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call_id q start | g exit |ser start| ser exit | outcome| wait time | service time Agent
510013309) 06:23:00 | 06:23:07 | 06:23:08 | 06:25:01 | Agent 7 113 23015
510013355] 06:23:19 ]| 06:24:30 | 068:24:31 | 06:24:51 | Agent 71 20 23007
510013559 06:24:52 | 06:24:52 | 068:24:52 | 06:26:57 | Agent 0 125 23007
510013814) 06:26:32 | 06:26:33 | 06:26:33 | 06:27:27 | Agent 1 54 23015
510013830] 06:26:36 | 06:26:38 | 00:00:00 | 00:00:00 | Abandon 2 0 0
510013871) 06:26:47 | 06:26:57 | 06:26:58 | 06:28:45| Agent 10 107 23007
510014006) 06:27:53 | 06:27:53 | 06:27:53 | 06:29:46 | Agent 0 113 23015
510014071] 06:28:15 | 06:28:45 | 06:28:46 | 06:29:04| Agent 30 18 23007
510014116]) 06:28:35 | 06:29:04 | 06:29:05 | 06:30:31 | Agent 29 86 23007
510014132] 06:28:43 | 06:29:46 | 068:29:47 | 06:31:27 | Agent 63 100 23015
510014196] 06:29:05 | 06:30:31 | 06:30:32 | 06:34:32| Agent 86 240 23007
510014425] 06:30:38 | 06:31:27 | 06:31:27 | 06:34:31| Agent 49 184 23015
510014578 06:31:32 | 06:34:31 | 06:34:32 | 06:35:54| Agent 179 82 23015
510014674) 06:32:06 | 06:34:32 | 06:34:33 | 06:37:04| Agent 146 151 23007
510014702] 06:32:18 | 06:33:00 | 00:00:00 | 00:00:00 | Abandon a2 0 0
510014712] 06:32:26 | 06:35:54 | 068:35:55 | 06:37:37 | Agent 208 102 23015
510014750]) 06:32:37 | 06:36:08 | 06:36:09 | 06:47:58 | Agent 211 709 23041
510014927] 06:33:46 | 06:37:04 | 06:37:05 | 06:43:49 | Agent 198 404 23007
510015175] 06:35:19 | 06:36:04 | 00:00:00 | 00:00:00 | Abandon 45 0 0
510015368) 06:36:28 | 06:37:37 | 06:37:38 | 06:39:53 | Agent 69 135 23015
510015393] 06:36:35 | 06:37:54 | 00:00:00 | 00:00:00 | Abandon 79 0 0
510015405] 06:36:39 | 06:39:53 | 06:39:54 | 06:51:04| Agent 194 670 23015
510015441] 06:36:55 | 06:43:49 | 06:43:50 | 06:45:58 | Agent 414 128 23007
510015539) 06:37:41 | 06:45:58 | 06:45:59 | 06:47:44 | Agent 497 105 23007
510015752] 06:38:54 | 06:38:14 | 00:00:00 | 00:00:00 | Abandon 20 0 0
510015802] 06:39:13 | 06:40:31 | 00:00:00 | 00:00:00 | Abandon 78 0 0
510016057] 06:40:42 | 06:40:59 | 00:00:00 | 00:00:00 | Abandon 17 0 0
510016208) 06:41:36 | 06:47:44 | 06:47:45 | 06:51:29| Agent 368 224 23007
510016446) 06:42:56 | 06:47:58 | 06:47:59 | 06:48:31 | Agent 302 32 23041
510016552] 06:43:35 | 06:45:36 | 00:00:00 | 00:00:00 | Abandon 121 0 0
510016619) 06:44:02 | 06:48:31 | 06:48:32 | 06:50:56 | Agent 269 144 23041
510016625] 06:44:05 | 06:46:13 | 00:00:00 | 00:00:00 | Abandon 128 0 0
510016700) 06:44:32 | 06:50:56 | 06:50:57 | 06:56:20 | Agent 384 323 23041
510016708) 06:44:36 | 06:51:04 | 06:51:05 | 06:53:01 | Agent 388 116 23015
510016925] 06:45:53 | 06:51:29 | 06:51:30 | 06:53:14| Agent 336 104 23007
510017302) 06:48:04 | 06:53:01 | 06:53:02 | 06:54:12| Agent 297 70 23015
510017389] 06:48:31 | 06:49:30 | 00:00:00 | 00:00:00 | Abandon 59 0 0
510017423) 06:48:42 | 06:53:14 | 06:53:14 | 06:54:56 | Agent 272 102 23007
510017606] 06:49:55 | 06:54.12 | 06:54.12 | 06:55:49 | Agent 257 97 23015
510017636] 06:50:03 | 06:51:57 | 00:00:00 | 00:00:00 | Abandon 114 0 0
510017717] 06:50:38 | 06:54:56 | 06:54:57 | 06:56:50 | Agent 258 113 23007




