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customer_id | priority] type] date |vru_entry| vru_exit] vru_time| q_start | g_exit | gq_time| outcome |ser_start| ser_exit] ser_time server
23703994 1 PS [990801] 09:12:53 09:12:58 5 09:12:58|09:13:42| 44 HANG | 00:00:00 } 00:00:00 0 NO _SERVER
57918849 1 NE |990801) 09:12:59 | 09:13:05 6 09:13:05|09:16:58| 233 | AGENT | 09:16:57 |09:22:22] 325 NAAMA
0 0 NWV [990801] 09:13:37 |09:13:46 9 09:13:46|109:14.36| 50 HANG | 00:00:00 | 00:00:00 0 NO _SERVER
42477224 2 PS |990801] 09:13:46 | 09:13:52 6 09:13:52|109:14:18| 26 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
1382043 2 PS |990801] 09:14:05 |09:14:11 6 09:14:11|09:14:52| 41 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
58273764 2 PS |990801] 09:14:45 |09:14:51 6 09:14:51|09:19:31| 280 | AGENT | 09:19:30}09:20:50 80 ANAT
38345369 1 PS 1990801] 09:14:48 |09:14:53 5 09:14:53|09:20:56| 363 | AGENT | 09:20:55]09:22:06 71 ANAT
58641838 2 PS |990801] 09:15:28 |09:15:34 6 09:15:34|09:19:35[ 241 AGENT | 09:19:35|09:30:17| 642 DCRIT
14264285 2 PS |990801] 09:15:31 |09:15:37 6 09:15:37|09:19:40| 243 | AGENT | 09:19:39 | 09:22:05 146 AVI
67710418 2 PS |990801] 09:15:46 | 09:15:53 7 09:15:53|09:22:29| 386 | AGENT | 09:22:27 | 09:23:34 67 NAAMA
50270287 2 PS |990801] 09:16:07 |09:16:12 5 09:16:12| 09:16:12 0 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
3968047 2 PS |990801] 09:16:38 | 09:16:43 5 09:16:43109:22:40| 357 | AGENT | 09:22:38|09:27:26| 287 AVNI
0 0 IN_[980801] 09:16:46 | 09:17:03 17 00:00:00| 00:00:00 0 AGENT | 09:17:03]09:35:51] 1128 YIFAT
22761092 1 PS |990801] 09:16:51 | 09:16:57 6 09:16:57|09:17:28 31 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
43329655 2 PS |990801] 09:16:53 | 09:16:59 6 09:16:59|09:22:10( 311 AGENT | 09:22:08 |09:23:54| 108 AVI
52586328 1 PS |990801] 09:17:01 |09:17:07 6 09:17:07|09:17:28| 21 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
22761092 1 NE |980801] 08:18:02 ] 09:18:07 5 09:18:07109:23:58| 352 | AGENT | 09:23:57|09:28:40| 283 AVI
0 0 NVV [890801] 09:18:08 |09:18:17 g 09:18:117|09:19:41| 84 HANG | 00:00:00 } 00:00:00 0 NO _SERVER
3267788 2 PS 1990801 08:18:27 ]09:18:33 6 09:18:33|09:23:40| 307 | AGENT | 09:23:38|09:29:07| 329 NAAMA
29566940 1 PS |990801] 09:18:39 |09:18:44 5 09:18:44|09:26:52| 488 | AGENT | 09:26:51]09:33:06| 375 AVI
25165374 1 PS |990801] 09:19:01 | 09:19:07 6 09:19:07|09:20:11| 64 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
55476253 2 NE |990801) 09:18:47 ]09:19:53 6 09:19:53|09:30:16| 623 | AGENT | 09:30:01109:34:18] 257 YITZ
1161660 2 PS 1990801] 09:19:56 |09:20:03 7 09:20.03|09:26:45| 402 | AGENT | 09:26:44)109:30:16| 212 VICKY
0 0 NVV [980801] 09:20:06 |09:20:15 9 09:20:115]09:26:38| 384 HANG | 00.00:00 } 00:00:00 0 NO SERVER
58886011 2 PS |990801] 09:20:18 | 09:20:23 5 09:20:23|09:21:32| &9 HANG | 00:00:00 | 00:00:00 0 NO _SERVER
54042171 2 NE |980801| 09:21:02 | 09:21:08 6 09:21:08|09:29:14| 486 | AGENT | 09:29:13|09:35:19| 366 NAAMA
0 0 NWV [890801] 09:21:40 | 09:21:50 10 09:21:50|09:30:57 | 547 | AGENT | 09:30:56|09:34:33| 217 STEREN
1460617 2 PS |990801] 09:21:47 ]09:21:53 6 09:21:53|09:27:33| 340 | AGENT | 09:27:33 ]09:29:52 139 AVNI
28834784 2 PS |990801] 09:21:59 |09:22:04 5 09:22:04|09:26:06| 242 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
0 0 IN_[9890801] 09:22:25 |09:22:34 9 09:22:34|09:22:51| 17 HANG | 00:00:00 | 00:00:00 0 NO _SERVER
34531269 1 PS |990801] 09:22:29 |09:22:35 6 09:22:35|09:24:42| 127 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
0 0 NWV [890801] 09:22:49 |09:22:58 9 09:22:58109:23:27| 29 HANG | 00:00:00 | 00:00:00 0 NO_SERVER
306948266 2 PS |990801] 09:23:02 | 09:23:08 6 09:23:08|09:25:54| 166 HANG | 00:00:00 | 00:00:00 0 NO _SERVER
53394052 2 PS |990801] 09:23:15 | 09:23:21 6 09:23:21/09:30:28| 427 | AGENT | 09:30:27 | 09:34:22| 235 AVNI




