) 0500 + Basic Interval: 60 minutes
*  Calls per 60 minute Interval 100 +  Target Time: 00:20 (mm:ss)
+  Average Callers Patience (mm:ss) 10:00 Change Settings
+  Add to Table Delete Rows Clear All | Export ‘ | Graph
Basic Target Average Average  %Answer  Average
Interval Time to Nimebnetrsof Handling ﬁil{eswpaelr Ii—"\:fireangcz D?guengﬁ SAnswer %Abandon  Speed of within Queue
(minutes)  Answer g Time LE Answer Target Length
Results 60.0 00:20.0 4.0 05:00.0 100.0 10:00.0 99.8% 06:45.6 9% 87

1PN 1DOWONN NN IND TTPINN NN MIYON DINH NPNA 3.1.3
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.3.1.4 NONY DY NNYY T N VYA WNNYN

Your Call Center's Parameters Settings
*  pumber of Agents Answering Calls 23 *  Features: Abandons
*  syerage Time to Handle One Call (mm:ss) 05:00 *  Basic Interval: 60 minutes
+  Calls per 60 minute Interval 100 +  Target Time: 00:20 (mm:ss)
* pverage Callers’ Patience (mm:ss) 10:00 Change Settings
Compute > Add to Table Delete Rows Clear All ‘ Export ‘ | Graph
Basic Target Average Average ShAnswer Average
Interval Time to N:mbetr & Handling Clails p‘Tr PAv?_rage OAgent’s ShAnswer %Abandon Speed of within Queue
(minutes) Answer LELE Time [lznE B ERL[ELE Answer Target Length
Resulis 60.0 00:20.0 230 05:00.0 100.0 10:00.0 36.2% 100% 0% 00:00.0 100% .0
1 50.0 00:20.0 13.0 05:00.0 100.0 10:00.0 53.7% 99.3% T % 00:03.9 93.9% A
2 60.0 00:20.0 14.0 05:00.0 100.0 10:00.0 59.3% 99.7% 3% 00:01.9 96.8% 1
2 50.0 00:20.0 15.0 05:00.0 100.0 10:00.0 55.5% 99.8% 2% 00:00.9 98.5% .0
4 60.0 00:20.0 16.0 05:00.0 100.0 10:00.0 52.0% 99.9% 1% 00:00.4 99.3% .0
5 50.0 00:20.0 17.0 05:00.0 100.0 10:00.0 49.0% 100% 0% 00:00.2 99.7% .0
5] 60.0 00:20.0 18.0 05:00.0 100.0 10:00.0 46.3% 100% 0% 00:001 99.9% .0
T 50.0 00:20.0 19.0 05:00.0 100.0 10:00.0 43.9% 100% 0% 00:00.0 99.9% .0
] 60.0 00:20.0 200 05:00.0 100.0 10:00.0 41.7% 100% 0% 00:00.0 100% .0
9 50.0 00:20.0 21.0 05:00.0 100.0 10:00.0 39.7% 100% 0% 00:00.0 100% .0
10 60.0 00:20.0 220 05:00.0 100.0 10:00.0 37.9% 100% 0% 00:00.0 100% .0
11 50.0 00:20.0 230 05:00.0 100.0 10:00.0 36.2% 100% 0% 00:00.0 100% .0
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Erlang-C: Optimal Square-Root Staffing
n=HR+ ixl r :I \fﬁ

r = cost-of-delay / cost-of-staffing
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How Analytics Solves the Problem of Conflicting Goals
What do you do when models predicting things such as best CSR match, willingness of a cus-
tomer to wait and value of a customer to the company all recommend actions that are in conflict?

It sounds like the kind of information you have
about customers is not that different from the
kind of information you might have had before
this whole process began, and that it's really on
the CSH side that you have all this new data, plus
the data about what happens in each specific in-
teraction between a customer and a CSR. Is that
what drives your models?

That’s right. There’s one other element that goes into
the solution that drives revenue: the predicted eco-
nomic value of a particular customer. Now, there’s
not a lot of new science in that, and we have models
that tell us how to calculate that. But it's important to
the solution, because in a call center we sometimes
have to decide which customer to focus on. We like
the idea that there’s a CSR for everyone, but that's
not always true because of call volumes and agent
availability. So if your goal is long-term revenue, you
can use these economic predictors to determine
which customers we should be focusing on.

There was a problem we didn’t quite know how
to solve right out of the gate, and that was the fact
that the best matches are almost always not avail-
able. In other words, if we have 50 callers in queue
and 1,000 CSRs on the floor, we can create 50,000
different solutions, and we make those calculations

best match, so that's the score to beat — the number
that shows how often we make that perfect match.
The vast majority of the time, though, those
matches weren't immediately possible because that
CSR was on the phone, so we had to factor in an-

other predictive model, and that was “time to
available.” That's not a massively complex model,

because the industry has been solving that kind of
problem for a long time.

But when you layer “time to available” into the
actual scoring engine, you get some interesting re-

sults. If an agent’s average handle time is three
minutes, 30 seconds, and he or she has been on the
phone three minutes, 15 seconds, then we can pre-
dict they’re about 15 seconds away to available. Then
we can weigh in our prediction of customer toler-
ance or customer survivability — how long they're
willing to wait in the queue before just hanging up.

