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Figure 1: Average waiting time for Business and Platinum calls (July-01)
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Figure 2: % immediately answered for Business and Platinum calls (July-01)
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Erlang-A: The Garnett Delay-Functions

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

|

[~y

A1 V]

P{Wait>0}

A/

0 -

3 25 2 45 4 05 0 05 1 15 2 25 3
— Halfin-Whill ==GMR{0.1) ~——GMR(05) ===GMR(1) =0GMR(2)
—CGMR(5) —OGMR{10) GMR{20) —GMR{E0) ——CGMR{100)

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

= X. Here, 0 and p are the abandonment and service rate, respectively.

Note: Erlang-C = limit of Erlang-A, as patience T indefinitely.
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Hospital A - ED Diversion vs. Arrivals to ER by Hour
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Table 1: Discrete and Continuous Distributions

Moment Gen.

Distribution Probability Function Parameters Support . Expectation Variance Comments
Function
Binomial N ~ Bin(n,p) plk) = Auvﬁ i 0<p=1l-g<1lin>1 k=0,1,...,n [p-e +q" np npq
Multi- (e) = —m— Y p% . E(X;) = np; cov(X;, X;) = —np;
X ~ Mult(n, p) ple) el ! [T;»: oAa;MUr Ti=n (X3) Pi viXi, Xj) PiPi X ~ Bin{(n, p:)
nomial & = Az1,...,0) 1 i=1,...,k (i # )
Negative k1 M ot ™ Number of trials
X ~ NB(m,p) plk) = (o y)p™d" ™™ k=mm+1,... = = =
Binomial m! _v 1-ae ? r till m-th success
t
Geometric X ~ Gip) plk)=q¢""1'-p 0<p<l1 k=1,2,... $ .“_- Mau. X ~ NB(l,p)
. —A Gk
Poisson X ~P(A) plk) = == A>0 k=0,1,... exp{—A(1 —e")} A A
AJVA > v N — special elements
Hyper- ) n N, M > 0; max(0,n— M) <k Tp—
Yp X ~HG(N,M,n) plk) = k Ty & x( )< M . n__.(ﬁﬁi M 0...“_5“«..“.. ones
geometric N 1<n< N+ M k < min(n, N) k n — sample size
k — special in sample
Density Function
B X ~B 3 7o = 3 <1< Complicated 2 o8 3 Unif
~ Beta(a, / ¥, M i 2 —_— == i
eta eta(a, 3) Llat8) ja HC IJE . a,d =0 0<t<1 omplicatec =17 arp)(athtl) = | 1 — Uniform
Clo)CE)
Tiz)= [T u® e "da
Gamma X ~ Gamma(a, A) flt) = b?lnﬂ.hlcuu_nh a, A >0 t>0 (1—4%)= * wnmu () .-ﬁc
=(x— 1Tz —1)
aAmt.gn—1,—At . t " n n y
Erlang X ~ Erlang(n, A) flt) = TR n=12...;A>0 t>0 A_ — Hv * v X ~ Gamma(n, A)
Expo- X B 3 ) — Ae— Mt A0 t>0 1 ¢y 1 1 1 X ~ Qs all, A
nential ~ Expid) () = Ae > = ﬁ Hv by 2 ~ Gammal(l, A)
. 1) = 2 s .
Normal X~ N(p,o=) —oo<p<oo; o=0 —o < < oo exp ﬁmﬁ + W‘u_ﬂlw m o
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