time Arr_sys | Dep_sys| Arr_q Dep_q | Arr_ser | Dep_ser
09.00 189 174 150 140 137 132
09:01 190 177 151 144 138 132
09:.02 195 179 156 145 139 134
09:03 197 183 158 150 142 136
09:04 198 184 158 151 143 137
09.05 201 186 162 153 145 139
08.08 204 189 165 155 145 140
09:07 206 193 167 160 148 142
09:08 207 195 167 162 149 143
09.09 214 199 174 164 149 145
08:10 214 199 175 166 151 145
09:11 215 200 176 167 151 145
09:12 217 204 178 170 152 147
09:13 226 206 186 172 153 148
09:14 228 212 189 178 154 149
09:15 231 217 192 183 155 150
09:.16 234 220 195 187 159 153
09:17 239 223 199 190 161 155
09:18 240 225 200 192 162 155
08:18 244 225 204 192 162 155
08:20 247 228 2086 196 165 157
09:21 249 230 209 198 166 158
09:22 253 232 212 200 167 159
09:23 256 237 216 204 170 163
09:24 265 240 225 207 172 165
09:25 267 244 227 211 172 165
09.26 270 247 229 214 173 165
09:27 274 254 233 221 175 167
09:28 279 257 238 224 176 168
08.29 281 260 239 227 176 168
09:30 286 267 245 232 177 171
09:31 292 270 251 237 182 174
09:32 297 274 256 241 183 175
09:33 303 276 262 243 183 175
09:34 307 286 266 253 186 178
09:35 313 294 272 261 191 183
09:36 321 301 278 267 193 186
09:37 324 307 282 273 196 189
09:38 328 309 287 275 196 189
09:39 332 314 290 281 199 191
09:40 338 322 297 288 202 195
09:41 345 325 304 292 204 196
09:42 347 327 305 204 206 198
09:43 349 332 307 298 209 202
09:44 353 336 311 302 212 205
09:45 357 341 316 307 215 208
09.468 359 345 318 310 217 211
09:47 365 346 323 312 218 211
09:48 369 350 328 314 218 213
09:49 371 354 330 320 222 215
08:50 376 357 335 324 224 2186
09:31 380 364 338 329 228 222
0952 381 370 340 336 231 224
09:53 385 371 343 336 231 225
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09:19:07 PS 1 HANG 64
09:19:53 NE AGENT 623
09:20:03 PS AGENT 402
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A ACallCenters v2.23
File Table Settings Help
Perfarmance Praofiler l Staffing Query Advanced Profiling l Advanced Queries l What-if Analysis l

