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A) Kolmogorov - Smirnov Critical Value

Degrees of
Freedom
(AQ A). }
1 0.950
2 0.776
3 0.642
4 0.564
) 0.510
6 0470
7 0.438
8 0411
9 0.388
10 0.368
11 0.352
12 0.338
13 0.325
14 0.314
15 0.304
16 0.295
17 0.286
18 0.278
19 0.272
20 0.264
25 0.24
30 0.22
35 0.21
Over 1.22
35 Vn

Source: F.J. Massey, ‘The Kolmogorov-Smimov Test
for Goodness of Fit,” The Journal ofthe American Sta-
tistical Association, Vol. 46. ©1951, p. 70. Adapted
with permission ofthe American Statistical Association

D 0.05

0.975
0.842
0.708
0.624
0.565
0.521
0.486
0.457
0.432
0.410
0.391
0.375
0.361
0.349
0.338
0.328
0.318
0.309
0.301

0.294.

0.27
0.24
0.23

1.36
Vn

A)0L

0.995
0.929
0.828
0.733
0.669
0.618
0.577
0.543
0.514
0.490
0.468
0.450
0.433
0.418
0.404
0.392
0.381
0.371
0.363
0.356
0.32

0.29

0.27

1.63
Vn
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B) Percentage points of the Chi-Square Distribution with v degree of freedom

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18
19

20
21
22
23
24

25
26
27
28
29

30
40
50
60

70
80
90
100

Source: Robert E. Shannon, Systems Simulation: The Art and Science, ©1975, p. 372.

*0.005

7.88
10.60
12.84
14.96

16.7
18.5
20.3
22.0
23.6

25.2
26.8
28.3
29.8
31.3

32.8
34.3
35.7
37.2
38.6

40.0
41.4
428
442
45.6

49.6
48.3
49.6
51.0
52.3

53.7
66.8
79.5
92.0

104.2
116.3
128.3
140.2

*0.01

6:63
9.21
104"
13:28

15.1
16.8
1*5
2011
24.7

23.2
24.7
26.2
21.7
29:1

30t6
3210
33.4
34.8
36.2

37.6
38.9
40.3
41.6
43.0

443
45.6
47.0
48.3
49.6

50.9
63.7
76.2
88.4

100.4
112.3
124.1
135.8

*0.025

5.02
7.38
9.35
11.14

12.8
14.4
160
17.5
19.0

20.5
21.9
23.3
247
26.1

27.5
28.8
30.2
31.5
32.9

34.2
35.5
36.8
38.1
39.4

40.6
41.9
43.2
44.5
45.7

47.0
59.3
71.4
83.3

95.0
106.6
118.1
129.6

*0.05

3.84
5.99
7.81
9.49

111
12.6
141
15.5
16.9

18.3
19.7
21.0
22 .4
23.7

25.0
26.3
27.6
28.9
30.1

31.4
32.7
33.9
35.2
36.4

37.7
38.9
40.1
41.3
42.6

43.8
55.8
67.5
79.1

90.5
101.9
1131
124.3

Reprinted by permission of Prentice-Hall, Upper Saddle River, NJ.

0.to

2.71
461
6.25
7.78

9.2
10.6
12.0
13.4
14.7

16.0
17.3
18.5
19.8
21.1

22.3
23.5
24.8
26.0
27.2

28.4
29.6
30.8
32.0
33.2

34.4
35.6
36.7
37.9
39.1

40.3
51.8
63.2
74 .4

85.5
96.6
107.6
118.5
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C) Simulation Results
Simulation Result (telephone lines = 70, IVR port = 60, and agent = 20)

PR SlTeemse hoRiobl

Summary for Replication 1of 10

Project: Call center Anal Run executipn date 21
Anallyst Nodel Feviston “date: ﬁ/%}/%BB}
Replication ended at time . B2400.0
TALLY VARIABLES

Id entifier Average  Half width Minimum  Maximum  observations
Transfer Time 234.05 13.813 1 1390.2 1057
Agent %} Queue Time 23.186 corr 050668 ggg.?Z 1480
Agent. Tim f% 172 0.03 1.2479 3.1 1469

VR Tim .07 carr 9'656358 1625.8 10294
IVR_Q Queue Time 2.0701 8325 0 36.456 11407

DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final Value

IVR Ports Available . Insuf . 0.0C0 .
Agent Number Available %80%? g}grurf 28888 go;ooo gogga
Kv%ent ﬂumtbgr Busy 16.130 corr : %8888 4.0
ors u 56.693 Corr : 0 56.000
IVR ut|I| 94489 corr . . 93333
elerﬁ) one utlllzat|on 97489 corr . . 192857
le t gnté IZI.?lnelg nBus 6809%1 CSH ) 70 6750888
p IVR Y .782'882 Eorr ) 9.0'888 100000
Te ephone Lines Availa 70.000 Insuf) 70.000 70.000 70;000
COUNTERS
ldentifier Count  Limit
Lines Success 11407 infinjte
Lines Busy 6664 Infinlte
OUTPUTS
[dentifier Val ue
ﬁvg L\VRen ereme %30175(3)%[
v | .
B 6664,
ls\/b’%’éesté';eﬁges %éélgé ?l
utiliz
Telephone utilize
Age tut e|||ze 170000
Success Percent 63.123

Beginning replication 2 of 10

ARENA Simulation Results
pa - License #9400000

Summary for Replication 2 of 10

Proiect: Call Center Anal Run execution date :  4/21/2001
Analyst: Mode7e revis?on 3ate 412172001
Replication ended at time 32400.0

TALLY VARIABLES
ldentifier Average  Half Width Mi muml  Maximm Observations
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Final V.

Maximum

Mini mum

DISCRETE-CHANGE VARIABLES
Half width

Average
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Id entifier Count  Limit
Lines Success 11391 infj
Lines Busy 6553 Infinite
OUTPUTS
Id entifier value
%lvﬁn Bq%m %?9%%
| .
ines ?? 30
%yccess Llnes 1
tilize 793333
T it
SHccess percent 637480
Beginning replication 4 of 10
ARENA Simulation Results
pa - License #9400000
Summary for Replication 4 of 10
Proiect: | ter Anal Run execution date :
An%@%t Call Center Ana Mod J rews%n 3amt
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half Width Minimm  Maximum
Transfer Time 237.42 Caom 7.049 1138.1
Agent Q. Queue Time 38.811 34.06& + 00000 44%12
Agenf. Time %12 Y 24.88 g“ 969 4738.2
IVR Time 52.45 ECom %%86 2538.3
IVR_Q Queue Time 1.1983 Com 0 39.518
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width Minimum  Maximm
[VR Pons Availab|e insu . :
Agent Number AvaJabm 98888 InsuH 98%%8 .
ﬁ %mAﬂS%%g Bus %%%Z% com ! '
VR Poris Busy / 54.345 gom : 60 ;
VR utilizatio 90576 com liog
Tehghone utleat|on 97695 com $8g%§
Age tutilization 87233 com . .
L t%pr}\(}aeQLmes Busy 64?0%8% 88m ; 700.000
Telephone “Lines Availa 70.000 insuf) 70 %0888
COUNTERS
dentifier Count  Limit
Lines Success 10999 Infinite
Lines Busy 7083 infinite
OUTPUTS
Identifier val ue
Avg IVR Q Time 98
8 Alg_;en Q Time %8%81%
E c%esénilnes %g5§%ﬁ
PQ% %%Hzeuuhze op
Ageg Wiz e ’% §§g
Sdccess Percent 6
Beginning replication 5 of 10
ARENA Simulation Results
Ba - “Lcense. $9400000

observations

Final Value

190
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Summary for Replication 5 of 10

Project: Call Center Anal Run execution dat 412112001
Anallys Mode revis?on gate 412112001
Replication ended at time 32400.0
TALLY VARIABLES
Id entifier Average Half width Minimum  Maximum observations
Transfer Tim 227.35 5.094 6.201 1766.7 1112
Agent e e Time 13 icorr iOOOOO 598.57 1591
de T g ol I B
ime ! .
IVR_Q Queue Time 1.2883 .71676 0?)%88 %87826 11043
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width  Minimum Maximum  Final value
IVR ports Av I hle 60.000 [nsuf . . .
A#\gieanANgnbe Vallable 20,000 Enos#f} %8888 98@88 380888
Angent Hum%gr Busy %7%%9 corr ; %80%8 8(%)8
LGOS N | R
Tele uhone ut |||zat|on 87883 gorr 8 Z %81 gé
CrOTAICHITE N 1 G 1
1P 1R R 5 R 09600 10000 “Bondg
Telephong Lines Availa 70.000 (insuf) 70.000 70.000 70.000
COUNTERS
ldentifier Count  Limit
Lines Success 11043 Infinjte
Llnes Hsy 680% Intinite
OUTPUTS
Id e ntifier val ue
Avg IVR O Time 1.288
Avg Agent Q T|me 657?33
Busy Lines 6907.0
Svuccess Lines 110431
uh 19
Telephone ut|I|ze 1. gé
Agent utilize 1.
Sticcess Percent 61.520

Beginning replication 6 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 6 of 10

Project: Call Center Anal Run execution date :  4/21/2001
Anallys Modeﬁa revis?on gate 4121/2001
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half Width Minimuirl ~ Maximum  Observations
Transfer Time _ 238.39 13.004 105 %66 1288.0 1092
Agent (% Queue Time 24.824 17.936 00 316,11 1537
A enf. 2%4 38 8'89 9.417 475 7(7) &%g
T|me 153.24 arr &88 1305. 1
R _Q Queue Time 1.8672 9054 0 43.713 11394
DISCRETE-CHANGE VARIABLES

Identifier Average  Half width  Minimum Maximum  Final value

IVR Ports Available 60.000 (Insuf) 60.000 60.000 60.000
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Agent Number Available 20, ' 2 .
A#\gientAl%Sere Bus 1 (é%(?rqd) : ' iél)oggg
VR orts Busy Y Eorr § : 60.000
[VR Utilization . . (% . 1.0000
Telerg)hone utiljzation ; . } 8888
Age t utilization (Cor ; 5
T€lephone Lines Busy 'éé . 70.000
#n IVR Q . _ ! ' 0 ;0888
Telephone “Lines Availa (Insuf)  70. . 0.
COUNTERS

ldentifier Count Limit

Lines Success 11399 Infinite

Lines Busy 6554 infinite

OUTPUTS

Identifier Vaiue

QV% L\VRen Bm%eme %218|6872§1

v | !

