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1. Dynamics

EI
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Server, Random Arrival,
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1. Dynamics
1: Occupancy Trade-off
d
4 = “X% Y
» Occupancy = ( + )
( + + )
I , OCcupancy

?"
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1. Dynamics

( ) occupancy rate

ex. occupancy rate 86%

30 14% free time (random) = 4.2
— free time
(ex. 30 free time)
30 ?

— 4.2
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1. Dynamics

J Occupancy
» Occupancy - burn out ... - ,

- occupancy = .........

 Occupancy vs. (Adherence to Schedule)
)
( + )
( )
4 Occupancy
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2.

100%
90%
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70%
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50%
40%
30%
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1. Dynamics
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2. WFM (Workforce Management)
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2. WFM
d
— (X percent of calls answered in Y seconds)
a ‘X percent of calls answered in Y seconds’ ?
_ ( )
a
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2. WFM

a (Y +Y )/ ( + )
a0y /

a Y / ( + )

a Y / ( +Y )




2. WFM
- (Response Time)
1. (Rolling Response Time)
. 4 hours
\ 4 \ 4 \ 4
S ® 3 S @ 8
0w o O NN
2. (Scheduled Response Time)
- in by 12:00,
‘ 1 1 ‘ out by 4:00
S S S
o) N N
EX. 8:00 ~12:00 e-mail 4:00
1:00 — 6:00 e-mail 10:00

N %, - |
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2. WFM
O
— - ACD
O
. l Complain *
bufrn-out
| . <«
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WFM

6. Rostered 5.
Staff Factor €«—(
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_ .(80/20 )

— . (cf. (Incremental revenue analysis))
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3.
¢ )
=180
=30
30 =200
Rostered Staff Factor = 1.3
(
20 () ()
=$22.25) ($12/hour) ($0.1/min)

25 33 45% 26.0% 7.80% 14.6 184 $4094 396 88 3610

26 34 62% 12.5% 3.75% 12.2 193 $4294 408 73 3813 203

27 35 14% 6.5% 1.95% 11.2 196 $4361 420 67 3874 61

28 36 83% 3.5% 1.05% 10.7 198 $4406 432 64 3910 36

29 38 89% 2.0% 0.60% 104 199 $4428 456 62 3910 0

30 39 93% 1.5% 0.45% 10.3 199 $4428 468 62 3898 (12)

N %, - |
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6. Rostered 5.
Staff Factor «—(
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Source
EI
a (PABX / ACD)

0 Work Force Management System

d

N %, - |
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(Blocked call), (Abandoned call), (Retry)
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3.
J 4
> (Talk Time)
> (After—call work, Wrap—up)
> (Average Handling Time) = +
> (Call Load) = X
Load
4 Y4 A\
<==w | Ring | | Music | |
& | | | |
NG J
\_ Trunk Load )

Caller's Load IEE i] -
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a3 =4

> 0l 2 0| OIHE 2 WAH2 et

o) tCt= A E S

a0 YES P P2

SYUBS(HYS S MA X2 B4 HAEYEE Bay) - IR Y H(X), 212 B2KY)
> 57 2HS SuMA0 B2 A TR BH(RA)E HOIE LA
o 22 |02 £ X
110,000
o 72.000 123,000
102 85,000 135,000 100,000
1 92.000 140,000 90,000
108 101,000 155,000
E 54.000 86,000 80,000
gy 55.000 77.000 70,000
32 78.000 98,000
60,000
42 105,000 165,000 .
52 82,000 123,000 50,000 |
70000 90000 110000 130,000 150,000 170,000

62 85,000 132,000 ’ hl
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- Trend

O AAHE 2429 H BR S

O zASH24002 2 A2 E &306t0 H&Z2 5100

O ERE Hbtote 4

Rate of change = (20l S& €2 2& - &4
= dE T =4 EGiE HIS

1= 113,000 132,000 0.168
o= 112,000 128,000 0.143
32 120,000 140,000 0.167
4 126,000 146,000 0.159
5& 128,000 152,000 0.188
OF=) 120,000 147,000 0.225
I&=! 110,000 128,000 0.164
8& 125,000 156,000 0.248
CF=! 140,000 165,000 0.179
108 142,000 170,000 0.197
= 148,000 179,000 0.209
123 156,000 182,000 0.167

