nz- (* net revenue of a month (expanded Equation 2 1in main text) *)
netMonth =csdxa-dacxdxb-rac (usxr- (us-uh) xd+«axhn] /r)
ad (-uh+us) hin] )

r

ouz- acd-bddac-rac [r us -

(* deriving the solution of the recursion

Equation 15 (Equation 16 in main text) =)

happyRecursion = RSolve[{h[n] =us«r+ (1-us) xdxaxh[n-1] /r, h[1] =r}, h[n], n]
_ad (-1+us) )” +ad US)

r

n
2 (—ad (_ad(—l+us)) ir

r

u h[n
o H ne ad (-ad+r+adus)
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(» getting the net revenue of each
month from 1 to 12 with Equations 2 and 16) *)
netMonths = Table[Evaluate[netMonth /. First[happyRecursion]], {n, 1, 12, 1}] //
FullSimplify
ou- {-bddac-rracus+ad (c+rac (-uh+us)),

a?d? rac (uh-us) (-1+us)
-bddac+

-rracus+ad (c+racus (-uh+us)),
-

1
acd—bddac—rracus—fzadrac (uh-us) (a*d® (-1+us)?>+r’us-adr (-1+us) us),
r
rrac (-uh +us) (— 2 (leus)t | aTdTlaus)? 5 g us)
acd-bddac-rracus-+ L = R
r+ad (-1+us)

6 46 5 545 (_ 5
rrac (-uh +us) (a T e +adus)
r r

acd-bddac-rracus+ s
r+ad (-1+us)

747 6 6 46 6
rrac (-uh +us) (— ad luws)” , ad (L) +adus)
r r

acd-bddac-rracus+ s
r+ad (-1+us)

a®d® (-1+us)” a’d’ (-1+us)”

r rac (-uh+us) ( - - +adus)

acd-bddac-rracus+ s
r+ad (-1+us)

949 8 8 48 8
rrac (-uh+us) (— ad” lusl—, ad (laus) +adus)
r r

acd-bddac-rracus+ s
r+ad (-1+us)

8 48 B ~ 9
adrrac (-uh+us) (a d(ad-ri (-lus) +us)
r

acd-bddac-rracus+ s
r+ad (-1+us)

9 49 _ _ 10
adrrac (-uh+us) (—ad (ad-ri-leus) +us)
r

acd-bddac-rracus+ ,acd-bddac-
r+ad (-1+us)

al2d12 (-1+us)?t  alldl! (-1+us)H
r racus + rrac(—uh+us) " - " +adus /
r

r
(r+ad(-1+us)),acd-bddac-rracus+
al3d® (-1+us)t? al2dl?2 (-1+us)t?

[rrac(uh+us) ( - " = +adus]]/(r+ad(1+us))}

r r
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(» total net revenue for variable driver cost,
by summing up the net revenues (Equat'ion 1 in main text) *)
totalNet = Total[netMonths] // FullSimplify // Cancel // FullSimplify

out[s]= rlj(al2 d*? rac (uh-us) (-1+us)*
at*d™ rrac (uh-us) (-1+us)'® (1+us) +a'®d*® r?rac (uh-us) (-1+us)® (1+2us) -
a’d’r?rac (uh-us) (-1+us)® (1+3us) +a®d®r*rac (uh-us) (-1+us)’ (1+4us) -
a’d’ r°rac (uh-us) (-1+us)® (1+5us) +a®d®r®rac (uh-us) (-1+us)® (L+6us) -
a®>d®r’rac (uh-us) (-1+us)* (1+7us) +a*d*r®rac (uh-us) (-1+us)? (1+8us) -
a*d®rrac (uh-us) (-1+us)? (1+9us) +a d2 r*® rac (uh-us) (-1+us) (1+10us) -

12r*t (bddac+rracus) +adr' (12c-rac (uh-us) (1+11lus)))

(» the derived threshold of driver cost (Equation 5 in main text) x)
driverCostThres = 2.33

outgl= 2 .33

(» the linear relation for the number of rides
offered by each driver (Equation 4 in main text) x)
aPiece = Piecewise[{{6*c+¢&, c > driverCostThres}, {r /d, c < driverCostThres}}]

cd+e €=2.33
out[8]= i c<2.33
0 True
In[9]:=
(» the linear relation for the driver quit rate (Equat‘ion 7 in main text) *)
bPiece = (E*xc+n)

ougl= C+1n

In[10]:=
(* plugging the previous linear relations in the total net revenue relation x)
totalNetApiece = totalNet /. a » aPiece;
totalNetBpiece = totalNetApiece /. b » bPiece;
totalNetFun = (totalNetBpiece /. c » #) &;

(* the initial CAC for standardising the revenue x)
initCAC = 16600 % 15 + 100 % 500

ouf-]- 299 000
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(» the plot of the 12-
month total net revenue (y-axis) for different driver costs (x-axis) )
Plot[Table[totalNetFun[c] /initCAC » 100, {dac, {500}},

{rac, {15}}, {r, {16600}}, {d, {100}}, {uh, {0.1}}, {us, {0.33}},

{6, {-18}}, {e, {208}}, {&, {0.03667}}, {n, {-0.02}}], {c, 1, 10}]

50 -

-100

Outf+]=

-150

-200

-250
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In[13]:=
(* saving the plot's curve data to file,
for plotting it in R together with the simulation model's x)
totalNetPlotData =
Cases[Plot[Table[totalNetFun[c] /initCAC % 100, {dac, {500}}, {rac, {15}},
{r, {16600}}, {d, {160}}, {uh, {06.1}}, {us, {0.33}}, {5, {-18}}, {&, {208}},
{&, {0.03667}}, {n, {-0.02}}], {c, 1, 18}], Lineex__ - x, Infinity];
Export['"/home/danis/Desktop/Amanda/Lyft/code/totalNetPlotData.txt",
Partition[Flatten[totalNetPlotData], 2], "Table"]
"/home/danis/Desktop/Amanda/Lyft/code/totalNetPlotData.txt"

oui4- /home/danis/Desktop/Amanda/Lyft/code/totalNetPlotData.txt

oufis- /home/danis/Desktop/Amanda/Lyft/code/totalNetPlotData.txt