Advanced  The advanced Profiling tool allows you to enter multiple values for each ofthe input pararmeters, and produces
PI‘DﬁIing of parameters,

Compute | *  Addto Table EQelete lews; Clear Al | Export | Import ‘ Graph | * Setting= ‘
Input &0 0000 List 03:00 go0o0
multi-value v
Basic Target Anerage , Avarage  WAnswer  Average
Interval  Time ta Nimebnetrsnf Handling ﬁﬁ{'eswp;lr O?Euenatrfc Speedof  within - Queue
(minutes)  Answer 4 Time Hanty  answer Target Length
Results
1 G0.0 00:00.0 a01.0 03:00.0 g,000.0 99.7% 02475 6.9% 279.2
2 G0.0 00:.00.0 a02.0 03:00.0 g,000.0 95 3% 13.5% 1297
3

oY DVNION DY DRI DIRNNT PVNPNNN DTIND NN Y TINNIN NPAVN NIRNN DONN NIIWN IVONY 3.1.1
(DMIVANN DYD9YN DI NN DY ,I0NIAY TAX TIVN 1NN 1ON> ON) DTN

: D2WN
M|M|N (Erlang —C)

A =6000astoners -y = 20 cstomers - N = 301/302agents .

hour hour

L1V 9IN2) NOIWHNI MNP 1901 YN NN IAWN 90 4CC nHava NIYD NNV Y DINMN DY 3.1.2

:NAYN
L=L+ Lq =Nnp+ Lq =302-0.993+129.7 =429.58
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Y DWan DINNDY DINNNN YPRN Y95 NN 1and (QED ,QD ED) noaynn nTponn >viyan onn Nvxa 3.1.3

WPNN 9992 (QOS grade) vVNI9N TIY NN VM

:DIWYN
DY TYN DY T T2 MNNN 93 ,100% -H NP N M — ED

=1 purainomorNa, N=R+y, >0 :vrnnoHHo

VN DNIVINI MINNNN AT NOMN TIY IR INNY 3.1.4

:DMOPNN N 2NN 9

d
W, W, >0:exp(mean: E(S)-i-ij
N 1-p

A
L p=—— N

:NAVN

1 1
E(Wq) = E(Vvq |Wq >O) E2,N = E(S)_—p EZ,N =
1 1

=— -(1-0.135) = 0.0204 hour =1.22 minutes
20 302-(1-0.993)
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DVNION IRY YR (DXNIY 303 H7ND) NOIYNY GO NIV PO ONX TINKBNN PAT NONIN 7PIN DD 1DYN 3.1.5
ANV MPMITA MRNDN Y MOINNON TN ,0ONNVWN DX 110N 10MNAP DXIN)

:DAVN

EW,)=E(S) = E,n ©pmmonnap) N(A-p)=y Erlang-C novyna ED onna wonn 552095
4

1
303-5 ©XNIWN 1900 X TN Or 105 . EW,) = E(S)-— wom ,PW, >0)~1 ,ED nv»7m nnn > o0
4

NPT R IYPYN TYUN NYNINN 39 (TIY2) MIVPN MINNNN T NONN YIP) (¥ =3)
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‘1 4CallCenters v2.23
File Table Settings Help
Petfarmance Profiler I Staffing Guery Advanced Profiling l Advanced Queries l Yihat-if Analysis l

Advanced  Tne advanced Profiling tool allows vou to enter multiple values for each of the input parameters, and produces a ¢
Profiling  of parameters.

