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A. “After a comprehensive and sophisticated analysis, our highly robust model perfectly determines
an optimal arrangement of buses.”

B. “We used optimization. The answer is four buses. The result is good and can solve the problem.”
C. “The optimized plan uses four buses and 87 km of daily routes, reducing mean ride time from
43 to 28 minutes. Four buses remain feasible in 18 of 20 demand scenarios; a fifth is required when
ridership exceeds 240
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1. “It is worth mentioning that our model is very effective.’
2. “A comprehensive analysis was conducted on the obtained results”
3. “Figure 4 clearly shows an obvious trend.”

4. “Our method has strong practical significance.”
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F 55 (Claim) VEE L ? “The four-bus plan satisfies all baseline
capacity constraints”

2545 (Evidence) BV EETE TR ? “Maximum occupancy is 57 passengers
against capacity 60.

firrE so R Ry EEEE 7 “The margin is small, so the plan may be

(Interpretation) fragile under demand growth”

[BE T EAE IR E i B 2k e 2R “This conclusion applies to the observed

(Qualification) TR ? 7:00-8:00 demand window.”

45/ (Transition) B[ H~—H ? “We therefore test higher-ridership scenarios

in Section 7.
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Claim. The four-bus solution is feasible but operates close to its capacity limit. Evidence. In the
baseline assignment, the most heavily loaded bus carries 57 passengers against a capacity of 60. In-
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terpretation. The three-seat margin is unlikely to absorb substantial enrollment growth or clustered
absences from alternative routes. Transition. We therefore examine demand scenarios up to 260

riders before making the final recommendation.
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EIEE B RS BERE 15
shows / gives EHEER BB R AR AEE “Equation (8) gives an early-review

trigger of 236 projected riders”
“The scenario results suggest that
route 3 is the main bottleneck.”
“The estimate is consistent with the
2025 school count.”

“Held-out errors below 3 minutes
support use for scheduling”

“Under the tested scenarios, the
model recommends four buses.”
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enough in some situations”

#8E 3R (Overclaim): “Our model proves that four buses are optimal for every future year.”
1B E T IBEFREZE (Over-hedge): “The results might perhaps indicate that four buses could possibly be

FX#E (Calibrated): “Under the observed road network and tested demand scenarios up to 240 riders,
the shortest feasible plan found uses four buses and satisfies the capacity and ride-time constraints.”
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« “approximately 28 minutes” — “28.1 minutes after rounding to the nearest minute”;
« “fairly accurate” — “MAE 2.4 minutes on 12 held-out days”;
« “robust to demand” — “unchanged for total ridership from 205 to 2407;

« “usually feasible” — “feasible in 18 of 20 tested scenarios”;

o “small error” — FREAZRTE » WAERE T R € DU FisZ TE 5K -

WEM  BEH  BERERELEE
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- EFTSEHEE LT 7 HARR LAY

NS

W

. FEHIRUETEL 232 BAOMERERMEETHY 228 HAE R

L

SETHESIE IS o 1 shows ~ suggests ~ is consistent with ~ supports F1 proves f1i5EfE—(f o

. 20 {EEHERIIRSREE 16 ([EZEBIP{EpE 4R 3 EEIEEMIR -

W BRI MAE £y 24 5758 > (R0 5 D #ERVFFEREE

4 DIRRRRREZEGEMER
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yseE W4 : BBiiZ5EE

J

[ mEEEMIEIEER
o EEIBREEEE - BRSOy EE - (BB ¢ “We define » “we exclude » “we

compare, ~ “we recommend.” °

- BREFRHEEGBETIENE  AREECHECNEZER > (AEEIEA ¢ “Travel times

were estimated from GPS records.” °

o NEFHWENEERE[ERIE (T © “Three data points were removed” EELZ 5 “We removed three dupli-
cated records” » [ fERBAFEAE -

- & ‘we” SIS EEIY o fER RO N EHEERE ¢ Z(HEELL “We” FIERY &) T ] LUE
GAEI ~ TR EEERIE TR HE -

PleE 3 . REMERERRE - AMEERBWE

#E1E . “We restrict the morning period to 7:00-8:00 because demand is approximately stationary
within this window.”

*2 : “Link travel times were estimated from 30 GPS runs and rounded to the nearest 0.1 minute.”
fZ¥E . “We interpret the 2.4-minute held-out error as adequate because bus departures are scheduled
at 5-minute intervals.”