Eﬂc%egmeﬂnes 65%50

Vi uhtsmze - ijrloooo

Telephone utilize 0

Agent utilize 79500

Sticcess percent 63.493

Beginning replication 7 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 7 of 10

Project: Call Center Anal n executipn date 412112001
Ana]Fyst: ﬁ%de?xre\yis”?on ate 412172001

Replication ended at time ©32400.0
TALLY VARIABLES
Identifier Average  Half Width  Minimum Maximum  Observations
Transfer Time _. 2468% 5.36 17.236 14631 1098
A ent_?, Queue Time 87.9 corr 700000 758717 1580
e USRI
IVR_Q Queue Time 1.3405 Corr .00088 i8|343¢ 1?8?7
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final value
IVR Ports Avalil . [nsuf . . 60.000
Agent Nusfnbeyaﬁ\l\?abi‘gble ?8888 Insﬂf% 98888 98888 20.000
#7 Aﬂent Q 43119 corr 700000 341000 7.0000
S O O 1
[VR utillzat?oyn , .91'486 gorr '100008 ?90008 86667
Teleghone utilization 97649 corr .00000 ﬁ.OOOO 95714
Age thut|I|zat|0n 86448 (C‘orr 00000 0900 o000
T# I%p |\%{wQLmes Busy 65135153821 C8” 106)000 70000 6 O%%@
Te‘ephone Lines Availa 70.000 Mmsuf) 7%888 %I%%% 101
COUNTERS

ldentifier Count  Limit

Lines Success 11017 Infinite

Lines Busy 7003 Infinite

OUTPUTS
ldentifier val ue

Avg IVR Q Time 1.3405
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Avg Agent Q Time 87.935
EHg)éeséneLsines H 70'
VR utilize 786667
I\elgghonemunhze .98714
Stccess Percent %1989

Beginning replication 8 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 8 of 10

Project: Call Center Anal Run execution date (211
Ana]Iys Modeﬁe rews?on date: 3/22]1/22%%%
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half Width  Minimum Maximum  Observations
Transfer Tim 243 81 13.957 16.407 1 23.9 1125
Agent eue Time 21 1454 1000 2§ 4 1
e me QG BB N Ay b
VR Time _ 153.67 orr 4.0065 1455 4 9902
IVR_Q Queue Time 1.3863 orr .00000 39; 91 11083
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width  Minimum Maximum  Final value
Moo B 0D B B
A pn o T R o
AVgRent umber Busy 17.1 (Corr ;00000 ) ;
Busy 55.588 9710 .00000 60.000 56.000
[VR uhtl .82%4% 0161 .00000 170000 93333
it W W w0
lhone Lines Busy 68,328 corr 300%88 50'008 68%§§
47423 Corr .00000 0000 00
Telephone Lines Availa 70.000 suf)  70.000 70.000 70.000
COUNTERS
Id e ntifier Count  Limit
Lines Success 11083 Infinjte
Lines Busy 6881 En“nlte
OUTPUTS
ldentifier Val ue
% Agt ?(T)m}me %032893
mes 6881.8
Success Lines 11083,
IVR utilize 79 %
I\e e#th%ntemg ghz ° '85000
Sticcess percent 61.695

Beginning replication 9 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 9 of 10

Project: Call Center Anal Run execution date 4/
AnaJIyst Modeﬁa rews?on date: 4/

12001
112801
Replication ended at time 32400.0

TALLY VARIABLES

ldentifier Average  Half Width Minimuml ~ Maximum  Observations
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Maximum

Half Width  Minimm

DISCRETE-CHANGE VARIABLES

Average

me
Time

enf
IVR_Q Queue Time

I\rantsfer Time i
en ueue Time
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COUNTERS
OUTPUTS
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e
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e
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Id entifier
Lines Success
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ld entifier
ele
g

Beginning replication 10 of 10

b

Summary for Replication 10 of 10

Call Center Anal
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ARENA S
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12112001
/21/2801
Observations
Final Value

oo
P e Y e e Y Y Y e Y
S S S e e e e e
OO A~~~

Maximum
Maximum

OO

‘mum

un, execution date :
ﬁodeje revision gate::

Minimum
Mi
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Half width
Half width

TALLY VARIABLES
COUNTERS

. 32400.0
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DISCRETE-CHANGE VARIABLES

Average
Average

me
Time _
Q Queue Time

Replication ended at time

Agent ?i Queue Time

Agent;

Transfer Time

ldentifier
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[dentifier count Limit
Lines Success 10976 in fjt
[es Busy 7050 In fit
OUTPUTS
Id entifier val ue
Avg IVR Q Time 92
Avg Agent Q Time 61TJA%
%H(s%eséneLsmes 10390
Felenhane Sy tiliz e ?808(%(?3
iliz .
REERnOng) 4L 765000
Sliccess percent 60.889

ARENA Simulation Results
Pa - License #9400000

Output Summary for 10 Replications

Project: Call Center Anal Run execution date 21/
Anallyst: Mode1e revis?on ate: 3/5]1/22%%
OUTPUTS

ldentifier Average Half-width Minimum Maximum # Rep!

Avg IVR Q Time 1.5?1511 .271?% 92188 2.0701 10

Avg Agent Q Time 49 147 19.2 157735 88.811 10
BREesy Tines T 5 S 15 N Uiy L

VR utilize 95500 030%4 1788887 |70080 %8
Telephone utilize 97714 01760 92857 1.0000 10
Agent utllize + 16500 113229 95000 %.00 q 10
Stccess Percent 62.120 89736 00.729 413 10

2
Simuiation run time: 4.25 minutes.
Simulation run complete.

Simulation Result (telephone lines = 100, IVR port = 90, and agent = 20)

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 1 of 10

Riglpgt; Call Coner Ane T G
Replication ended at time ©32400.0

TALLY VARIABLES
Identifier Average  Half width  Minimum Maximum  observations
AT - N N
g B bl Ml b
IVR_Q Queue Time 708693 orr 08888 %%22‘? H%g

Identifier Average  Half width Minimum  Maximum  Final Value

Agent Nimes' Wiaikore 20D [RSHH  2a0dR  addn  ibah
#7  Agent Q 13.165 orr 100 ;000 1.0000
Agent Number Busy 193 orr : 20. 20!
IVR Ports Busy 124 orr ! 86 |
IVR utilization 80461 orr ;00000 0 195556
Telephone utilization 95689 Corr .00000 1.0000 1.0000



Agent utilization 96783 Com . 1.0000 1.0000
glep hone Lines Busy 95.689 com 88888 0 JI.OO.OO
| 03899 Com :00000 ?{' S)g 00000

Te ephone Lines Availa 100)00 nsuf)  100)00 0 100.00

COUNTERS
Identifier Count Limit
Lines Success 14534 in {i
Lines Busy 32718 infil
OUTPUTS
ldentifier val ue
IVR Time 8
% ent Q Time 2 48%
ines %27 .0
Success _Lmes 4534,
VR utilize 795556
Telephone utilize 1.0000
Agent utilize 1.0000
Sliccess percent 81)596
Beginning replication 2 of 10
ARENA simulation Results
pa - License #9400000
Summary for Replication 2 of 10

Project: Call Center Anal Run execution date 21/

AnaJIyst: Mode? revis?on gate: 3/22]1/%%8}

Replication ended at time :32400.0

TALLY VARIABLES

[dentifier Aaverage Half width  Minimum Maximum  observations

Transfer Time 224.89 om 5.879 6 14

AnslsTolme rne 23483 [E9M) R bR o2

Agenf, Tim e 291.07 2.92 85087 56671.0 1850
VR Time 152 13 com 11356 & 96@% 13288
IVR_Q Queue Time 01362 Com 00000 12 147

DISCRETE-CHANGE VARIABLES

Id entifier Average  Half width  Minimum Maximum  Final Value
IVR Ports Available 90.000 insuf . . 90.000

Agent Number Available 20.000 sufi 28888 .

#7in AﬁentQ 13.571 om . ; ggg

Angent umber Busy 19.337 om . .

I Bo,rt_s Busy 72,602 om 7

|TVeFI{e hglrlwlzautlt?lnzanon 20800 8m ) } %g é

Agergt lizats 8%%88 om ' '

Télephone Lines Busy  95.308 om ) 100)00 %@gg

#n VR Q , 00622 Insug . 30 00 .

Telephong "Lines Availa 100.00 Insu 100)00 100)00 100)00

COUNTERS
[dentifier count Limit
Lines Success 14795 Infinite
Lines Busy 2994 Infinite
OUTPUTS
dentifier Val ue
VR O Tim
Ava Agent Q T|eme 203]53%

Busy Lines
i i

Ageh! Uiz o 116000



Success Percent 83.169
Beginning replication 3 of 10

ARENA simulation Results
Pa - License #9400000
0

Summary for Replication 3 of 10
Project: Call Center Anal Run Txecutlon date 41212001
Analyst: Mode revision date:  4/21/2001
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half Width Minimum  Maximum  Observations
Transfer Time 237.55 15.612 17.014 16:7 0 1414
Agent ueue Time 338.23 r 0 902/94 1845
Agent, |Q 299.45 5%%6% 6'8988 5121.9 1828
IVR Time 152 .96 (Corrg 7.0033 1224.5 12458
IVR_Q Queue Time 05402 1029 .00000 177072 13942
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half Width  Minimum Maximum  Final Value
IVR Ports Ava Iable 90.000 Insuf 90.000 90.000 90.000
Agent Nu mbe Available 20.000 nsuf 0.000 20.000 28.008
#7in AH ni) 18.%11 corr 00000 44'808 16;00
Av%ent umoer Busy 19.564 corr 00000 20100 20.000
VR Ports Busy 69.431 corr 00000 9'0.000 70,000
IVR utilization L 1146 (C‘orr 00000 110000 .7777%
Teleghone utilization 8 387 orr t00000 1.0000 9500
Age thut|l zation ) 1 Eorr 00000 1.0000 1.0000
Telephone Lines Busy 96,566 orr ;00000 100100 95.%%8
#1n IVR Q 02324 [nsuf :00000 6.0000 .00
Telephone Lines Availa 100.00 Insuf 100.00 100,00 100.00
COUNTERS
Id entifier Count  Limit
Lines Success 13942 Infinite
Lines Busy 4151 Intinite
OUTPUTS
Id e ntifier Val ue
IVR Time 05402
% ent Q Time 338.83
Successl,neL?nes 415!170
utilize 1?797%%
Tee#hone utilize 9500
tutilize 1.0000
siiccess Percent 17.057