Compute | ®  Addto Table Delete Rowes Clear All | Export ‘ |mpart | Graph ‘ *
Input g0 0:o0 140 03:00 3000 03:00
Multi-Yalue
Basic Target Average , Average %Answer
Interval Time to Nimehnetrsof Handling ﬁzl:aswpa?r F'A;Erean%:?a O?Euenatr?c %Abandon  Speed of within
(minutes)  Answer u Time pancy Answer Target
Results
1 60.0 ao:00.0 1400 03000 30000 03:00.0 99 0% 7.6% o138 18.7%
2

N0y MMPY DY YINNHD MINHNNN YT DN IavN 3.2.1

:NAVYN

Erlang-A 71vma

P{Ab}=0EW,)

= E(W,)=0.076*3=0.228min.=13.68sec.

NOYNN NN YOIV MMPY DY YNNI MNNNN AT NN I1AVN 3.2.2

:DAVN

EW,) = E(W, | Ab)P{Ab}+ E(W, | Sr)P{Sr}

= E(W, | Ab) = 13.68 _013%86'0'924 =12.22sec.=0.2min.

15




DININY DOONNND DTN INMO ,NNRT TN .0»YI9D DINPOY THD YY YPN MNT NPT 112,512 ININY 29D
N7 9M2

Erlang-C 2

_—0=02 |
R w0=04 ..... ”
P

Wo=2.5
— Wo=10

optimal service grade ['5'
o
(%))

5 8 _.é_._._._{o_ 2 _..__1_5_. _2_0
waiting cost / staffing cost

VAT DTN JTRIN MDY PP2) PAT DTN NN NIPY MINHDN MDY P2 DN NN OINNND X -N P8I 1T 902

_delay cost
staffing cost

MMIPYNN NNX 9 )9 102 .(WNWN 9992 w0mn) A MDdYN NNT 10079 HYHO90NND 127 DX 180 Y -1 DY)

. % DN DY INK TIWY NNIRNN 902

DoY) 3000 -2 MY YONIN AP YINNY I .OTIPN TIY DXINNT NIIWNN MM IONMNN NININ MONYI
MY MYV @ 45 NN JTPIN 2D qONI NI .MPT 3 -5 DY DMNY NNYIDN TV MY TUN OYNINM ,NYYD
DINAN MYRYN DY NNYY 1IN DY DP9 PN 92 11IYN . 3 -2 NOWI MPDY DY mannn NPT

NOIYNN 9N MOY DX DN NNt N7 1PHVAINA WIRN NN NN 12vN 3.2.3

:NVN
Erlang-A 71 vma
waiting_cost

Ko, B8 4 o 5°=065
0 staffing_cost

= N"=[R+ /"R | =[150+0.65\150 | =158
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NV IP VTN 120N . PNOPN NNIYADY ooxnnn L Erlang-C 5Tind ooxnmn oTpn Tmya 9N Y 10Oy pn 3.2.4
A0 NNYA0Y DIINNNN DNPN 9D HYN NN

: DAVN

ANV TN NN WHINRD W T AMYYN DN Y Ty 5D MY 199, nnnnn Ny <= mewv px Erlang-C S1ina
(DXNT DIVNIAN INY TYNI, TAND NNYAD HH¥2 MNIPY DY NIIWNY DNYI) 1PN MDY PYND TN DY OXNIV

Aaon 1N =0 mnn SNnw TP Moy snn 3.2.5

:DIWYN
YXININ DM (NYIOID TY MINKPNN MDY=) MPON DY NYIOI MDY YN TIY DI DNITPIAN TPIIN NN WHNRD OONY>
NP MPYWS MdY

waiting_cost- E(7r) o1 waiting_cost JH
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Erlang-A: P{Wait>0}=a vs. § (N=R+BR)
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— Halfin-Whitt =——GMR(0.1) GMR(D5) —GMR(1) —GMR(2)

—GMR(5) —GMR(10) GMR(20) —GMR(D) ——GMR(100)