2 nYav

time Arr_sys Dep sys Arr g Dep q Arr_ser Dep ser
06:15 6 6 8 6 5 5
06:16 6 6 6 6 5 5
06:17 6 8 8 6 5 5
06:18 6 6 8 6 5 5
06:19 7 & 7 7 & 5
06:20 7 6 7 7 6 5
06:21 7 & 7 7 6 5
06:22 8 & 8 8 7 5
06:23 9 & 9 9 8 5
06:24 11 7 11 10 9 6
06:25 12 9 12 12 11 8
06:26 12 10 12 12 11 9
06:27 15 12 15 15 13 10
06:28 16 13 16 16 14 11
06:29 19 14 19 17 15 12
06:30 20 16 20 19 17 14
06:31 21 17 21 20 18 15
06:32 22 18 22 21 19 16
06:33 26 18 26 21 19 16
06:34 27 19 27 22 19 16
06:35 27 21 27 24 21 18
06:36 28 22 28 25 22 19
06:37 32 24 32 27 23 20
06:38 33 27 33 30 25 22
06:39 34 27 34 30 25 22
06:40 35 29 35 32 26 23
06:41 36 3 36 34 26 23
06:42 37 31 37 34 26 23
06:43 38 31 38 34 26 23
06:44 39 32 39 35 27 24
06:45 43 32 43 35 27 24
06:46 44 34 44 37 28 25
06:47 44 35 44 38 28 25
06:48 44 37 44 40 30 27
06:49 47 38 47 41 31 28
06:50 48 39 48 42 31 28
06:51 51 40 51 43 32 29
06:52 53 43 53 46 34 31
06:53 54 43 54 46 34 31
06:54 54 45 54 48 36 33
06:55 54 47 54 50 38 35
06:56 56 49 56 52 39 36
06:57 59 52 59 55 41 38
06:58 59 53 59 56 42 39
06:59 60 54 60 57 43 40
07:00 60 55 60 59 44 40
07:01 62 57 62 62 46 41
07:02 64 57 64 64 48 41
07:03 70 62 70 68 51 45
07:04 70 63 70 70 53 45
07:05 71 65 71 71 54 48
07:08 74 67 74 74 57 50
07:.07 79 69 79 78 81 52
07.08 80 72 80 80 63 55
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SEESTAT USBank - [Statistical Models]