Beginning replication 4 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 4 of 10

Project: Call Center Anal Run execution date :  4/21/2001
AnaJIyst Modeﬁe re\ylsl?on ate 412172001
Replication ended aic time 32400.0

TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum  Observations
Transfer Time 241.15 17.850 16.158 2548.5 1325
Agent %)Queue Time 361.01 %o I 100 8 ?6 "%3 1798
Agent, Time f@%'&? 68 6" 45309, %7%
VR Time , . corr 8.1164 17815 124
IVR_Q Queue Time 00260 Corr ;00000 8.4264 13874



DISCRETE-CHANGE VARIABLES
Id entifier Average Half width Minimum  Maximum

[VR Ports Availab]e 90.000 nsu 90.000 90.000
Agent Number Avaiiable 20.000 !nsug 20.000 20.000
Raen REmhe? Bus 7R L1 B 1 (1
R Ports Busy Y 688?4 Corr i 90.000
[VR utilization . 11016 corr
Tele[ﬁ)hone_ut|l|zat|on 96176 Corr
Agent utilization 98311 [nsuf) ,
T€lephope Lines Busy  96.17% corr) 0
# ‘n VR Q 00111 msu; 00
Telephone "Lines Availa 100.00 msu 1 0(
COUNTERS
[dentifier Count  Limit
Lines Success 13874 Infinjte
Lines Busy 3783 InH nlte
OUTPUTS
ldentifier Val ue
ﬁvg L\VE;Ren Wme 3060128(1)
v | .
Busy Line
SH&esé ,Lsines %ZS%
[VR Utilize 1
ekl |
Sgccess percent 78(575

Beginning replication 5 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 5 of 10

Arafhst Call Center Ana el “FEVIEn “3ie:
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimm  Maximum
e e WK b
e Wy ke sl
IVR_Q Queue Time 1093 corr 0000 16.390
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width Minimum  Maximum
|A‘YgRenl?Ol\rlhsmber aA”\?zmable %8888 iﬂiﬂﬂ %§%§§ 88(888
A Ignt umther Busy %1:784 Sor ) 0 f254'.000
\/Eh Ports sy ?8988 corr %%%ﬁa %% %ﬁ%
|TveFlee uh%'nlé autltlllz ation .76[7143 gg” (08800 1.8000
dhilidh, B R W B
Te\epl%oﬁe Lines Availa 1%686 Fnosrtrjf) 1%%0(88 100(88
COUNTERS
ldentifier Count  Limit
Lines Success 1

. 36
Lines Busy 44

Final val

;
%

observations

Final Value

|
:

2000

1530t

|

|

198



OUTPUTS
ldentifier

Av IVR Time

nt Q Time

llize
Success Percent

Beginning replication 6 of 10
ARENA simulation, Results

Prolect Call cente

Analyst:
Replication ended at

Pa - License #9400000
Summary for Replication 6 o

r Anal

time 32400.0

-

f

ocel

TALLY VARIABLES

L oo
COO oL~ o

S'nU'u—\

10

xecution date
revision date;

ldentifier Average  Half Width Minimum Maximum
Transfer Time 245.93 16.531 16.442 1602.3
Agent eue Time 34453 Corr 700000 1011.0
T\ en Qpeue Ti L (Coml  emear  law)
me . . .
VR QI Queue Time .092%% COrr .08008 %2711 g
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum
IVR Torts Available 90.000 insuf 90.000 90.000
Agen Number Available 28889 insufg 20.000 20.000
ﬂ i](? 19. Corr 100000 481000
A\FRent umner Busy 19.564 Eorr ;00000 20,000
ARG 1
Jf Ieer[]JLtJhonte uhp(z)e]tlon 89%% Fnosrtﬁf) :88000 1.8800
utilizati . .
gep one fhes Busy  96.052 corr ;00%%8 100!@%
104046 corr .00000 7.00
Telephone Lines Availa 100.00 nsuf) 100.00 100.00
COUNTERS
ldentifier Count  Limit
Lines Success 14137 Ir%,fin ite
Lines Busy 3913 Inftinite
OUTPUTS
Id entifier Val ue
Avg IVR O Tim 09272
Ava Agent Q T?me 344753
Bu(S:cesmeLSnes 3213'0'
iﬁleﬁhznel tilize J{90%0(%)(2)
u tiliz .
e 0
sccess Hezrcent %888?

Beginning replication 7 of 10

Prolect
Analyst:

Replication ended at time

ARENA Simulation Results

Summary for Replication 7

Call Center Anal

License #9400000
of

ode

: 32400.0

10

xecution
revision

date :

ate:

4/
4

21/2001
[21/2001

/

Observations

Final Value

CONOIRNOW©O
OO
OO

OO
OROOOOO

g,
T OO
OO
(=t

OO
oS

1t

199



_Queue Time
M

IVR Ports Available
Number Available

in Agen

ﬁ%Jmthgr Busy
[VR U tilizati
Tele hone_ut?llnzation

Agent utilization
| phl\?ae Lines Busy

hone "Lines Availa

E5

=

orts Availab|e
umber Available

Z—)>:ﬁ:)>

>
@

TALLY VARIABLES

Average  Half width Minimum

229.472 13.245 17.003
TN o I Ryl
151?'!32 corr 1.6324
705583 0626 .00000

DISCRETE-CHANGE VARIABLES

Average Half width  Minimum

%88% Insu} 90.000
. Insu 20:000
A o1 R
[T
195952 orr ;
813 o 30000
oS R
100.00 (Insuf) 100.00
COUNTERS
ldentifier Count
Lines Success 14466 |
Lines Busy 3504 |
OUTPUTS
ld entifier
ﬁvg |Avlg_;Ren gqeme 2424
v | .
B ' 3504,
Eickess Lines 1316
Telephons u tiliz e -
A ergt uteilize 1,
ccess percent 80!

Beginning replication 8 of 10

ARENA Simulation Results
Pa - License #9400000
80

Summary for Replication

Replication ended at time 32400.0

TALLY VARIABLES

Average  Half Width  Minimuirl

240.55 15.341 15.099
291.67 C/g7r§ 100000
%8998 80” gg%ﬁ
703160 Corr .00000

DISCRETE-CHANGE VARIABLES

Average  Half width Minimum

: insu 0
Tr
7§g§§§ Sorr f§0000
/e Ty 3800

f 10

Call center Anal Run ?xecu,tion date
Mode

200

Observations

Final Value

OO
(e (]

—
(e lam)

e =IO
O
[t
OO0 O~NooOoOOO

=—Jo=;
ocorogo®
[N
o0 S5
O SO

oo
[t
SO

42112001
42112001

observations

Final value
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Beginning replication 10 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 10 of 10

Project: Call Center Anal Run executipn date 4/21/2001
An aJIy t: M%de?xrevulsl%n ate: 4/21%2881
Replication ended at time . 32400.0
TALLY VARIABLES
Id entifier Average  Half Width Minimm  Maximum  Observations
Transfer Time _. 233.30 corr 16.449 1628.4 1401
den g Tme R jen D M
I T|me 153)65 Corr 1 15695 12611
IVR_Q Queue Time 03252 corr .00000 10.918 14105
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximm  Final value
IVR Ports Availab|e 90.000 nsu 90.000
gent Number Available 20.000 InsuH 20:000 38)888 38 888
NG ISR ) 1 1
ng Ports uy 70,222 corr )88888 688888 8
IVR tilizatio 18025 corr :00000 1.0000
Tel er? one ut|||zat|on 96137 corr |88888 1.0000
%g%pt one |z|_ane|g nB S 9967%9 gg” ;00000 1'000% 100.00
[ usy . ( . .
# VR 014 nsu -000 %g
Te|ephone Lines Availa 10]0 88 insuH I88%8 %(3 188388
COUNTERS
[dentifier Count Limit
Lin Success 14105 infinjte
[ines Busy 308 Intinite
OUTPUTS
[dentifier Val ue
Av IVR Time 03252
/PR, Q Time 3800
Success Lines 14105
|VeRe olrgleZ eu tilize 19%%%(7))
AE rﬁ) tilize 1.0000
ccess Percent 78,750

ARENA 5|mu|at|on Results
License #9400000

Output Summary for 10 Replications

Proiect: Call Center Anal Run execution date 412112001
Analyt Model revision date 412112001
OUTPUTS
ldentifier Average Half-width Minimum Maximum # Replications
MO, 40% R M g g

v | . . . .

B ine 783.9 6)0 4 4418 10
€ickess Lines Uiy N 3 1479%3 10
AT IV R
Agent utilize 88888 :05474 ?g §§ 1.0000 10
Stccess Percent 78.905 ) 5900 83.169 10

202
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simulation run time: 4.27 minutes.
Simulation run complete.