#ESREERE ¢ “Afifth bus is required once total ridership exceeds 240.”

[ BRNEXEERGR )
{535 FEAR Eak vl
IRAENE TR~ [BF= ~ —f%EA] “Equation (6) enforces capacity.” “Figure 4
Bt - ERTEmE, shows the threshold”
i pNiEs ELSER AV E R EE - i “We collected 30 GPS runs and fitted the
&~ B E link times.”
AT SE AR IS SeHTAIAFE e 4EFBRAE  “Several studies have modeled school
HIEEL 5 EREEEA transport as a routing problem.”
RAR (A0 FARWIGE ~ BEH4EEDE  “If ridership exceeds 240, the school will
Biaiti require a fifth bus”

AN Rbasad A EES AR - AR E ESUERITREN Ry - 7 FELNERGRE

[ BEGE  BRIES

“We” @%L’ B RE VA S MR E KR AE Y EE4E - FE#HE S DL “the authors.” ~ “one,” B¥, “it was decided” #&
SR EEFENERESERE - MERECH: - BT ASURREE SR -

& J

5 DUBHEMEMZUEREERT

HEAH HEECANER NS > HLIRE R &S - B ERE S EE - ERED
- ERA -




HEEE w4 BiijsE——i5hE - EEEERE

T 1 T2 BT 3
BRI R > EZRE S > i R
R IEE S | R }RR

3: BRI A LU & URSS - RAFHE T EFOAIE RS - (e A e MBS
o -

( BIgE 4 BEUERESIE

EEMETR © “The model minimizes total distance. Capacity is 60. We used 20 scenarios. Route 3
is important. A fifth bus may be needed”

{E1E#& . “The model minimizes total distance subject to a capacity of 60 passengers per bus. This
capacity becomes binding on route 3 in 16 of the 20 demand scenarios. Because route 3 absorbs most
enrollment growth, the four-bus plan fails once total ridership exceeds 240. We therefore begin an
early fleet review at 236 projected riders and add a fifth bus from 241 confirmed riders.”

70k BAZAS BRI AR EE Y
- Efa AR RE - EEAAHEERTTEE - AEREER TR R ER M EA “model -

“framework,” ~ “mechanism,” 1 “scheme” °
o [ AEEEREMIERE AR HIAREE © ESCEZ(E ] seFTfEEF o “This threshold” &FLL “This” )&

A% o
xE

o EEICLEE A AVHY 7 8 A %IEE ¢ “The analytical estimate is 15.8 minutes, whereas the simulation

estimate is 16.1 minutes.”
- A TERREE B BUNEIRR (AT > A DA -
« REFTTIRIEE - FPoRViE B EE WAV - M MEE R REEER -

WER BB BERNE
ELLL T AR @ [EE—(# “this” - “it, F “they” #iA —{EHE—FEMWAVECE S

“The demand estimate was compared with the route plan, and it was inaccurate. This affected it, so
they were changed. This shows the model should be improved”

- J

6 EAENHEBERMAGFE
—(EH R - BIREEER G GITEIE - FiBE ESTREET S - s EE > DR
Sy AN (] PO R

[ fEIE SRR EE B 2 A O 2 B

FES AR BB 2R -
1. B (Purpose): SHAEIZR & & RTE -

2. 185 (Reference): 5 [ZE:HE R F IEREN[E 2 F -
3. I (Pattern): 3% FIEZAYLLEL ~ MIBAERIME -

4. 2% (Implication): U TRz 2 AV SIS
A H{E £ 5T “The results are shown in Figure 3
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95

D= Z dijxij-
1,J

“This is our objective function.”
B2 38: “We minimize total daily route length,

D = Z Z dz’sz'jy (1)

where d;; is the distance from stop i to stop j and x;; = 1 when that link is used. The objective in
Eq. (1) penalizes unnecessary detours but does not by itself control ride-time equity; we impose that
requirement separately as a constraint”

FILAITAES I ATTIER, - LR E AL - WERFTIR - R & -

BlE 6 : FRATAT B R HERINER

59: “Table 4 shows the sensitivity results. It can be seen that demand changes the answer.”