| File: il statistical Analysis [ | Tools L'Windows 2 Help
Variables | Options | Select Categaries | X Properties DB Tables
Select by W‘ Dictionaries
“ariable » Type “ariable Type Category Subcategorny fad Calendar
Agents online Inistarits Cournts service
Agent status Instants Counts sefvice agaI_svents Summaries
Calls in Service Instarts Counts service
Calls in System Instarts Courts setvice
Calls in Queve Instants Counts service Variables
WAL time [offered] Duration Relative frequencies % selvice
Arrivals to queue Time periods Counts sefvice
Abandons Time periods Counts service Procedures
Abandans proportion Time periods Rate setvice
Short abandons Time periods Counts service
Shart abandons prapartion Time periods Riate semvice Bri=5®
Other unhandled Time periods Counts sefvice
Other unhandled rate Time periods Rate service
Unhandled Time: periods Cournts SEIVICE
Unhandled proportion Time periods Rate service
Awerage wait time(all Time periods Means selvice
Average wait time(waiting) Time periods Means sefvice
Customers in queueaverage] Time periods Counts service
Primary artivals o queue Time periods Courts setvice
Aurivals to service Time periods Counts service —
Awverage service time Time periods Means selvice
Served without waiting Time periods Rate sefvice
Customers in servicelaverage] Time periods Counts service
Custorner service tims Duration Relative fequencies % setvice service_termination
Shilt duration Duration Rekative frequencies % service IR
Agent entries Time periods Counts selvice
Agent exits Time periods Counts selvice 0K
WRU only time Duration Relative frequencies % »
StatusBarl
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SEESTAT LISBank - [Statistical Models]

i File oi] Statistical Analysis 7 Tools 0 Windows g Help
DB Tables
Dictionaries
Manths Days ——
Calendar
Manth Year ~ —
Apil 2001 Summaries
May 2001 —
June 2001
v “o0n Yariables
Auvgust 2001
September 2001 Procedures
October 2001
Newvember 2001 L
December 2001 <- Tablex
January 2002
February 2002
March 2002
April 2002
May 2002 bl
Days type
O Individual days
(3 Aggregated days
Mew Modsl
oK
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General — Descriptive Statistics — Variable: Wait time (waiting) —
— Service:Retail - Resolution: 1 second
Dates : September 2001, Aggregated Days — Weekdays
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File Table Settings Help

Ferformance Profiler \ Staffing Query \ Advanced Profiling l Advanced Queries l What-if Analysis \

Performance Performance Profiler allows you to determine and optimize the Performance Level of your Call Center. Enter ye
Profiler  ‘Compute.

Your Call Center's Parameters Settings

*  Number of Agents Answering Calls ’1— *  Features: Mone Selected
*  jyerage Time to Handle One Call imm:ss) M * Basic Interval: 60 minutes

*  Callg per 60 minute Interval s +  Target Time: 00:00 {mim:ss)

Change Setlings |

Compute ®  Addto Table Delete Rows Clear All | Expart ‘ | Graph
Basic Target Average . Average %Answer  Average
Interval Timgtn Ni;nebnetrsnf Handligng Clzl:aswpaelr O?Euepn;r?w Speedgnf within Queuge
{minutes)  Answer Time Ansivar Target Length
Results
1 gO.0 n0:00.0 1.0 03:00.0 150 76 0%
2
3

14
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"1 4CallCenters vZ.23

File Table 3Settings Help

Ferformance Profiler \ Staffing Query ‘ Advanced Profiling l Advanced Queries l Yhat-if Analysis l

Performance performance Profiler allows you to determine and optimize the Performance Level of your Call Center. Enter,
Profiler  ‘Compute!

Your Call Center's Parameters Settings

*  Number of Agents Answering Calls ]5— *  Features: Trunks

*  werage Time to Handle One Call {mim:ss) ’W + Basic Interval: G0 minutes

*  Calls per B0 minute Interval W *  Target Time: 00:00 fmmiss)
*  pumber of Trunks Available s Change Setiings |

Compute #*  Addto Tahle Delete Rows Clear &l ‘ Expart | | Graph
Basic Target Ayerage . Average
Interval Time to Ni;nebnirsm Handling Clmlaswpa?r N#:T;irsm OcAu?uEpnatr?cv Trunks %Block
(minutes)  Answer Tirme Utilized
Results
1 RO.0 on:00.0 5.0 03:00.0 100.0 50 71.5% 16 2845%
2
3
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ACD 4 9w mndy .3 pon