Simulation Result (telephone line = 100, IVR ports = 90, and agent = 27)

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 1 of 10

Project: Call Center Anal Run execution date . 4/21/
Anallyst Mode? rews?on ate: 3/22]1/22%8%
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average Half width Minimum  Maximum  Observations
Transfer Time 233.43 11.522 17.051 1340.9 1566
Agent Queue Time 11.553 corrb 00000 330,30 18§§
Agent. Tim 295.10 g!54 610930 4709.7 1
VR Time 152,81 orr 1.7037 198712 142176
IVR_Q Queue Time 710961 Corr .00000 13.087 15922
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final Value
IVR Ports Available 90.000 nsuf 90.000 .000 90.000
Agen Number Available 27.000 %insuf; 27.000 89.000 27.000
£ H H) N 88%0 .77321 88888 19.000 700000
Aquent umner Busy 201824 1.2942 . 27.000 Ie!888
Busy 78.981 1.2888 .00000 90.000 80!
IVR ut|I|zat|on 87758 01432 .00000 . 88889
Tele hone ut|I|zat|on 94050 (Corrl .00000 . ;91000
Agent utilization (7129 0479 100000 . 66667
Tel ephone Lines Busy 94.%9 (éorr% 00000 100,00 91.000
# ] .05 Corr :00000 610000 ro0a0
Telephone Lines Availa 100.00 nsut) 100,00 10000 100100
COUNTERS
ldentifier Count  Limit
Lines Success 15922 infinjte
L%n lusy 2040 %n “n fte
OUTPUTS
ldentifier Val ue
il Agent Qe 1353
sy Cine 2040,
et e s
Tee hone utilize 91
Iﬁ) ut e|||ze .06067
Success Percent 88 .642
Beginning replication 2 of 10
ARENA Simulation Results
pa - LTcense #9400000
Summary for Replication 2 of 10
Proiect: Call Center Anal Run execution date :  4/21/2001
Analyst: Mode7a revis?on gate: 412112001
Replication ended at time 32400.0

TALLY VARIABLES
ldentifier Average  Half Width Minimurrl  Maximum  observations
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identifier Count Limit
Lines Success 15824 infinite
Lines Busy 1928 Infinite
OUTPUTS
dentifier val ue
Avg IVR Time 12177
ent Q Time 12.696
mes 1928.0
Success Lines 15824 |
TeIe uhone utilize :8%%89
AgeuJ tilize 11?8128
Success Percent 89.139

Beginning replication 4 of 10

ARENALSimulation Results
Pa - License #9400000

Summary for Replication 4 of 10

Proiect: Call Center Anal Run execution date :  4/21/2001
Analyst: Mode? revibion date: 4/21/2881
Replication ended at time 32400.0
TALLY VARIABLES

ldentifier Average Half Width Minimm  Maximum  observations
Transfer Time 231.22 11,550 5.316 1377.2 1546
Agent Queue Time 8.7036 5.6745 00000 189.37 2005
Agent. Tim 303.85 corr 1479 4269.1 1882

VR Time 152.33 com 3.4089 177318 14303
IVR_Q Queue Time 09968 10943 .00000 26.333 15922

DISCRETE-CHANGE VARIABLES
Identifier Average  Half Width Mi ‘mum  Maximm  Final value

IVR Ports Available . insuf . 90.000 0
Agen Number Alva|able %9888 Elnsuf% 89 271000 %9!0%
A ent I%umbe Bus 2513€§g% '3506r6rG ' %27(?80 100000
u . . .
VR Borts Busy ) 78288 {Eorr o 1388
IVR Ut|||zat|on 87288 Corr 1.0000 81111
rﬁ) one ut|I|zat|0n 93696 .0090 1.0000 %gggg
g tutilization 19876 (corr} %.0088 .
T Iephone Lines Busy 93.696 9034 . 00, ?5.000
.04888 04857 8.0000 8 88
Telephone Lines Availa 100. (Insuf) 100. 100.00 100;
COUNTERS
[dentifier Count  Limit
Lines Success 15922 infinite
Lines Busy 1880 Infi 'te
OUTPUTS
Identifier Val ue
Avg IVR O Time 099
Av% Agent Q Time 8"70%%
)C/ ines 1830.0
F\}JF% ess Lines 1%9221
Tele[uuholnlée tili 78%&%%
utilize .
tilize b5
Sticcess Percent 89574%8

Beginning replication 5 of 10
AR%NA S| Iauon LFliesuIts
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Summary for Replication 5 of 10

Project: Call Center Anal Run execution date 21/
Anajlys Model revision date: 3/2211/22%8%
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average Half Width Minimum  Maximum  Observations
Transfer Time 232 51 13.4 7 6. 1552
Agent %} Queue Time 28.3%6 28.0%? J‘-BO%)O %%)]1 2016
Agent. Time 302.99 24.482 8)4676 16475 2003
VR Time _ 153.12 corr 6.0387 %?%l) 14123
IVR_Q Queue Time 09408 Corr )00000 )91 1574
DISCRETE-CHANGE VARIABLES
ldentifier Average Half width Minimum  Maximum  Final Value
IVR Ports Available 90.000 Insuf% 90.000 90.000
Agent Number A ailable 27.882 [nsuf % 888 00
#7in AHenE? 1.8 corr )
NS e 8635 % IR ’o%%g %7)%%% ¢1.000
VR izt 86 orr 0 0 14444
RTINS
utiliz . .
Tglephone Lan es Busy 94 %% orr 1 3@@ 763000
2 VR Q , 04573 orr 1 .00000
Telephon® " Lines Availa 100.00 Insuf) 100.00 100.00
COUNTERS
Identifier count  Limit
Lin 15748 Infinijte
Hhes ghgcess T RRERI
OUTPUTS
Id e ntifier Value
IVR Time 094
% ent Q Time 2%.382
SuccesmeLSines TThey
VR u s|I|ze j/%ﬁ4
Tele hone utilize )76000
Agent utilize 555960
Success Percent 87.889
Beginning replication 6 of 10
ARENA simulation Results
Pa - License #9400000
Summary for Replication 6 of 10
Proiect: Call Center Anal Run execution date 412112001
Analyst: Modeja rews?on ate 412112001
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average Half width Minimm  Maximum Observations
e e UM MM e M
ueue Ti
A ent ? %6 ?)é %O )9 5344.9 %?%
Time 154101 arr 6.3859 2485.9 1
R Q Q ueue Time 05080 0373 .00000 14.776 15817
DISCRETE-CHANGE VARIABLES
Id e ntifier Average  Half width Minimuml  Maximum  Final value

IVR Ports Available 90.000 (insuf) 90.000 90.000 90.000
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Val ue
05722

Count
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Avg Agent Q Time 18.285
Busy Lines 2219.0
Success Lines 15801,
IVR Utilize 793333
Tele hone utilize %892
Age tilize .

Stice ss percent 87.726

e
Beginning replication 8 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 8 of 10
Project: Call Center Anal ’\Fﬁndeexecutmn date . ﬁ//?zjllé%%%

Analyst: revision date:
Replication ended at time :32400.0
TALLY VARIABLES
ldentifier Average Half width  Minimum Maximum  observations
14, 797 1175.3 1522
I\fae%%fgg QUM Time %62188 a9 T 380% i
Agent 297.39 231881 6.1959 3127.8 199
Tim 15 %9 corr% 6.9677 19858 142%0
R Q Queue Time 072 Corr 100000 15.990 15884
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width  Minimum Maximum  Final value
VR Ports Available 90.000 Insuf 90.000 90.000 90.000
e Miboe B W) Wil T
f\que”EoHr%’smheegsBusy I S L I
VR utillzatlljo)u .8814? E(C‘orri 3000%8 1.0888 91111
IR O
utilizati . . . . .
Téleph L B 4, 1,022 ; 100:0 937000
#giﬁpu?ﬂec nes Busy 90038 (oo 00000 70008 “6ooe
Telephone "Lines Availa 100.00 Insuf) 100.00 100.00 100.00
COUNTERS
Identifier Count Limit
Li 15884 Infin ite
Lnes Blsoess 34 [nfnie
OUTPUTS
Identifier val ue
VR Q Time 07221
AV% Age A 9 105
ines 2204.0
il i
Te eﬁ)th%nei Iu(talllze '8%20(1)
Success Percent 8% .8?5
Beginning replication 9 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 9 of 10
Proiect: I ter Anal Run execution dat 4212001
Auoallilgt Call Center Ana Modeja rews?on gate 4/21/2881
Replication ended ait time 32400.0

TALLY VARIABLES
ldentifier Average  Half Width Minimm  Maximum  Observations
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Half width

Average

Agent ueue Time
A ent_‘?in?e
Time

Transfer Time
IVR_Q Queue Time

Id entifier

i w
oo = @
oo k=] =
oo -— (34
S o OHOaKO = SCooOoOomomoos
COOOONOTOOO —i—
OO~ oy = OLO<T00W©O OODDOONOTOOD
oo S oo
OO - <5} OO — oo o~
r O oS o2 <<+ pr —HNINISLO © O T - OOSAN
O ~SOMHoI— LS P —i— pis or~oLtoCoo oo
oA ONICO—~ —O)—~ o — OO~~~
(@] L
=
<)
= = E
OO S° = N0 S [ e e e e )
OO = ~—oow = OOWWOOOOOOO
N = N = (e o (el sy >
SeSsesssces s o< S SoSaY 5 S2oesSssoeo
O~~~ o —o - = o2 3o} AN OO © OA—I O — 0 O
£ == 5] o—cio<t .2
= —— = PSP NN o o=
— = — SR N T ~ <5}
_— « o~ LON—cyLo<t D
= OMMHOJOJ\./IOOPN = MA»| g w g OCOOOOOCD
OO = o = m = OO L g P e e P v Y T e o Y
P L T L T Y Y e R S H% UW m. so = 3%7.000 m_ = 00.%000%000\)
07wwmmww00m < LOCN S o= wv = WSS T = o -Soooooo=>
o= &) — = w = —Ir—cor— = = = ==
[a =T o — M
o =2 o
= =
— — & 22 Lo © wun = % = —— —
o e — »n = = oo = D e e Wi WS
SS-cEsssess B =2 S o o = = oD = = SSEEEEoEoES
NNV ocooc00PY S [ U% @ (= n/_%OOO M “— MSOOOOWOWOM
= [l o =) © o T D=0 ) = =000 O~0O-=
ESEZo000 0O == w 3 o @ = S 2w 05 S w =& .
= N = w — N <€« I ==
e._H = an» < ' o ™ = H
w w = —
w £ o %o = oc
oo S O e NG %Du =y = S & Sco—H o
O ~— — O = —_ ur— = o I~ o> or~Lom~— o D OOOCOT—HON IO
00%%0%%%%0% @ == <@ Ozop—Nwo-— — << = < <00 = © OOLOOMHMTNITO
oL <O = == — S = = wo_—~ 0O = OO FOO——LO—
g T~ i = [Pplan] “— L =w—cSwn “— 1= [ oo ~HD— [ €O oYt
o~ oo <F > = — —Srin—c. o o S — = HCoo— = O LO—AD o oot S
OO~ - - o> -~ = 1. X72) m —_<t = DunL (<5 w m @ <C CNCO NI~ <C oA - o>~
>0 o o
Lo pd m @ oo O PO <c 1=
@ © = == o ZZEa=2Z5 = @ ©
= — = 1 = ND—— = — = = —
o S == Q — o ]
o ow 1= [3+] o) o v
D = 3 > = = @ ) = =S =
> —m [+ = o) >
w ) ©= =< o (&) 5] E 5 < W ) o=
== =3 NOw o = = — = > NOw »
o O>=T—"Zd o = = = E =< Ox==—"So @
> %m“a.m = @ Pre] D e% — = 8o~ g= <=
AMO&[»BT.UZI_ ] o o - .m% > ANQMBM i
mnmSZn.v”eQ_e > = ) Os 2 ) wESCErNT=—o @
Bueu..l:|n..l ey o — Ep>S — SO —c—cn o
TS o o= UnDnn = —— 3] — O (@Y —— 2o i oS o—=0o
oo o=272=2 = o O s — k= = o =2 hNh
O~ e S o = o= = = = e = As 2f-Sorfo o
== sS5=S o £ == = =59 & S PoOED
LD LoD D > o S L D, @ e or— S —
Rg|QWRege|e Pry e o i © DVn = To ﬁﬁveg )
Z T = <T—F— [aa] o<t o = —<t<t—= = ST —<C——