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

= X. Here, 0 and p are the abandonment and service rate, respectively.
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customer_id | priority| type] date |vru_entry] vru_exit] vru_time| q_start | g_exit | q_time] outcome |ser_start] ser_exit| ser_time server
23703994 1 PS |9920801] 09:12:53 | 09:12:58 5 09:12:58]109:13:42] 44 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
57918849 1 NE [990801] 09:12:59 | 09:13:05 6 09:13.05]09:16:58| 233 AGENT | 09:16:57 | 09:22:22 325 NAAMA
0 0 NV 1990801 09:13:37 | 09:13:46 9 09:13:46]109:14:36] 50 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
42477224 2 PS |920801] 09:13:46 | 09:13:52 6 09:13:52]09:14:18] 26 HANG [ 00:00:00]00:00:00 0 NO SERVER
1382043 2 PS |920801] 09:14:05 | 09:14:11 6 09:14:11]109:14:52] 41 HANG [ 00:00:00]00:00:00 0 NO _SERVER
58273764 2 PS |990801] 09:14:45 | 09:14:51 6 09:14:51109:19:31| 280 AGENT | 09:19:30]08:20:50 80 ANAT
38345369 1 PS |990801] 09:14:48 | 09:14:53 5 09:14:53]109:20:56| 363 AGENT | 09:20:55|08:22:06 71 ANAT
58641838 2 PS |990801] 09:15:28 | 09:15:34 6 09:15:34]109:19:35| 241 AGENT | 09:19:35|09:30:17 642 DORIT
14264295 2 PS |990801] 09:15:31 | 09:15:37 6 09:15:37109:19:40| 243 AGENT | 09:19:39]09:22.05 146 AVI
67710418 2 PS |990801] 09:15:46 | 09:15:53 7 09:15:53]09:22:29| 396 AGENT | 09:22:27 ]109:23.34 67 NAAMA
50270297 2 PS |990801] 09:16:07 | 09:16:12 5 09:16:12]09:16:12 0 HANG [ 00:00:00]00:00:00 0 NO SERVER
3968047 2 PS |920801] 09:16:38 | 09:16:43 5 09:16:43]109:22:40| 357 AGENT | 09:22:39 |09:27:26 287 AVNI
0 0 IN |990801] 09:16:46 | 09:17:03 17 00:00:00] 00:00:00 0 AGENT | 09:17:03]09:35:51] 1128 YIFAT
22761092 1 PS |920801] 09:16:51 | 09:16:57 6 09:16:57]09:17:28] 31 HANG [ 00:00:00]00:00:00 0 NO _SERVER
43329655 2 PS |9920801] 09:16:53 | 09:16:59 6 09:16:59]109:22:10] 311 AGENT | 09:22:08 | 09:23.54 106 AVI
52586328 1 PS |920801] 09:17:01 | 09:17:.07 6 0917.07]10917:28] 21 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
22761092 1 NE [990801] 09:18:02 | 09:18:07 5 09:18.07]09:23.59| 352 AGENT | 09:23:57 ]109:28:40 283 AVI
0 0 NV | 990801 09:18:08 | 09:18:17 9 09:18:17]09:19:41 84 HANG [ 00:00:00]00:00:00 0 NO SERVER
3267788 2 PS |990801] 09:18:27 | 09:18:33 6 09:18:33]09:23:40| 307 AGENT | 09:23:38 | 09:29.07 329 NAAMA
29566940 1 PS |990801] 09:18:39 | 09:18:44 5 09:18:44]109:26:52| 4388 AGENT | 09:26:51]09:33.06 375 AVI
251685374 1 PS |9920801] 09:19:01 | 09:19:07 6 09:19:07]08:20:11 64 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
55476253 2 NE [990801] 09:19:47 | 09:19:53 6 09:19:53]09:30:16| 623 AGENT | 09:30:01]09:34:18 257 YITZ
1161660 2 PS |990801] 09:19:56 | 09:20:03 7 09:20:03]09:26:45| 402 AGENT | 09:26:44]09:30:16 212 VICKY
0 0 NV 1990801 09:20:06 | 09:20:15 9 09:2015]09:26:39| 384 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