EE5®: “Table 4 compares the recommended fleet size across demand scenarios. The four-bus plan
remains feasible up to 240 riders but fails at 245 because route 3 exceeds capacity. Demand therefore
changes the decision discontinuously at a clear operational threshold rather than gradually across
the entire range”

30k MEIREERNHF

« RAERE K173/ (2 “respectively” (5341]) 3 JFRCHI(E T2 H F SR -

- BEBEFIEREEEZE ¢ Fl40 “28 minutes, down from 43, > [N EEE 28 °

« FREESTEE © B0 “18 of 20 scenarios,” » [N EE EEEEREZFE “90%”

« RIREBERPTSRHIIETE - TR ER R 28.137846 77 #E(H BT IEHE -

o B EETEL HAREETIR - THRIERIGR - ARSI A s i R SR E 2 A FERYE -
o BHEAIATE 55512 © “MAE 2.4 minutes on 12 held-out days.”

RERR | B2 B EME R

SHY “as can be clearly seen,” ~ “obviously,” 1 “the figure below” ZHEE¢HE/DEEI IIEEH - FEEEEH
[ R dmet ~ BRAE R o MEERRERIR o HIESOR - EERBANE Y - [FENEEEE E
IEFR RS HIELE -

7 BEXF - BREHE
VAR o FIRSR IR - S - RRRIRE GRS R R My -
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[ ANEERNEERTE

J

B EH
“In order to” / “due to the fact  {HF “to” / “because”
that”

“We conducted an analysis of”  {# f#jz5: “We analysed”
EEVFEEE: “It should be R EAGBRAEE -

noted that”

FIIESRA “which” R  Rfo (i X = Eh(F BBAH k(8 &1 SR E R FH Er
{EEh{E {THha -

722 JE25): “robust, FHFEIE ~ PERER TGRS A -

“effective,” “significant”

TUERA4EE: “route {1 sa B “analysis of the demand threshold for
demand growth threshold route growth”

analysis”

BlE 7 . B+l

E575: “In order to carry out the validation of the model, we conducted a comparison of the predicted
travel time results with the actual observed travel time data, which were collected by us during twelve
different school days.”

1E5]: “We validated predicted travel times against GPS observations from 12 school days.

BEHCEETIE 78 37 (B 12 {H > FEIRFOREE T Eh(E ~ HIFE » EEESAER ~ ARG AR, -

DY /| BERFERRNAENESBREL

B HEES BB - WIERMFEASHIEES ; EAAEYIL - ARG E I -
1. RERAEFZENFEBE—F:mF E: “For our model, the assumption is important” — “Our model
relies on this assumption.”

2. BIRHED): SR BT B ESE A faREhE o

3. E1BRY “which”: Fi B #BliEE 55y By A kB T A8

4. BEME11E 59 “Besides” — “In addition,” “However,” V2 HERE R (tH FH 87885 -
5. W MEN—REE: &G (EEE T E AT — (BB is -

6. ZratEEILEIEE: “make a determination of” — “determine’”

7. RBZEM “this”: {fiF] “this error, “this threshold,” B, “this comparison.”

8. BEEM “can” WP HERTIREN: - ESMHMIFIES

Pt 8 . ERABASEBBFENREURRNERY

E15: “For the route result, we can see that it has a relatively good performance, and besides, the
average time is decreased, which can prove our method is effective, which is very meaningful for the
school”

{E%]: “The optimized routes reduce mean ride time from 43 to 28 minutes. This 15-minute reduction
meets the school’s 30-minute target, supporting use of the plan for the current demand level”
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LURISEH W2 B W3 B REME G R E 2 A » 1E[E—4H 588 N s S i ] (3 R A3 B

s

B 9 : [RIRERS

“We use genetic algorithm to solve this bus problem. The algorithm gives four buses, which has 87
km route. It makes the time become 28 minutes from 43 minutes, so it is very good. In order to
prove our model, we compare the data, and the error is only 2.4 minutes. Besides, after doing many
sensitivity tests, we can know that the result is robust, but when the number is more than 240, it
needs five buses. Therefore our model can effectively solve the school problem.”