COUNTERS



ldentifier Count Limit

Lines Success 15766 Infinite

Lines Busy 2147 infinite

OUTPUTS

Id entifier val ue

Avg IVR O Time 11401

A, gent O e

u ines .
c)tl:ess Lines 157669.J

Telerﬁ)uhtawé il I7'9030333

utilize !
Agent utilize 72%3
Sgccess Percent 8378

ARENA simulation Results
Pa - License #9400000

Output Summary for 10 Replications

Project: Call Center Anal Run execution date @ 4/21/2001
AnaJIyst: Mode? rews?on date:  4/21/2001
OUTPUTS
Identifier Average Half-width Minimum ~ Maximum # Replications

Avg IVR QO Time 07765 02361 02058 12177 10
digndte gl G 4R Ans 4

Success Lines 15842, 477931 15748, 159261

VK ilize 89556 C0admr  7Tihada 138667 10
hoephoneyuiiize o saged el R0 TR 10
Sgccess Percent 887285 '884%% 867524 897439 10
simulation run time: 4.93 minutes

Simulation run complete.

Simulation Result (telephone lines = 100, IVR ports = 90, and agent = 28)

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 1 of 10

Project: Call Center Anal Run ?xecutic,in date 412112001
Analyst: Model revision date: 4/21/2001
Replication ended at time ©32400.0
TALLY VARIABLES
ldentifier Average  Half width  Minimum Maximum  Observations
Transfer Time 228, 5. 15.184 1598.9 1564
Agent Q Queue Time 3.13%% %9%% 700000 957283 2026
e U T
IVR_Q Queue Time .132'885 orr .00000 %%?735 %é%?%
DISCRETE-CHANGE VARIABLES

Identifier Average  Half width Minimum  Maximum  Final value
IVR Ports Available 90.000 insuf 90.000 %8 8 %0 888
Agent Number A ble 28, bnsu 28.00 . N
O &%24{ [

u usy . A . . .
IVR Ports Bus 791945 7010 ! %§§§ 90:0
IVR Ut|rI|zatl|Jon 88828 701122 ! 8888 P' 1.0000

210



Telephone utilization  .94125 01028 QQQQQ 1.0000
A ent utilization 74393 fCorr)l . 3
T Iep one Lines Busy 94,124 7028 RAAARN ;qg%
£ VR Q 06538 corr) , d
Telephong "Lines Availa 100.00 Insut) 100.00 100,00
COUNTERS
Id entifier Count  Lim it
Lines Success 16036 infinite
[hes Busy 2063° 1n'tin'te
OUTPUTS
Id e ntifier value
IVR Time 113209
% ent Q Time 371336
S ccesmel_sn %883260l
es .
RS e il
utiliz
Ag rEt u tel lize H3hT71
Success Percent 88.606
Beginning replication 2 of 10
ARENA Simulation Resylts
Pa - License #9400000
Summary for Replication 2 of 10
PrOJECt Call Center Anal Run executlon date
Analyst: Model revision ate
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average Half Width Minimum  Maximum
Transfer Time 3 1504
A ent(% Queue Time 99
Agent, Corr 4
VR Tim gort iﬁ
IVR_Q Queue Time Corr .
DISCRETE-CHANGE VARIABLES
Identifier Average Half Width Minimum  Maximum
IVR Paorts Available |n uf 90. 000
Ag,entANumber Avai‘able j. g 2 . d,":
[ en . )
it o : 8 . i
vk Bz ation : { )
Telelﬁ)hone utilization . ; .
Agent utilization : ¥
T€lephone_Lines Busy 9 :
#in VR Q corr B [ 1U
Telephone™ Lines Availa 1 Insu 100:00 100
COUNTERS
ldentifier Count  Limit
Lin s success nfinite
L Blﬂlsy % inf nite
OUTPUTS
ldentifier Val ue
Avg IVR Terne .02%5
iy B " B
\}JCCESS ines EAEoE
TeIephone ut|I|ze .80000

21

1t

Observations

20

14

S

Final Value

4
0
1ol
A-

NI

100



Agent utilize 571
Sticcess Percent 88.5

Beginning replication 3 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 3 of 10
Project:
Anallyst: Mo e
32400.0
TALLY VARIABLES

Replication ended at time

Id e ntifier Average  Half width Minimm  Maximum
T ransfer Time 23880 1%.%3? 15,340 2246.6 1587
ent Queue Time 15.882 12.14 700000 23761 2086
on We b e M
(Snbueue Time 08761 0832 .0%%0 %%8026 15838
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width Minimum Maximum  Final Value
[VR Ports Availab|e 90.000 [risuf 90.000 90.000 .
Agent Number Available 28.000 fllnsuf; 2 0%8 2%888 %888
I% 1.0225 83911 7000 19: 190(%)8
Avq?ent um e Busy 22.258 Corr .00000 28.000 ;
78.659 80rr 88888 ?0'088 90,000
utrlrzatron 87399 orr : .00 Lgooo
TeleR one ut|I|zat|on 93943 0090 .00000 1.000 799000
Age t utilization 19495 (Caory :00000 1008 60714
Telep one Lines Busy 93943 19094 . 8 06; 8
1 VR 04287 Cor) b Jug i%@@g
TeIephone Lines Availa 100.00 insuf) 100; 00; 00;
COUNTERS
ldentifier Count Limit
Lines Success 15834 |nfinite
Lines Busy 2130 infinite
OUTPUTS
[dentifier Value
[VR Q Time 08761
% AE Q Time 15.882
SuccesmeLsrnes %%304(')
VR ut?lrze - 1.8800
Telephone utilize 99000
Agent utilize %0714
Stccess Percent 88.142

Beginning replication 4 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 4 of 10

Call Center Anal Run exeec\utsrogndgate
iS|

Project: Call Center Anal Run execution date 4121
Analyst: Model revision date 4121
Replication ended at time 32400.0
TALLY VARIABLES

Identifier Average  Half Width Minimuml  Maximum

Transfer Time 236.07 3.104 J17 4 1492
I N N
IVR Q Queue Time 10439 1003 06888 18.098 16?53

BVl

Observations

Observations

212



DISCRETE-CHANGE VARIABLES

Identifier Average Half width
IVR Ports Availahle 90.000 insuf
Age nt Number Available 28.000 [nsuf
Aaeny gt ous ]
\/gR Ports Busy Y 7879%4 19915
IVR uht|I|zat|0n .38816 101102
Telephone utilization 93590 00920
Agent utilization (3212 (%orrg
Telephone Lines Busy 93.589 19195
2 IVR 05204 *05016
Telephong™Lines Availa 100.00 (Insuf)
COUNTERS
[dentifier
Lines Success
Lines Busy
OUTPUTS
dentifier
IVR Q Time
8 ent Q Time
Bus |nes
ccess Lines

| e
Tele hone utilize

H ent utilize
ccess Percent

Beginning replication 5 of 10

ARENA Simulation Results
License #9400000

Summary for Replication 5 of 10

pa -

Prolect Call Center Anal

Analyst:
Replication ended at time

. 32400.0
TALLY VARIABLES

213

Minimum Maximum  Final Value
90.000 90.000 90.000
%80%%% 28.000 28.000
870000 700000
:00000 287000 23.000
00000 90,000 SJ 889
.08800 170000 00
20000 10000 43149
ooee  1ores A
:00000 670000 700000
100.00 100.00 100.00
Count Limi
16153 infinite
1817 Inftinite
val ue
10439
2.3191
1817.0
1 lg .
796667
1. 0000
82143
89.888
Run ?xecunon date :  4/21/2001
Model revision date::  4/21/2001

Identifier Average  Half Width  Minimum Maximum  Observations
Transfer Time 228.791 14.085 15515 1485.0 1615
Agent Q. Queue Time 20.46 14.523 00000 %7? 99 2052
Agent Time % 779 30.512 672754 4792, 28%3
VR Time 6 ECorrg 95045 1718.8 13
IVR_Q Queue Time .05096 Corr 00000 19.793 15648
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half Width Mi 'mul  Maximum  Final value
IVR Ports Available 90.000 [ns . 90.000 90.000
Agent Numoer A7 e 33808 (lsuh 30480 93000 2800
R
VR Ports Busy %'4% (C‘orr 88888 ?0888 80.000
|TVeFlee uhtollnZ au“t?l B ation '869115 or 40008 1'O 8%888
Ageﬁt utiliz o n AN o1 N . R 4"
il N 1 R R A
Telephone® Lines Avalla 100.00 msut) 1%0.88 100.00 100.00
COUNTERS