F&Est 2 E & = UL
22 €O S/ HE &2 €9 2
Q%7 EHE HIE(E2Y
> O BROR 18 4 US
(0.168+ ... +0.167)/12 =
0.185
Q87 EHCHIEEE)
>Ez2tEIEE 122 LIS
H=2 A O|l2
=2 T Mo
0.185/12 = 0.015

| e
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O DeTrend (HEHLZS

& 0F LI <lol &0IA 28t

O Detrend= 24 2 &2 22|

=
EHEES XHdl2 sot EdiE

= HdEE =4 Detrend
12 113,000 132,000 155,489
=] 112,000 128,000 | 148,549
32 120,000 | 140,000 160,075
4 126,000 | 146,000 | 164,468
5& 128,000 152,000 168,696
62 120,000 | 147,000 160,736
I&= 110,000 128,000 137,892
82 125,000 156,000 165,573
CF=| 140,000 165,000 172,537
108 142,000 170,000 175,138
11a 148,000 179,000 181,685
128 156,000 182,000 182,000

E™REE N AHole A)

=, forecasting0ll 2jet ESH= HIE2 S UtL
SIHES 2 20l &M s X

== gt A 0[Lh.
> 122 Detrend = 182,000%1.015"

> 112 Detrend = 179,000%1.0151"

> 102 Detrend = 179,000 * 1.0152

= & 29, 12E 0

IR A2, 182
2,531 822 EE=2
MH=2] X0 UL

- <Al
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3.
Q2 €2 A& Factor #2olJ| (& Xl HE Factor?t & Factor Hl )
> EEiEE HHs oY =2e the H Q1A S S 180 (155,489+148,549+ ...+182,000)/12 =
164, 403
2t 2o EEEE NHet 2SS te B 2Y S Lh=Ch

132 HE = 155,489/164,403 = 0.964Z H&HEICH.

=4 Detrend %Sg HE RO
12 113,000 132,000 155,489 64,403 0.946
2 112,000 128,000 148,549 64,403 0.904
3 120,000 | 140,000 160,075 64,403 0.974

= &

im

42 126,000 | 146,000 | 164,468 | 164,403 1.000 | D14 = J1& Hiemgol 1282
52 128,000 | 152,000 | 168,696 | 164,403 1.006 | HZE EIF1.107 OICH 0| E
62 120,000 | 147,000 | 160,736 | 164,403 0978 | B8 SEEU1%IE ==

1
1
1
1
1
1
IE= 110,000 128,000 137,892 | 164,403 0.839 XOILH
1
1
1
1
1

82 125,000 156,000 165,573 64,403 1.007
92 140,000 165,000 172,537 64,403 1.049
102 142,000 170,000 175,138 64,403 1.065
e 148,000 179,000 181,685 64,403 1.105
123 156,000 182,000 182,000 64,403 1.107
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Q (volume) :
(Call Load)
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3.

» 100 , 30 + 5%
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— data

- data

— data
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H Staff

J RSF
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6. Rostered
Staff Factor
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) staff

X (110~120%)

/1,800
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* Erlang C (created by A. K. Erlang)

Erlang

* One hour of telephone traffic in an hour of time.

. 120 traffic 2 Erlangs
cErlang C 4

() \ / (30 )
() 4{ Erlang C }4— ()

%, - |
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4.,
 Erlang C
N
A N A =total traffic offered in erlangs
P(>O)= N! N-A N = Number of servers in a full availability group
N-1  Ax AN N e P(>0) =probability of delay greater than O
+ — . _ oy
XZZO x| NI N-A P = probability of loss

« P(>0), caller 0




4,
4 Erlang C }
- (single call type)
- Queue Abandon
-> call ( ),
caller
— Capa (busy signal )

— First—income, First—served basis

Erlang C overstaff

L —— A L
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a Erlang C
- 180 - 30
: 250 /30 : 20
Trunk Load
P(0) ASA DLYDLY Q1 Q2 Occupancy ( )
30 83% 209 252 29 35 24% 97% 54.0
31 65% 75 115 10 16 45% 94% 35.4
32 51% 38 74 5 10 61% 91% 30.2
33 39% 21 55 3 8 73% 88% 28.0
34 29% 13 43 2 6 82% 86% 26.8
35 22% 8 36 1 5 88% 83% 26.1
36 16% 5 31 1 4 92% 81% 25.7
37 11% 3 27 0 4 95% 79% 25.4
38 8% 2 24 0 3 97% 77% 25.3
39 6% 1 21 0 3 98% 75% 25.2
40 4% 1 19 0 3 99% 73% 25.1
41 3% 1 18 0 2 99% 71% 25.1
42 2% 0 16 0 2 100% 69% 25.0
P@©):0 ASA :
DLYDLY : Q1 : Queue
Q2: Queue l h.




( ) Staff

Volume
( RT / AHT )

Efficiency

= Agents

ex.

Input:

8:00-8:30, 95 messages
RT = 120 min.

Efficiency factor = 0.9
AHT = 6 min.

