


 
 

Two Local Municipalities 
 

 "Theorem" :  Durations of human homogeneous services "are" exponential 
 "Proof": Empirical (see below); Theoretical (phase-type dense); Scientific? 

 
Department Station Total Avg. Service STD Utilization Maximal Service

 No. Customers Time (Mins) (Mins)  Time (Mins) 
1 370 7.55 ± 0.68 7.96 37% 79.32 
2 951 5.42 ± 0.33 6.27 68% 105.20 
3 510 6.51 ± 0.50 6.94 44% 63.33 

Collection -  Reception 

4 377 8.41 ± 0.75 8.90 42% 58.15 
5 493 11.59 ± 0.80 10.88 76% 74.60 Collection - 

Immigrants 6 569 10.38 ± 0.62 8.98 78% 50.87 
7 114 10.80 ± 1.98 12.82 16% 93.73 
8 28 9.07 ± 3.56 11.50 3% 52.07 
9 47 18.32 ± 4.90 20.34 10% 113.57 

10 28 23.39 ± 5.52 17.75 9% 63.77 
11 59 11.99 ± 3.16 14.75 9% 70.30 

Collection - 
Back office 

12 128 16.73 ± 2.34 16.08 28% 88.68 
13 1460 2.51 ± 0.21 4.92 48% 52.18 

Cashier 
14 1416 3.86 ± 0.18 4.16 72% 46.92 
15 340 13.74 ± 1.07 12.02 62% 63.68 
16 363 10.88 ± 0.92 10.60 52% 87.92 
17 473 6.66 ± 0.50 6.68 42% 49.93 

Billing - 
Reception 

18 302 11.22 ± 1.30 13.81 45% 100.60 
19 34 19.29 ± 5.64 19.99 8% 78.27 Billing - 

Back office 20 13 12.20 ± 3.86 8.47 3% 29.28 

Total (1 month)  8075      

 
1 57 7.80 ± 1.70 7.61 6.5% 31.28 Water 
2 130 9.34 ± 1.20 8.37 19.3% 54.68 
3 336 9.04 ± 0.80 8.93 48.2% 49.05 
4 208 9.93 ± 1.00 8.82 33.0% 49.12 
5 417 8.97 ± 0.70 8.55 59.4% 49.37 
6 144 9.53 ± 1.20 8.75 21.8% 41.70 
7 156 8.03 ± 1.10 7.96 19.8% 35.27 

Tellers 

8 67 3.74 ± 0.70 3.58 4.0% 21.03 
Cashier 9 757 6.64 ± 0.40 6.94 79.7% 29.95 

Manager 10 190 1.99 ± 1.00 8.44 24.1% 38.97 
Discounts 11 317 4.59 ± 0.40 4.54 23.1% 36.72 

Total (1 month)  2779      

 
  * Service time ranges given with 90% confidence 

 
“STD = Mean” is what often (but not always) "counts" towards Exponentiality.  



Service Times per Service Position 

 
 

Dept. 

Server 

ID 

Service Time 

Avg. (Min) 

Std. 

Deviation 

Utilization

% 

Service Time 

Max. (Min) 

Total 

Services 

1 7.55 ± 0.68 7.96 37 79.32 370 

2 5.42 ± 0.33 6.27 68 105.20 951 

3 6.51 ± 0.50 6.94 44 63.33 510 

 

Collection - 

Front Office 

4 8.41 ± 0.75 8.90 42 58.15 377 

5 11.59 ± 0.80  10.88 76 74.60 493 Collection - 

Immigrants 6 10.32 ± 0.52 8.98 78 50.87 569 

7 10.80 ± 1.98 12.82 16 93.73 114 

8 9.07 ± 3.56 11.50 3 52.07 28 

9 18.32 ± 4.90 20.34 10 113.57 47 

10 23.39 ± 5.52 17.75 9 63.77 28 

11 11.99 ± 3.16 14.75 9 70.30 59 

 

Collection - 

Back Office 

12 16.73 ± 2.34 16.08 28 88.68 128 

13 2.51 ± 0.21 4.92 48 52.18 1460 Cashier 

14 3.86 ± 0.18 4.16 72 46.92 1416 

15 13.74 ± 1.07 12.02 62 69.68 340 

16 10.88 ± 0.92 10.60 52 87.92 363 

17 6.66 ± 0.50 6.68 42 49.93 473 

 

Assessment -  

Front Office 

18 11.22 ± 1.30 13.81 45 100.60 302 

19 19.29 ± 5.64 19.99 8 78.27 34 Assessment -  

Back Office 20 12.2 ± 3.86 8.47 3 29.28 13 

Total  7.24 ± 0.10 9.10   8075 

 
• 90% confidence intervals 
• 7364 distinct customers 

 

 

Recall:  Exponential ⇒    σ=E    (i.e.  CV=1) 





Rank Service-Types by “Effort” 

 

Activity Pareto 
 

 Service Type Avg. 

Time 

(Min) 

Transactions

(% of Total) 

Time 

Allocated 

(% of Total) 

Cumulative 

(% of 

Effort) 

1 Tax Query 7.25 29.6 34 34 

2 Cashier Payment 4.4 42.8 26.3 60.3 

3 Title Transfer 12.1 5.5 10.6 70.9 

4 Water Query 5.6 8.3 7.35 78.25 

5 Owner Change 17.3 1.5 4.2 82.45 

6 Title Deed Verification 7.2 3.4 3.9 86.35 

7 Waivers & Discounts 12.4 1.4 2.8 89.15 

8 Water Disconnection 15.6 1.1 2.6 91.75 

9 Discount Application 13.7 0.8 1.8 93.55 

10 Update 10.4 1.1 1.8 95.35 

11 Information 8.1 1.3 1.7 97.05 

12 Measuring Device 5.9 1 0.9 97.95 

13 Measurement Req. 12.5 0.4 0.8 98.75 

14 Payment Schedule 6.3 0.7 0.7 99.45 

15 Account Change 3.8 0.7 0.4 99.85 

16 Cash Transfer – Rebate 2.3 0.26 0.1 99.95 

17 Water Account Change 1.8 0.14 0.05 100 

 

4 service-types require 80% of effort 

+ space constraints + poor service level 

⇒ Redesign network as a single-station 

Specialized vs. Flexible; Pooling 
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