Identifier count  Limit

Lines Success 1 nfinite

L%nes Bltjjsy g?ég |n“n1te



OUTPUTS
Identifier

ﬁvg IV R Tln}e
\l en ime
Bu% \

% ines

Suctcess Lmes

IVR utilize

Iﬁ)hone utilize
tilize

S ccess Percent

:|>—|

Beginning replication 6 of 10
ARENA simulation Results

Rroject:
nalyst:
Replication ended at

Identifier

fer Time

raegtS Queue Time
ueue Ti
ent?

me

Qu

T
A
A |

VR Ti
IVR_Q Queue Time

Identifier

VR Ports Availab]le
Agl%nt Numtber Ava||ab
Agent umber Bus
VR S orts Busy

IVR u t|||zat|0 n

TeIe hone u t|||zat|o n

utilization
thone Lines Busy

|
elephoné Lines Ava

pa - License #9400000
Summary for Replication 6 o
Call Center Anal

f 10

un executipn date
e? P ate:

revision
time 32400.0
TALLY VARIABLES
Average  Half width  Minimum Maximum
247 .74 5.957 15.123 1585.5
2.9352 corr 700000 122.00
292 |85 Corr 7.0238 3975.5
154.16 orr 8.2517 2485.9
705228 orr .00000 13.151
DISCRETE-CHANGE VARIABLES
Average  Half width Minimum  Maximum
90.000 insu; 90.000 90.000
le  28.000 Insu 28,000 28,000
718055 18720 700000 8.0000
20.795 tCorr} 00000 28.000
79 o83 corr 00000 90,000
.88870 Corr 00000 1.0000
.94151 01026 00000 1.0000
174268 (Corr) 00000 1.0000
94 .150 1.0259 00000 100.00
] Carr) 00000 6.0000
ila 100.00 Elnsuf) 100.00 100100
COUNTERS
ldentifier Count Limit
Lines Success 15897 infinite
Lines Busy 2095 infinite
OUTPUTS
[dentifier Val ue
Avg IVR O Time 05228
Av% A(L;en Q Time 2.9352
cceséneLsmes %8 870
Telephone o til 4o
eeﬁ ’ ?Igellze 175000
S ccess Percent 88.355

Beginning replication 7 of 10

ARENA sim ulation Result
A S iadion Rese

Summary for Replication 7 of 10

Call Center Anal

Mod

Run ?xecutlon date
revision

ate:

BT

Observations

1548
1993
1973
14270
15897

Final Value

90.000
28.000
700000
21.000
79.000
87778
94000
75000
94.000
.00000
100 ;00

bl
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Observations
Final Value

Maximum
Maximum

Minimum

Half Width  Minimum

TALLY VARIABLES
Half width

32400.0
DISCRETE-CHANGE VARIABLES

Average
Average

ueue Time
?ier

Time ,
R_Q Queue Time

nsfer Time
nt
nt

Replication ended at time
e
e

Id entifier
Tra

A

N

Y
ldentifier
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Agent utilization 75196 (Corrzl .00000 1,
Leaﬁpq\%e Lines Busy 94.%02 8%83 :0%%00 %00
Telephong™Lines Availa 1%)T%)8 (insuf) 180.88 1(
COUNTERS
ldentifier Count Limit
Lines Success 1589 nfinjt
Lines BlLJsz g%ﬁ In“nft
OUTPUTS
[dentifier value
Avg IVR O Time 08579
Av% Agent Q Time 4.5667
u ines 2047.0
Success .Lines 15898 |
P phiane & tiliz e 3000
AGeRt Utiliz e 50000
Stccess percent 881592

Beginning replication 9

Rrocht: call center A
nalyst:

of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 9 of 10

nal un ?

ode

Replication ended at time : B2400.0

[dentifier

Transfer Time _.
Agent Q Queue Time
Agent. Time

VR Time ,
IVR_Q Queue Time

ldentifier

TALLY VARIABLES

Average  Half width  Minimum

l sl
kR i

DISCRETE-CHANGE VARIABLES

Average  Half width  Minimm

Xecutio
revis

Telephone utilize

Agent utilize

IVR Ports Availab]|e . [nsuf 90.000
ég-%”tAN‘éwge@ B ot %§9781§ @‘&%b’ég Son0c
|
Agent Number Busy 9%?39 (Corrl .
I\?R Ports Bus , 9038 !
[VR utiltlzattljo){n , 87471 01004 .
Teleiﬁ)hone,uuhzatlon 94046 Eorr .
P8 ona 1 hE Ty 9748(%‘1% ol
#n MR 0227 )
TeIephon‘éQLines Availa 1% (Insuf) 100700
COUNTERS
ldentifier Count
Lines Success 1
Lines Busy 3%%
OUTPUTS
[dentifier
Avg VR O Time
Avg Agent Q Time
Busy Lines
?\yﬁcess Lines
utilize

Maximum

1
1
8
2
1

Maxi mum

Lim it

n
on

observations

Final value

216



Success Percent 88.275
Beginning replication 10 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 10 of 10

RrOJeCt Call Center Anal Run executlon date 4121/2001
nalyst Model revision date: 4/21/2001
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum  Observations
Transfer Time 238.52 16,2 16,836 1584.2 161
Agent Queue Time 10.862 6.672% 700000 159.70 2869
Agent. Time 305.93 27.296 871598 116471 2051
IVR Time 153.23 corr 50741 1566.3 14016
IVR_Q Q eue Time 05060 Corr 700000 207024 15703
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Mi 'mum  Maximum  Final value
RS G N B T
49 Age E i) IV L 10 280000
Aquent umner Busy 22.329 1.2672 . . 147000
Ports Busy 78.431 1.0481 0 77.000
IVR uftilization 87146 0116 0 85550
Telerﬁ)hone ut|I|zat|0n 94425 (Corr , 8 83000
g t utilization 79749 452 : . 50000
ephone Lines Busy 94.424 (Corr ; 06 837000
02452 0298 700000
eephone Lines Availa 100.00 (Insuf) 100 . 100700
COUNTERS
Id e ntifier Count  Limit
L Success 13703 Infinjte
[ines Busy 38 [fine
OUTPUTS
Id e ntifier Value
Av IVR Time 5060
% ent Q Time 18.862
SuccesmeLsnes %497'0
| .
VR U si|IZ e 735886
Tele hone utilize 83000
Agent utjlize %0000
Sticcess Percent 86.422
ARENA Simulation Results
Pa - License #9400000
Output Summary for 10 Replications
Project: Call Center Anal tion dat 412112001
Anallyst: ode?XFeC\yls!?ond aete 4/21/2881
OUTPUTS
ldentifier Average Half-width Minimum  Maximum # Replications
Avg IVR Q Time 0 02140 03175 13209
AvgS QT Tme 78?8 4.1201 23191 207464
Eﬂc%esmeLSines %&13%27798 S%(7)57785 %811'0 79110
MR Gz e '3877% ol 81§§8
ETULR B
Sgccess Percent 88.308 56825 867422 889788%
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simulation run time: 467 minutes.
Simulation run complete.

Simulation Result of Agent Analysis (agent =20)

ARENA Simulation Results
pa - License #9400000
Summary for Replication 1 of 10
Project: call Center Anal Run execution date 412120
AnaJIys Mode1e revis?on 3a e: 4/21/2081
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimm  Maximum observations
ent ueue Time 30,796 17.706 00000 361,68 2187
8 %Q 203.38 10.663 6.4953 3493.3 2171
DISCRETE-CHANGE VARIABLES
ldentifier Average Half width Minimm  Maximum  Final value
Agent Number Available 20.000 insuf .00 20.00 0
Agent ﬁumi)e BV I %60%% cho%r%) %§888§ 28!00% 00%
U . . .
295" Agent N lf)eyr 00000 Einsuf) 0 %88 %8000%% %80%%8
Agent t|||zat|on 83879 corr) ;0 lioooo lioooo
OUTPUTS
Identifier Val ue
ent e Time 30.796
Agent Qe ol 83878
Beginning replication 2 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 2 of 10
Proiect: Call Center Anal Run execution date 412112001
Analyst: Mo del rews?on date 412112001
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half width  Minimum Maximum  Observations
ent eue Time 73.246 corr .00000 559.27 2279
AGENEGjmeue T A L 13 T 1 3 7962

DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final Value

EE WO W W
%gent St”uatlon %ég@‘é@ g]osr%f 5(())0000 1.(900@ mqoo
OUTPUTS
Id e ntifier value
ent Queye Time 73.246
AJEnt Gy o §9348

Beginning replication 3 of 10



ARENA simulation Results
pa - License #9400000

Summary for Replication 3 of 10

Project: call center Anal Run execution date
Analyst: Model revision date:
Replication ended at time ©32400.0
TALLY VARIABLES
Identifier Average  Half width  Minimum Maximum
AgRC Qe Tme B3 9y A a
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum
Agent Number Available 20.000 [nsuf) 20.000 20.000
bSO U
45 amber Q700000 linsuf) (0000 700000
Agent ut|I|zat|0n 90434 Corr) .00000 iloooo
OUTPUTS
Id entifier val ue
Aent s & me Bobth
Beginning replication 4 of 10
ARENA S lationoResbee
Summary for Replication 4 of 10
Raoa]lect Call Center Anal Run executlon date
yst el revision date
Replication ended at time 2 32400.0
TALLY VARIABLES
Identifier Average  Half Width Mi 'mum  Maximum
MG T N BW S
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum
Agent Number Available 20.000 insuf) 20.000 20.000
ﬁgent ﬂumtbe Busy ?8 Zt% 88”] (§O(§E§ §8| 88
in Agent Number Q 700000 mnsuf) ; 700000
Agent utilization 92112 orr) 1.0000
OUTPUTS
Id e ntifier Value
AJERE Qe Jme Wil