TIP3 . ERRISTEZER

SO /0 /BRI > B
. — (R
RSB R B

. (BRI

- AR

. — (B B2
(B RS EAERRE

. — (R

.« —(EET AR -

SETELTE EIRIGBIE KT » 4 BT -

Bl 10 : CTEHEARGEHRSHER]

We solve the capacitated school-bus routing problem using a genetic algorithm with route length
as the primary objective and capacity and ride time as constraints. The best solution found uses
four buses and 87 km of daily routes, reducing mean student ride time from 43 to 28 minutes. On
12 held-out school days, predicted route times have a mean absolute error of 2.4 minutes, which is
below the school’s 5-minute scheduling tolerance. The four-bus decision remains feasible in 18 of
20 demand scenarios; however, route 3 exceeds capacity when total ridership rises above 240. We
therefore recommend four buses for current enrollment, an early review at 236 projected riders, and
a fifth bus from 241 confirmed riders.
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ZIO0RE 1 ABIEE

LUNESR B8 ERAEEHS - (HfA= RSO SRAVESS - FEANEEEFIEN T RO AJES -
“The baseline simulation gives a mean wait of 7.8 minutes. With a second server, mean wait falls to
2.6 minutes. The 95th-percentile waits are 21.4 and 6.9 minutes, respectively.”

RIDRE 2 © FRRAE

HREE TR » (FHEEEE naHsa AR
1. 358 fF 20 (A= F - H 18 {Ii%bﬁﬁnmﬂlﬁﬁ F5E ¢ “The decision is always robust.”

2. 35 F (AR MEEREES  HE(RE r = 0.81 - T 5k  “Temperature causes demand.”
3. 318 ¢ —(E Y M4E8EH - F5R ¢ “The numerical solver probably found a minimum.”

4. 3% AR5 AR T o B BRI (MAE) 2.4 5388 © 5K © “The model

is perfect”

ZIORE 3 . RETH

k(SR R B = AU
1. e ERRNSE

2. MRS —(E2H0

3. [RAICHE LLES R AT E (M A B s E BT -
N EEERAE T EF—(EETTH -

BRI

e B 5E B AT S R SO R 150-220 FHYES T  SepkEEfUimiZsE] - iRt —(EaE 2
Tﬂ%ﬁﬁlﬂ’] LSRR P

SRR A BRI GR {58 VSRR B B

HEASEFERERK - MERL—REHEIRE BN - & HEEIIERN S T -

W4 EBhEE

1. B2 5ES [l At tiaais - N REEAmEIHEE -
2. SEEARIE—IHDIRE - MR RN —(E  E R
3. L ERMERC SRR ¢ ELELE T EMIRE:
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7. HERSHEE - BOREIRTREER] - RERA BB -
8. T ~ IR LI AEMHISLEE - BRI SAVIETEER, -
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aa_(: o

J

£ W5 @ B3R ~ TRAGH LaTeX TIEARET » FMTE I CFHB B i EaEE « WEERETRRER
BLEEIFANFRAS ~ EEMW AR S - ML A SEIE SR

ik A : IRIZBIIEE D RRVR X T

IheE BHENGFER

TE P Hi[E “We restrict the analysis to... because..” ; “The model applies when..”

SIATTE “To estimate X, we..” ; “We formulate the problem as..”

PR i 45 R “The model gives..” ; “The optimized plan uses..”

EL# “Compared with the baseline,..” ; “Whereas Model 1..., Model 2..”

fif FeE “This pattern indicates..” ; “The difference matters because..”

[RE “Under the tested scenarios,..” ; “Within the observed range,...”

ey “On held-out data,..” ; “The estimate is consistent with..”

AR E “The decision remains unchanged until..” ; “The recommendation
switches when..”

fEt=1 “We therefore recommend... provided that..” ; “If X exceeds..., then..”

PR “This conclusion does not cover..” ; “The main limitation is..”

iz B : = HAEHEHR

RaSBE BHELI

in order to to

due to the fact that because

conduct an analysis of analyse

make a comparison between compare

it should be noted that delete, or “Note that” when essential
a large number of many, or give the number

has the ability to can

with regard to regarding / about / on

according to the above results the results / Table X / Eq. (Y)

we can clearly see that the figure shows / the data indicate
very robust / highly accurate state range, error, scenario count, or threshold
prove the real-world model support / validate for the intended use
obtain the result of obtain / estimate / compute

carry out the calculation of calculate

make use of use
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To penalize infeasible routes, we define
\begin{equation}
J(\mathcal{R}) = D(\mathcal{R}) + \alpha V(\mathcal{R}),
\label{eq:objective}
\end{equation}
where $D$ is total distance and $V$ is the number of
capacity violations. As shown in \cref{eq:objective}, ...
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\begin{figure}[tbp]
\centering
\includegraphics[width=0.78\textwidth]{figures/fleet threshold.pdf}
\caption{Minimum fleet size across tested demand scenarios. ...}
\label{fig:fleet-threshold}

\end{figure}
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