10, 15 times a second. One of the 1,000 CSREs is the

We know how long we keep customers in queue.
We know what the outcomes are when they’ve been
in queue, and we can find out where the curve starts
to steepen in terms of abandon rates or bad outcome
rates. We connect that information with our CSR’s
predictive availability curve, If the optimal match is
too far away, maybe 45 seconds or three minutes away,
then the score for that optimal match becomes damp-
ened and someone else might look more attractive to

18
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Erlang-A: The Garnett Delay-Functions

P{W, = 0} vs. the QOS parameter 3, for varying patience 0/ .

[

el
My

Pl Ay

~
N
\\
g

P[Wait>0}

e
Py

A/

3 25 2 45 414 H5 0 05 1 15 2 25 3

B
e Hl i hill s CRERG 1] = GMR0D 5w GMRT) =GR
— MR =R CMR{ZD) =——CMRED) = CMR{100)

GMRE(x)} describes the asympiotic probability of delay as o function of f when
% = X Here, B and p are the abandonment and service rate, respectively.

Note: Erlang-C — limit of Erlang-A | as patience T indefinitely.
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(3710 NMYOYA 3) NPT TY MNAYD VPMIA DYV MM WIN 1T0 NX P'3NN PERT 97 o105

STIONNY NOPY PRTH MPD 12 NP 122 MWYIN MYIan NX xRN Ny PERT 97

9P NION,2 990N NYIVI : DY2APNI MDY YNV YNINNY MINNN MININN INNKD .NANNDI NP PHRIN MPON , MUK
N9 NNOXN NN ITOD N2V DY ,NANNIN NION OPD INND .NAVN 7Y NANNT NION NONY 1 1901 N 972N MY
IN2WY NANNT NOPN DX NP DAPN 311 MDA DD INKRD P .(3 1901 NIYI)

NIN 2 9901 MY TN ,MPT 5 XN 1 9900 MDY Tun .DMWIAP 0910 MMM YIWN ¥ NN NYRYN DY 1 phna
PT 4 NN 3 9900 MDY TUM MPT 7

1) PVIPN DITDNN NN TVPMINON DOPNDY TY NP» T N> 4.1.1
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Static Stochastic PERT — 2 #5n

NI, L4y, My, My DN YINIAN PASP TWNRD 220990 NIN NIV 53 YD NPMY IDIN TN 2D 1NN 1T PoN N1y

nxNNa 1,2,3 nmboys
INA PONN NN IRNNDD N7PN PTIND 1N ,20DIVD-2VVD NINY NT DTINT,VPNIN TYN MIDONN NN AWND >1D

IUND, {Xt, t> 0} Y2IPIN NXAP TIONNI VPN NX IXMT I PIRNIND I9INA VPN
439712 DOYNIN NN IMNX NMMDYIN NIAP= X,
MY PNV X, ={2} ;22p02 241 1 MYy NN DY¥aN MR 2 NONNNN a8nn 80 X, ={1,2} :xonTo
.(»NoN 3-11 N75N2Y) NYSINND 2
: {Xt, t> O} SV TaYNN YANP NONDINT OND

. {Xt = ¢} VYIINDN YV Mypwnn Nn Yaon 4.2.1

.0ONIWN NNYA0N {2} a8n5{2,3} avnn Jaynn asp in 4.2.2
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12923 1S XDaNN T .(ANONNN YIINI) VPNION DYDY TY 1IN = S PN 4.2.3

NIN YV>IPN JIYONNY MIINDNN PN 1Y¥IT DD NMIN NNINKN NN 2 1900 MP>WOW MIanonn >nn 4.2.4
My 5 4 ©YI0NION NITYA DONIWN INVA 15-1-3-t

(N°N2N NN DNND TYUNI 7997 NINYY 19IN) ©IN2 NINY 4.2.5
(OPM9N NN D»OY NP»Y YN NoNMN) E(S) NN INSND
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Dynamic Stochastic PERT — 3 #Yn

DOYIN PNY .03 MONN /I(t) ANP NINPNH DY AT 2INMIN XD NONI TPONN 79y NOPN N2 YN DOYHN NINPHY
111V MINDTOVDNVD DTN YNNI NP N NN PONN DY NV

-

97797 91139 MDNMNND NN THIYA MOHNRYN YY 1y
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213 .13:00 Nywa wnaInmn Noynd minn v oo Ny 4.3.1
199010 M>ya1 omyn NV nyw= L

299010 M>>y91 OMYN NV nyw=L,
399010 M>y91 OMIYN NV Nyw= L,

AT NIWN ONIND YITN PRIDY (MMIYANT NYAIN TIND) NNDIN NIWNN NN INAY 0IDY DININ DIPYONN THN D2

MIPY MINS (1,1, =13:000, L, >13:00(a, L, <13:00(x4.3.1.1

yapoymnNo(r, L =L0,L >L A, L <L(x431.2

yapoymnNo(r, L =L0O,L>L@Ga, L <L, (84313
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