) I9N5W MORYN TNED (LNPIV DNXIN PO 2IWN) .XIND M9D0 MY Tpmn ACD nT v phn nm 1ond

.Erlang-A n57y1n5 7pmn nX aRno

Time Interval | Arrivals | Service Time | Agents | Average Wait | %Abandon % Wait=0
14-00 582 183.3 559 32.9 7.39 31.19
1430 485 188 1 54 4 14.9 371 46 89
1500 472 1721 516 0.5 0.00 98.73
1530 495 167 9 476 11.1 1.41 56.02
16:00 473 176 5 50 6 47 042 74 42
1630 520 174 1 527 5.7 0.53 72.02
17.00 568 179.1 529 8.1 581 33 64
17.30 491 185 4 49.9 2120 5.70 39.64
18.00 517 179.0 525 9.0 2.90 6519
18:30 467 2151 50.0 111 1.03 5184
19:00 439 180.3 514 1.0 0.00 90.48
1930 451 184 6 51 1 1.4 022 92.00
20:00 412 193 4 50.5 0.5 0.00 95 87
20:30 421 179.4 451 05 0.00 96.67

DO DN INNYADN YT YXINHD NN ITHNRN T VIV IND .8 MYPN ACD-n N7yT DOMWH2 » NN 3.3.1

DTV DINNIN MYXNNI 1IN 9N NN VN NINWII YIN TTH DV M YNNI DVNPNYN
.DYN TONNA MIAP NNDADN YXIND I NN

_ Total waiting time

D Arrivals, x Average _Wait,

L
0

#abandon

> Arrivals; x % Abandon,

:DAVN

.NTI2YN DY NYNNN NYWDY DNONN | DPTIRND IWURD
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AP DIYaN NYY HY MY NN ,0NYAPY SNIVIIND YINN YINRN NND LN

Yo 1PN Ny 7o ,( P{Ab}- JN 203 = P{Ab} ~ 0.019) 2% -5 1>n DYWLV HNKX ,YTNN YN DNN

N

N-Cy +Nygs -Cy +24-Cy -EW,) +2-C,, - P{Ab}=

=N-Cy + N5 -Cy_ +4-C,, -P{Ab}/ 6+ 2-C,, - P{Ab} =

=N-Cy + N -Cy +4-P{AD}C, /6+Cy,) =

= 244* 40+ 71*10+80*60*0.019* (3+ 6) = 10470 + 273+ 547 =11290
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DYPNNNN HNK T DT THIND MDY PYNTN YPN DI WS, 0PN IIN THD DY) ,NT IININPNVD KXY NIPN NIy
A99INY 955 DY PN .(40%)

:DAVN

:T1INNN NINONRIPN IPIN TN AT NN YND 2ANP TUNI ,D2PNNNN HINK DY MDY PYNN HDD ¥ NP INNI

t

R(t) = E( j ﬁ.(u)du] qwna, N = R(t) + S/R(t)

t-S

AN YANN AP NPRIPNR MY TWRD ,NIIWNN DY YINN DNIVN NONIN

Ry(t)=E E( j /1(u)XduJ = E(X)~E[ j ﬂ(u)duJ= E( j ﬂ.(u)duj= R(t)

-S -S -S

2591 919y WPR D IVAND YOINN 2ANPN TAN DI N2y
N =R(t)-x+ B/R(t)-x
NIPN OXPNNNN NINRD NNIYI DX DIPNNN HNKR DY PININPILON NIPNRA OIIRNND S -) X 227y DNIN DY

2NN DPNNND NN DX DAPI NONINY PINIPNVDN

. A(t) =100—20*sin(t) WX ,ININNN NPYN TP DR NRTHN TPEDIDD NMININ NN 1PND

;2099 MXIN NN PaAY X =1 115712 YN UNIvN NXNIYN IR PN 0NN
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Erlang-A: The Garnett Delay-Functions

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

~OL R
\\
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NN

Vi
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/
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.)/
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U-I\\\ \
0
3 25 2 45 4 05 0 05 1 15 2 25 3
B
— Halfin Whitt —=GMR(0.1) GMR(D5) —GMR(1) —GMR()
—GMR(E)  —GMR(10) GMR{20} =——GMR(0) = GMR(100)

GMR(x} describes the asymptotic probability of delay as a function of p when

o/ - X. Here, 8 and | are the abandonment and service rate, respectively.