Volume:

AHT: average talk time+wrap-up time (
)

RT:

Efficiency : e-mail free time

95

j> ( 120 / 6 ) — 507
0.9

8:30 ~ 10:00 6

N %, - |



— Erlang C
— simplicity — accuracy

ZIIZ20IU busy signalOl =AStE | = ZJ|Z & busy signall| 8{&
good service =M= & = 0l0) J}RO| Cta

20 2N AIESE = JA2H, — 23 D2t st 22 FHoAH =0
= H1 Ogst AesS22H L, 22 2 =& 0|42Z
ATERN ez 01=20] Jts sHU =X &=C010 JHE

= = x} TS (== e3)

ZHEH S tradeoffsE & =& B
(G, MEIAI”O| S22t 32, W= DI2tset 22 Slcl= 49 &

occupancy = Lid{ZtCt.) 9|
AL X oIfLT) JIA

Hel 2E Workforce management| T = L3 =0 Rk IS
ATEQ N T2 139l staffing= 8 We 2= Ag32 oy S0l
Hotote D& B4 =& B= 2= S0 = UL

02 2

J
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Overflow,
skill—based routing

staffing

Erlang C

tool
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1 Erlang B Table

0.10

0.05

0.02

0.01

28
28
29
29
29
30
30

34 31

34
35

36

25.0

31

36

25.5

32

37

26.0

32

36
36
37

38

26.5

33
33
34

38

27.0

39

27.5

37

39

28.0

27l

Staffing =2+ OfL|
2EXOZ2 0|2

>

o 42

2H
2A

It HO0XIH, 1

AFCHS)
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Staff &= 2 2| &= 2 2t

d Staffet 2l &=+ AEA

10
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00
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5.

( ) Staff Trunk Trade-off

850
800
750 /
700
650
600
550
500
30 31 32 33 34 35 36 37
: 180 ; $7.2
: 30 (Erlang C)

500
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6. Rostered
Staff Factor
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4.,
] Rostered staff factor(Overhead, Shrinkage, ?)
- , /1 , /l
Q
Overhead
RSF
c )
08:00-08:30 28 3 0 4 35 7 1.25
08:30-09:00 30 3 0 4 37 7 1.23
09:00-09:30 37 3 4 4 48 11 1.30
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4,
(RSF)
d
d
— 30 ,15 ,1
4
—  Shrinkage
—  Shrinkage

N % , ¥ - |



Overhead and Shrinkage: U.S. Example

Productive
Time

Unproductive
Time

0O Breaks

m Absences
0O Training

0O Unproduct.
@ Other

71%

@ Phone Time

Shrinkage = 29%, RSF = 1.41

Source: Call Center Staffing, Penny Reynolds
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4,

Overhead and Shrinkage: EMEA Example

Productive
Time .
Unproductive
— Time
51%

O Breaks
B Absences
O Training

O Unproduct.
@ Other
@ Phone Time

2%

2% 10%

Shrinkage = 49%, RSF = 1.96

Source: Call Center Staffing, Penny Reynolds

N % , ¥ - |
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4,
(Scheduling)
. — Forecasting , RSF
« Shift
« Peak Time / ldle Time

N % , W - |
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4,

Peak Time

N =
—_

)
3.
4.
5.
6. “ (internal)”
7. " (swat team)”
8. — Call back , Wrap—up
9.
10. LWOP(leave without pay)
11.
12. — Cross train

N %, W - |
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Ttl NEton

4,

Peak Time -~

13. /
14. —
15. announcement — ,

16. callback — IVR

17.
18.
19, ( 3 -6
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4,

Idle Time

« |dle Time
1. — DB .

2. (Offline, Online)

3. Self Monitoring, Peer Monitoring

4. QAD, Supervisor

5.

6. ( / )

7. ( . : )
8. — :

0. —

10.

11. Leave Without Pay

12. / — Seasonal

13. Outbound - ,

14. , — Case ! il &
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4.
- Tracking
Q , ( 1)
Q , ( 2
> Check Point
0 , ( 3

> Check Point
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100%
90% S \/~
80%
70%
60%
50%
40%
30%
20%
10%

0%

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30




e |
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4,

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30




100%
90% | A

80%
70% |
60%
50% { ‘o \//I
40% v
30%
20%
10%
0%

M W

\/

©O O © o o
S ® & ® O
® W o & O

—

10:30
11:00
11:30
12:00
12:30

1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
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5. Workforce Management Software

d WFMS
d WFMS
d WFMS
d WFMS




e Forecasting

Scheduling
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4,

- Workforce Management S/W

ACD historical /
trends, ,
- ACD interface update

Skill
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4,

d WEMS

— Aspect eWorkforce Management (www.aspect.com)
: Global M/S 1 . TCS CTI Aspect

— (www.inw00.co.kr)

— |EX TotalView
— (www.cati.info)

— Blue pumpkin

(www.locus.co.kr)

- . Genesys, Pipkins

N % , W - |
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d WEMS

— CenterMax
: — MPC (www.mpc.co.kr)

WFMS + Quality Monitoring + eLearning + Customer Research
+