Beginning replication 5 of 10

ARENA simulation Results
a - License #9400000
0

Summary for Replication 5 of 10
Project: Call Center Anal Run execution date
AnaJIyst: Mode? rews?on date:

observations

Final value

N
o

. H.
NSGo

[ Yo Y e [
[ lon e (e (]
Soooo

Observations

Final value
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Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average Half width Minimm  Maximum  Observations
t Ti 130.95 Corr 0 497.9 231
8en % Jyeve Time 216.38 Ecorr; 6(8888 7493(2 2%99
DISCRETE-CHANGE VARIABLES
ldentifier Average Half width  Minimum Maximum  Final value
%gent NumEeé Available %03.02(?) ?‘)Sl#]f 2 %g%g% éooﬁﬁg
ent ﬂ mbef Bys g orr ; ) 0
295" Agent Number 00000 (sup E 700000 706(%)8
Agent utlllzatlo n 93637 Corr) I(0000 1.0
OUTPUTS
Identifier val ue
t 130.9
AgEnt Queue JTme 130633

Beginning replication 6 of 10

ARENA Simulation Results
Pal - License #9400000

Summary for Replication 6 of 10

anilect; Call Center Anal Run ?xecutmn date : 4/21/2001
yst: Model revision date::  4/21/2001
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half Width Minimm  Maximum  observations
SERECERUTN T R
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final value
Agent Number Available 20.000 nsuf) 20) 20.000 20)
wellies W R W W %
Aglgnt u(taﬂ}zatm nr 87207 Icnosrlrj)f) ' 190000(?8 7&95(988
OUTPUTS
ldentifier value
AJERE QY oI 7307

Beginning replication 7 of 10

ARENASm lation Result
ba - Llcerse k9400000

Summary for Replication 7 of 10

KF\%JIeCt Call center Anal Run ?XGCUI d . 42172001
yst Model " revision date 412112001
Replication ended at time 32400.0

TALLY VARIABLES
ldentifier Average  Half Width Minimum  Maximum  Observations

AJeRt Ruyeve Tme BHARE G0 oM S

o



DISCRETE-CHANGE VARIABLES

Id e ntifier Average  Half Width Minimum  Maximum
Aqent Number Available 20.000 msuf) 2 20.000
ﬂ tb 43607 co r% . % 88
gent umbe Busy 17.893 Corr . .
#7in Agent Number Q 100000 nsuf) . { 008
Agent Utilization 89469 corr) . 06
OUTPUTS
ldentifier Val ue
t Time 64,192
AJSDE Qs " 89188
Beginning replication 8 of 10
ARENA simulation Results
Pa - License #9400000
Summary for Replication 8 of 1
Proiect: call Center Anai xecution date :
Analyst: e revision date;
Replication ended at time . 32400.0
TALLY VARIABLES
Id entifier Average  Half Width Minimum Maximum

AR TR AR GY U
DISCRETE-CHANGE VARIABLES

ldentifier Average  Half width Minimm  Maximum
Aqent Number Available 20.000 insuf) 20.000 20.000
£ AH 6.0314 Corr] 7 %8888
Agent umpe B%sey 1 %8 corr ' .
in_ Agent Number 00 insuf) ; 10008
Agent ut|I|zat|o n 91878 Corr) .00
OUTPUTS
ldentifier Val ue
t 85.112
Agent Quete Jme 31878

Beginning replication 9 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 9 of 10

Proiect: Call Center Anal Run execution date :
Analyst: Model revision date
Replication ended at time 32400.0

TALLY VARIABLES
Identifier Average  Half Width  Minimum Maximum

AEIRUTERUS 1 I T
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maxi mum

£

G

#Aqent Number Available
Agent ﬂumbe Busy

Final value

observations

2296
2282

Final value

Observations
At

Final value

20.000
35060



O S S 2 O

OUTPUTS
[dentifier val ue
Agent Time 42.370
Adent itz e '§7305

Beginning replication 10 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 10 of 10

PrOJect Call Center Anal Run executlon date . 4/21/2001
Analyst: Model revision date:  4/21/2001
Replication ended at time v 32400.0
TALLY VARIABLES
ldentifier Average  Half width  Minimum Maximum  observations
Agent eue Time 52,245 Corr 00000 348.6 2264
AgEnt Qmyeue T wad e S A 9947
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width  Minimum Maximum  Final value
Agent Number Available 20.000 Insuf 20.000 20.000 2
290 Age 3.6507 (c‘orr) oo grae 3;0%%%
Agent um e B%ey Il 8 orr 78 . 1970
in Agent Number 8 nsuf) 1 70000 700000
Agent ut|I|zat|on 4 Corr) .00 1 70000 95000
OUTPUTS
Id entifier Val ue
ent e Ti 5
8ent SLtleIUze e %929%4
ARENA Simulation Results
Pa - License #9400000
Output Summary for 10 Replications
Project: Call Center Anal Run execution date 412112001
AnaJIyst: Mode? rews?on date 4/21/2881
OUTPUTS
ldentifier Average Half-width Minimum Maximum # Replications
Agent Queye Time 72.351 23.354 . 130.9
AJERt QYRS ¢ i w8
gi_mullation run time: 0.68 minutes.
imulation run complete.

Simulation Result for Agent Analysis (agent = 22)

ARENA Simulation Results
Py - Llterse k9400000

Summary for Replication 1 of 10
Project: Call Center Anal Run execution date

412112001
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Analyst: Model revision date:
Replication ended at time :32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum
AJent Queve Tme BT IPRE SN b
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width Minimum  Maximum
Agent Number Available 22,000 (insuf) 22.000 22.000
Agent ﬁumbe Bus 17678%% ?:708#? ! % 88%
ke o Wab ) oo
OUTPUTS
[dentifier Val ue
Ajent Qs Jme it
Beginning replication 2 of 10
ARENA simulation Results
Pal - License #9400000
Summary for Replication 2 of 10
Kaoaileycétg Call Center Anal ﬁ%raefxsec\}titst?gn dgte
Replication ended at time 32400.0
TALLY VARIABLES
Id e ntifier Average  Half Width Minimum Maximum
Agent Q. Queue Time 28.276 Carr ,00000 289.09
Agent ime 285.14 54.22?5 5.4699 2142.7
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width  Minimum Maximum
ﬁgentAEgrrnber Available %2 g% lCnoSrltgf) %2.000 %%.;(()900
oo, gl W B
Agent gt”zaLttoﬁ 179048 Corr) : I(%)
OUTPUTS
ldentifier Val ue
AGent Difte e E

Beginning replication 3 of 10

ARENA Simulation Results
Pa - License #9400000
Summary for Replication 3 of 10

Proigct:
Analyst:

Replication ended at time

revision
32400.0
TALLY VARIABLES

ldentifier Half width Minimm

Average Maxi mum

Call Center Anal Run execution date
M dei3 Bt gate

4121/2001

Observations
)

Final Value

OO0 O
OO0 O

- O
[e-l@ > =I=l 1
o,

—o
(e ]

412112001
42112001

Observations

Final Value

4121/2001
42112001

Observations

223



Agent Q. Queue Time 27.348 corr 00000 277.40 2246
Agent ime 229.99 54.56)1 6.8006 5122.3 2221
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width  Minimum Maximum  Final value
Agent Number Available 22.000 [nsuf) 22,000 22.000 22.000
AgentAﬂumber Bys %988?23 (C:gm 7§0§§§ %%88% %99888
Ag'ent gthlzatlo%n 28 882 |cnosrlrj)f) 700000 198880 78501988
OUTPUTS
Identifier Val ue
AGeRt DS &M 2hebtd
Beginning replication 4 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 4 of 10
arafst  Cell Center Ana (el “E 1900 88 £/311001
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half width Minimum  Maximum  Observations
ent Q. Queue Time 12.093 Corr .00000 180.40 2233
AYENE s #o% Logl R 1AM 795
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width  Minimum  Maximum  Final Value
Agent Number Available 22.000 insuf) 22,000 22.000 22.000
Aﬂent 83351 69342 700000 16.000 700000
LRI R
Agent Utilization~ !81845 Corr) ;00000 170000 . ??
OUTPUTS
ldentifier Val ue
Afent Qs & me 181043
Beginning replication 5 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 5 of 10
Rt cal center Rl Fsviion ;. 4R1IR0H
Replication ended at time 32400.0
TALLY VARIABLES
Identifier Average  Half Width  Minimum Maximum  Observations
Agencmee e ARPRE L% SHR B9 3
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final value

Agent Number Available 22.000 (Insuf) 22.000 22.000 22.000
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AR it N N SO
BOEMaNe ke o 080 (suh 00000 76000 7o0n00
Agent 0t |zat|on 87049 03812 100000 1.0000 9
OUTPUTS
ldentifier value
AGeRt s e "§104b
Beginning replication 6 of 10
ARENA Simulation Results
Pal - License #9400000
Summary for Replication 6 of 10
Apﬁoalﬁ/%% Call Center Anal ﬁ%%e?xreec\yitsl?onndgate 25%%5588%
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half Width  Minimum Maximum  Observations
ent Q. Queue Time 7.8550 corr .00000 123.73 2233
8 ?I 208.76 50;99% 5.8633 4995.0 22%4
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final value
T 2 N N S 1
A O G 1 A
Agent d%lization I%%%g 03231 100000 1.0000 |.8800
OUTPUTS
ldentifier val ue
Afent Diz e s0i13
Beginning replication 7 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 7 of 10
Proiect: Call center Anal u xecution dat 412112001
Analyst: Model revision gate 412112001
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum  Observations
AR Queue Tme 50 RS SUR S8 A

DISCRETE-CHANGE VARIABLES
Identifier Average  Half width  Minimum Maximum  Final value

a0
goent RamPelmtt o M hsuh  ooea  6odds Tdgnog
Agent dtilization g2923 ‘03184 ooboo  4.0000

[dentifier Value

225



226

ent Queye Time 16.44
Agent utilize 8292

Beginning replication 8 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 8 of 10
Project: Call center Anal Run execution date 4121(2
AR of “Fevis 113112801