Note: Erlang-C = limit of Erlang-A  as patience | indefinitely.
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Erlang-A: % Abandonment

%Ab x \/n vs. 3, for varying (im)patience (0/pu):

e ]
e
Lo ]
!
~
[T
~
=
Ls ]
="
Ls ]
T3
Ls ]
-1
tl

. Eo o M B O B O© W

P{Abandon} * JN

B © N R

—GMR(0.1) —GMR(0.5) GMR(1)  —GMR(2)  —GMR(5)

—GMR(10) —GMR{20) GMR(50) GMR(100)

Note the behavior like —3/4/n, for (relatively) large negative g
and over all (im)patience levels. For an explanation, think ED:

n=R+B8VR=R—~R; hencey ~ —3/VR ~ —3//n, and v
is P{Ab} in the ED-Regime.
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1 nYav

call_id q start | q exit |ser start| ser exit | outcome | wait_time | service time Agent
510013309 06:23:00 | 06:23:07 | 06:23:08 | 06:25:01 | Agent 7 113 23015
510013355] 06:23:19 | 06:24:30 | 06:24:31 | 08:24:51 | Agent 71 20 23007
510013559 06:24:52 | 06:24:52 | 06:24:52 | 06:26:57 | Agent 0 125 23007
510013814] 06:26:32 | 06:26:33 | 06:26:33 | 06:27:27 | Agent 1 54 23015
510013830] 06:26:36 | 06:26:38 | 00:00:00 | 00:00:00 | Abandon 2 0 0
510013871] 06:26:47 | 06:26:57 | 06:26:58 | 06:28:45| Agent 10 107 23007
510014006 06:27:53 | 06:27:53 | 06:27:53 | 06:29:46 | Agent 0 113 23015
510014071] 06:28:15 | 06:28:45| 06:28:46 | 06:29:04| Agent 30 18 23007
510014116 06:28:35 | 06:29:04 | 06:29:05 | 06:30:31 | Agent 29 86 23007
510014132] 06:28:43 | 06:29:46 | 06:29:47 | 06:31:27 | Agent 63 100 23015
510014196] 06:29:05 | 06:30:31 | 06:30:32 | 06:34:32| Agent 86 240 23007
510014425] 06:30:38 | 06:31:27 | 06:31:27 | 06:34:31 | Agent 49 184 23015
510014578 06:31:32 | 06:34:31 | 06:34:32 | 08:35:54| Agent 179 82 23015
5100145674] 06:32:06 | 06:34:32 | 06:34:33 | 06:37:04| Agent 146 157 23007
510014702] 06:32:18 | 06:33:00 | 00:00:00 | 00:00:00 | Abandon 42 0 0
510014712] 06:32:26 | 06:35:54 | 06:35:55 | 06:37:37 | Agent 208 102 23015
510014750 06:32:37 | 06:36:08 | 06:36:09 | 08:47:58 | Agent 211 709 23041
510014927] 06:33:46 | 06:37:04 | 06:37:05 | 06:43:49 | Agent 198 404 23007
510015175 06:35:19 | 06:36:04 | 00:00:00 | 00:00:00 | Abandon 45 0 0
510015368 06:36:28 | 06:37:37 | 06:37:38 | 06:39:53 | Agent 69 135 23015
510015393 06:36:35 | 06:37:54 | 00:00:00 | 00:00:00 | Abandon 79 0 0
510015405 06:36:39 | 06:39:53 | 06:39:54 | 06:51:04| Agent 194 670 23015
510015441] 06:36:55 | 06:43:49 | 06:43:50 | 06:45:58 | Agent 414 128 23007
510015539 06:37:41| 06:45:58 | 06:45:59 | 06:47:44| Agent 497 105 23007
510015752] 06:38:54 | 06:39:14 | 00:00:00 | 00:00:00 | Abandon 20 0 0
510015802] 06:39:13 | 06:40:31 | 00:00:00 | 00:00:00 | Abandon 78 0 0
510016057 06:40:42 | 06:40:59 | 00:00:00 | 00:00:00 | Abandon 17 0 0
510016208] 06:41:36 | 06:47:44 | 06:47:45 ] 08:51:29| Agent 368 224 23007
510016448] 06:42:56 | 06:47:58 | 06:47:59 | 06:48:31 | Agent 302 32 23041
510016552] 06:43:35 | 06:45:36 | 00:00:00 | 00:00:00 | Abandon 121 0 0
510016619] 06:44:.02 | 06:48:31 | 06:48:32 | 06:50:56 | Agent 269 144 23041
510016625] 06:44:.05 | 06:46:13 | 00:00:00 | 00:00:00 | Abandon 128 0 0
510016700] 06:44:32 | 06:50:56 | 06:50:57 | 06:56:20| Agent 384 323 23041
510016708] 06:44:36 | 06:51:04 | 06:51:05 | 06:53:01 | Agent 388 116 23015
510016925] 06:45:53 | 06:51:29 | 06:51:30 | 06:53:14| Agent 336 104 23007
510017302] 06:48:04 | 06:53:01 | 06:53:02 | 06:54:12| Agent 297 70 23015
510017389 06:48:31 | 06:49:30 | 00:00:00 | 00:00:00 | Abandon 59 0 0
510017423] 06:48:42 | 06:53:14 | 06:53:14 | 06:54:56 | Agent 272 102 23007
510017606] 06:49:55 | 06:54.12 ]| 06:54:.12 | 08:55:49 | Agent 287 97 23015
510017636 06:50:03 | 06:51:57 | 00:00:00 | 00:00:00 | Abandon 114 0 0
510017717] 06:50:38 | 06:54:56 | 06:54:57 | 06:56:50 | Agent 258 113 23007
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2 nYav