58886011 2 PS |920801] 09:20:18 | 09:20:23 5 09:20:23]109:21:32] 69 HANG [ 00:00:00 ] 00:00:00 0 NO SERVER
54042171 2 NE [9290801] 09:21:02 | 09:21:08 6 09:21:08]09:29:14| 486 AGENT | 09:29:13]09:35:19 366 NAAMA
0 0 NW |1 990801 09:21:40 | 09:21:50 10 09:21:50]109:30:57| 547 AGENT | 09:30:56 | 09:34:33 217 STEREN
1460617 2 PS |990801] 09:21:47 | 09:21:53 6 09:21:53]09:27:33| 340 AGENT | 09:27:33|08:29:52 139 AVNI
28934784 2 PS |990801] 09:21:58 |09:22:04 5 09:22:04]109:26:06| 242 HANG [ 00:00:00]00:00:00 0 NO SERVER
0 0 IN |990801] 09:22:25 |09:22:34 9 09:22:34]09:22:51 17 HANG [ 00:00:00]00:00:00 0 NO SERVER
34531269 1 PS |990801] 09:22:29 | 09:22:35 6 09:22:35109:24:42| 127 HANG [ 00:00:00]00:00:00 0 NO SERVER
0 0 NV | 990801 09:22:49 | 09:22:58 9 09:22:58]09:23:27| 29 HANG [ 00:00:00]00:00:00 0 NO SERVER
306948266 2 PS |920801] 09:23:02 | 09:23:08 6 09:23.08]109:25:54| 166 HANG [ 00:00:00]00:00:00 0 NO SERVER
53394052 2 PS |990801| 09:23:15 | 09:23:21 6 09:23:21109:30:28| 427 AGENT | 09:30:27 | 09:34:22 235 AVNI
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time Arr_sys | Dep_sys| Arr_q Dep_q | Arr_ser | Dep_ser
09:00 189 174 150 140 137 132
09:01 190 177 151 144 138 132
09:02 195 179 156 145 139 134
09:03 197 183 158 150 142 136
09:04 198 184 158 151 143 137
09:05 201 186 162 153 145 139
09:06 204 189 165 155 145 140
09:07 2086 193 167 160 148 142
09:08 207 195 167 162 149 143
09:09 214 199 174 164 149 145
09:10 214 199 175 166 151 145
09:11 215 200 176 167 151 145
09:12 217 204 178 170 152 147
09:13 226 206 186 172 153 148
09:14 228 212 189 178 154 149
09:15 231 217 192 183 155 150
09:16 234 220 195 187 159 153
09:17 239 223 199 190 161 155
09:18 240 225 200 192 162 155
09:19 244 225 204 192 162 155
09:20 247 228 206 196 165 157
09:21 249 230 209 198 166 158
09:22 253 232 212 200 167 159
09:23 256 237 216 204 170 163
09:24 265 240 225 207 172 165
09:25 267 244 227 211 172 165
09:26 270 247 229 214 173 165
09:27 274 254 233 221 175 167
09:28 279 257 238 224 176 168
09:29 281 260 239 227 176 168
09:30 286 267 245 232 177 171
09:31 292 270 251 237 182 174
09:32 297 274 256 241 183 175
09:33 303 276 262 243 183 175
09:34 307 286 266 253 186 178
09:35 313 294 272 261 191 183
09:36 321 301 278 267 193 186
09:37 324 307 282 273 196 189
09:38 328 309 287 275 196 189
09:39 332 314 290 281 199 191
09:40 338 322 297 288 202 195
09:41 345 325 304 292 204 196
09:42 347 327 305 204 206 198
09:43 349 332 307 298 209 202
09:44 353 336 311 302 212 205
09:45 357 341 316 307 215 208
09:46 359 345 318 310 217 211
09:47 365 346 323 312 218 211
09:48 369 350 328 314 218 213
09:49 371 354 330 320 222 215
09:50 376 357 335 324 224 216
09:51 380 364 338 329 228 222
09:52 381 370 340 336 231 224
09:53 385 371 343 336 231 225
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