Model revision date:
Replication ended at time . 32400.0
TALLY VARIABLES
Id e ntifier Average Half Width  Minimum Maximum  Observations
Agent ueue Time 59617 3.4866 00000 136.60 2226
Agent‘ |er 206.37 10.496 6.8797 2302.3 2209
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width  Minimum Maximum  Final Value
Agent Number Available 22.000 (Insuf) 22.000 22.000 22.000
AT QR 1< 1 O 1 (O
#gm Agent N T)e¥ ]7 0 %2) (Insuf) .'00080 ?80% % %0%%8
Agent t|||zat|on 19052 03366 ;00000 0000 1.0000
OUTPUTS
Id e ntifier Val ue
ent e Time 5.9617
Agent Quste o1 ’13052
Beginning replication 9 of 10
ARENA Simulation Results
Pa - License #9400000
Summary for Replication 9 of 10
Proiect: Call Center Anal Run execution dat 412112
Analyst Mod e? rews?on gate 4/21/2881
Replication ended at time ; 32400.0
TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum  Observations
ent (% Queue Time 11,911 corr .00000 237.64 2108
8 im 212.39 Corr 6.2731 3564.8 2093
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final Value
Agent Number Available 22.000 insuf 2,000 22.000 0
dvhee o b W
70( syt , 0 § 0
Agent gtqlzatlon . 8888 (04450) :00000 1.000 181
OUTPUTS
Identifier value
t Ti .
AgEn i e Wit

Beginning replication 10 of 10
AR SR o AGhe°



Summary for Replication 10 of 10

Project: Call Center Anal ecutipn date 41212001
AnaJIyst ode?xre\ylsl,‘ljon ate:  4/21/2001
Replication ended at time 32400.0
TALLY VARIABLES
ld entifier Average Half Width Minimum  Maximum  Observations
Age ueue Time 21.884 corr .00000 249.75 2256
Age r |Q | 215176 {2.21?3 4.8514 5849.3 2239
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final value
AentNm r Available 22, Insuf 22.000
o H” tge vallable - 22000 00#}) 20000 35060 %0%%8
eoiean o e K, W BE o
Agent gt”uatlon ;82962 corr) 100000 1.0008 91?8
OUTPUTS
ldentifier Val ue
t Ti 21.884
AJeRt Byt me 4168

ARENA Simulation Results
Pa - License #9400000

Output Summary for 10 Replications

Project: Call Center Anal Run execution date 412112001
AnaJIyst: Mo deﬁe rews?on date 4/21/2881
OUTPUTS

ldentifier Average Half-width Minimum  Maximum # Replications
Agent Queue Time 16.609 53812 5.9617 28.276 10
Agent utilize 181267 02409 76802 787049 10
Simuiation run time 1.60 min
Simulation run complete.

Simulation Result for Agent Analysis (agent = 23)

ARENA Sim ulat|on Results
Pa - License #9400000

Summary for Replication 1 of 10

PrOJect Call Center Anal Run execution date : 4/21/2001
Andlyst: Model revision date:  4/21/2001
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half Width Minimum  Maximum  Observations
MoGeee e NS U9 SHB W AW
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final Value

Agent Number Available 23.000 (insuf) 23.000 23.000 23.000
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#in A en (? 39273 23987 .00000 15.000 2,0000
ol o RO B MR BaR B
Agent Utilization 13568 03967 00000 1.000 170000
OUTPUTS
Identifier Val ue
Agent Quftise '™ fr336d
Beginning replication 2 of 10
ARENA simulation Results
Pa - License #9400000
Summary for Replication 2 of 10
Rishgt can coner ara WA EE A B HBHARRE
Replication ended at time 32400.0
TALLY VARIABLES
Id entifier Average Half width Minimun  Maximum  Observations
ent Q. Queue Time 11.796 corr .00000 259.49 2225
AYEn s Hy8s 1oy A B 7905
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width  Minimum Maximum  Final value
o oy Avaleble B0 ) G A S
gent umpe Busy 17,635 1,1231 .00000 23.000 23.000
N A 7 A 1 S 1.
OUTPUTS
Id entifier Val ue
AGent Difts ('™ 16618
Beginning replication 3 of 10
ARENA simulation Results
Pa - License #9400000
Summary for Replication 3 of 10
Risfst cat Center ana MRS e JBHARRE
Replication ended at time 32400.0
TALLY VARIABLES
ldentifier Average  Half Width Minmum  Maximum  Observations
AfencGmese TMe BAY BSWR JWR R A
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final Value
St Bl B B A
wetmebe o Rl G Bl
Agent gt”uatlon 183805 Corr) ;00000 1.0000 '826%8
OUTPUTS

[dentifier Val ue



AgER B e it
Beginning replication 4 of 10

ARENA simulation Results
Pa - License #9400000

Summary for Replication 4 of 10

Call Center Anal un executtpn date

roject:
Rnajlyst: ode

Replication ended at time : 32400.0

TALLY VARIABLES

Id entifier Average Half width M mum  Maximum
Agent ueue Time 5.1004 4.6559 00000 153.68
Agent ier 212.92 9.3458 6.3524 3846.9
DISCRETE-CHANGE VARIABLES
Identifier Average  Half width Minimum  Maximum
A ent Number Available 23.000 nsuf 23.000 23.00
g Agen 35278 (315%4) .00000 13. 008
é\gI%ntA lérrqt eNuPnllJJ3e¥ 0 17,798 .?5556” 00000 00
Agent Utiliza tion B LE AN 1Y 1.EoC0CoC%
OUTPUTS
Identifier Val ue
ent Queue Time 5.,1004
AJEDt iRyt 17381

Beginning replication 5 of 10

ARENA Simulation Results
Pa - License #9400000
0

Summary for Replication

Project: Call center Anal R
Analyst: M

f 10

5
un execution date
odel revision date

Replication ended at time :32400.0
TALLY VARIABLES
ldentifier Average  Half Width Minimum  Maximum
CESRLLN 5 IS I L
DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width  Minimum Maxi mum

N

Agent Number Available 23.0
Age 66/

Agent umber B sy

Agent 9t”|z atio ﬁr Q

23.000
11.000
1.000%

OUTPUTS
Identifier

ent Queye Time 9,
Agent utilize 8

Beginning replication 6 of 10
ARENA lation, Resyl
B SRR

revision date:

Observations

2241
2224

Final Value

observations

2314
2304

Final Value

0
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Summary for Replication 6 of 10
ject: 42112001
Rrr]oa]ﬁl%%: Call Center Anal Run ?xecunpn date 5901

Model revision date:  4/21/
Replication ended at time B2400.0
TALLY VARIABLES
ldentifier Average  Half width Minimum  Maximum  Observations
Agent Q Queue Time 5.4591 3.7966 00000 156,31 2250
Agent % 3 208.17 10.097 518633 4995.0 2236

DISCRETE-CHANGE VARIABLES
Id entifier Average Half width Minimum  Maximum  Final Value

o b Aveleble 200 G B T T
495 Agent Num o Q ;05(%3) (|7nus)%13f) 88888 %‘600%2) w
Agent Utilization 1638 03348 : 1.000 I
OUTPUTS
[dentifier val ue

ent Queue Time 5,4591
8ent St?Hze .76%84
Beginning replication 7 of 10

ARENA Simulation Results
Pa - License #9400000
0

Summary for Replication 7 of 10
APrr]%Jlect Call Center Anal Run ?xecutlon dat 4121/2001
yst Model revision ate 412112001
Replication ended at time 1 32400.0
TALLY VARIABLES
ldentifier Average  Half width  Minimum Maximum  observations
Age Queue Time 6.6102 41775 .00000 113.08 2168
A%ent ime 225730 15.815 6.1465 919013 2160
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final value
Agent Number Available 23, Insuf 00 23.000 23.000
AgentAﬂumther Bys e 5’4%%% (ggéég) %(()3')(())(?(())?)) 10'800 %.00800
Whorulo o Gab A T T
OUTPUTS
Id entifier Value
Afent Qis me KLt
Beginning replication 8 of 10
ARENA Simulation Results
pa - License #9400000
Summary for Replication 8 of 10
Rt cot Center Ara e ESVERGn e 41500

Replication ended at time : 324000
TALLY VARIABLES



ldentifier Average Half width M 'mum  Maximm observations
Agent eue Time 4.6314 2,7459 00000 116.12 2238
AJent Qpdyeve T 1007 17408 63250 292113 791

DISCRETE-CHANGE VARIABLES
Id entifier Average  Half width Minimum  Maximum  Final value

sy oo 300 B
SUCTORE B
Rgond 81, Nymog A L T
OUTPUTS
ld entifier val ue
Agant Quee Jime KL

Beginning replication 9 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 9 of 10

R{r}ou;gt Call Center Anal I\Fﬁ%rgie?xsec\yitsi?gn dgate: %H%%%
Replication ended at time :32400.0
TALLY VARIABLES
ldentifier Average  Half Width Minimm  Maximum  Observations
ent Q. Queue Time 3.0731 1.8559 .00000 77.624 2115
ALY 31855 U184  8.1155  3564.8 3098
DISCRETE-CHANGE VARIABLES
ldentifier Average  Half width Minimum  Maximum  Final value
g e A R Dl
" Agent Number 99000 (i'ns N 00000 ﬁ'é%oo% Zr'
Koo BEN umost @ 00000 (3sd  o0088  iddd 95657
OUTPUTS
Id entifier Value
AGent DS M it

Beginning replication 10 of 10

ARENA Simulation Results
Pa - License #9400000

Summary for Replication 10 of 10

Riskgt can Coner ara ATEE 0 el ABHRRR
Replication ended at time 32400.0

TALLY VARIABLES
Id entifier Average  Half width  Minimum Maximum  observations
L 1 O R

DISCRETE-CHANGE VARIABLES
Id entifier Average Half width Minimum Maximum  Final Value

231



AgentANgrr?ber Available 23.000 (insuf) 23.000 23.000

732928 £ 21669 700000 11.000
Agﬁnt ﬂumber Busy 17.568 corr) .00000 23.000
Agent Stnlz a%ﬂo - Q ngggg lcnosrl#)f) 88888 170606
OUTPUTS
ldentifier Value
AGent D e 388

ARENA Simulation Results
Pa - License #9400000

Output Summary for 10 Replications

23.000
700000
23.000
700000
1.0000

Project: Call Center Anal xecufi d

AnaJIy t. ode revis Ff on 322]1/%81
OUTPUTS

ldentifier Average Half-width Minimum Maximum # Replications

Agent Sueue Time 9.1328 6.2698 3.0731 34.758

Agent tilize 77674 102145 .73568 .83805

Sim u’ation run time: 083 minutes.

Simulation run complete
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