time Arr_sys Dep sys Arr g Dep q Arr_ser Dep ser
06:15 6 6 8 6 5 5
06:16 6 6 6 6 5 5
06:17 6 8 8 6 5 5
06:18 6 6 8 6 5 5
06:19 7 & 7 7 & 5
06:20 7 6 7 7 6 5
06:21 7 & 7 7 6 5
06:22 8 & 8 8 7 5
06:23 9 & 9 9 8 5
06:24 11 7 11 10 9 6
06:25 12 9 12 12 11 8
06:26 12 10 12 12 11 9
06:27 15 12 15 15 13 10
06:28 16 13 16 16 14 11
06:29 19 14 19 17 15 12
06:30 20 16 20 19 17 14
06:31 21 17 21 20 18 15
06:32 22 18 22 21 19 16
06:33 26 18 26 21 19 16
06:34 27 19 27 22 19 16
06:35 27 21 27 24 21 18
06:36 28 22 28 25 22 19
06:37 32 24 32 27 23 20
06:38 33 27 33 30 25 22
06:39 34 27 34 30 25 22
06:40 35 29 35 32 26 23
06:41 36 3 36 34 26 23
06:42 37 31 37 34 26 23
06:43 38 31 38 34 26 23
06:44 39 32 39 35 27 24
06:45 43 32 43 35 27 24
06:46 44 34 44 37 28 25
06:47 44 35 44 38 28 25
06:48 44 37 44 40 30 27
06:49 47 38 47 41 31 28
06:50 48 39 48 42 31 28
06:51 51 40 51 43 32 29
06:52 53 43 53 46 34 31
06:53 54 43 54 46 34 31
06:54 54 45 54 48 36 33
06:55 54 47 54 50 38 35
06:56 56 49 56 52 39 36
06:57 59 52 59 55 41 38
06:58 59 53 59 56 42 39
06:59 60 54 60 57 43 40
07:00 60 55 60 59 44 40
07:01 62 57 62 62 46 41
07:02 64 57 64 64 48 41
07:03 70 62 70 68 51 45
07:04 70 63 70 70 53 45
07:05 71 65 71 71 54 48
07:08 74 67 74 74 57 50
07:.07 79 69 79 78 81 52
07.08 80 72 80 80 63 55




