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Brendan Cai BACKGROUND AND OBJECTIVE OF THE STUDY

Since I beg an  at t end ing  m y cu rren t  h ig h  school in  Sep tem ber 

2024 , Iôve realized  t hat  I fr equen t ly arrive late. The school bell 

r ing s at  8:10  AM, and  I need  to be t here by 8:0 5 AM to m ake 

sure t hat  Iôm on  t im e. My paren t s d rive m e to school each  day, 

bu t  due to ot her com m it m en t s, t hey canôt leave hom e too 

early. Th is has m ade m e w onder: w h atôs t he latest  t im e I can  

leave hom e and  st ill arrive on  t im e m ost  days? 

OVERVIEW  OF THE APPROACH AND DATA 

COLLECTION

Daily t ravel t im es from  m y hom e to school w ere collected  in  t w o phases. The ýrst  

phase w as from  October 10  to Decem ber 20, 2024 . On  each  school day during  t h is 

period , I recorded  t he t im e I left  hom e (Start  t im e) and  t he t im e I arrived  at  school 

(Arrival t im e). Add it ionally, I t racked  t he w ait ing  t im es at  t h ree red  lig h t s along  

m y  rou te t o school.

Aft er phase one w as com p leted , I analyzed  t he collected  data du ring  t he 

Ch rist m as b reak  using   basic stat ist ics. and  developed  a st rateg y accord ing  to t he 

analysis t o ad just  m y Star t  t im e  so t hat  I cou ld  arrive at  school on  t im e .

Since January 6, 2025, m y paren t s and  I have been  follow ing  t he st rategy. Daily 

t ravel t im es w ere recorded  fr om  January 6 t o Feb ruary 4 , 2025, m ark ing  t he 

second  phase of t he st udy. The data collected  du ring  t h is phase w ere used  to 

evaluate t he ef fect iveness of m y st rateg y.

MAIN STATISTICAL CONCEPTS USED

CAN STATISTICAL ANALYSIS HELP 

ME ARRIVE AT SCHOOL ON TIME?

ANALYSIS OF DATA COLLECTED IN PHASE ONE

EVALUATING THE STRATEGY USING NEW  DATA

The Star t  t im es show  considerab le variat ion , w it h  t w o ou t liers, w h ich  w as caused  by 

m y paren t sô unp red ictab le m orn ing  schedu les. The Arrival t im es exh ib it  slig h t ly g reater 

variab ility (in  t erm s of SD and  IQR) t han  t he Star t  t im es. Th is w as due to t he com b ined  

effect  of t he variat ions in  bot h  Star t  t im es and  daily t otal t ravel t im es.

CONCLUSIONS FROM PHASE ONE

1. A p rim ary cause for m y late arrivals in  phase one is t he late Start  t im es. The m ean  

Star t  t im e w as 7:57:32 AM, and  t he m ean  daily t otal t ravel t im e w as 10.6 m inu tes, 

resu lt ing  in  an  averag e Arrival t im e of 8:0 8:0 6 AM.

2. The larg e variab ilit y in  bot h  t he Star t  t im es and  t ravel t im es, w h ich  w ere d riven   by 

uncertain  factors, led  t o unp red ictab le Arrival t im es.

Box p lot s and  sum m ary stat ist ics of 

daily t otal t ravel t im es from  m y hom e to 

school (Total), w ait ing  t im es at  t he t h ree 

red  lig h t s along  t he rou te (Red  1, Red  2, 

Red  3), and  d riving  t im es exclud ing  

wait ing  t im es at  red  lig h t s (Driving ) are 

p resen ted . Daily t otal t ravel t im es 

exh ib it  a larg e variab ility, p rim arily due 

to þuct uat ions in  Red  3 and  Driving . An  

out lier is ob served i n  da ily t ot al t ravel 

t im es. Th is ou t lier coincides w it h  t he 

out lier in  Driving  and t he m ost  ext rem e 

ou t lier in  Red  3. The m ean  of daily t otal 

t ravel t im es is slig h t l y g reater th an  th e 

m ed ian , ind icat ing  t hat  long er t ravel 

t im es tend  to be  sig n iýcan t l y 

prolong ed .

STRATEGY TO AVOID LATE ARRIVALS

To arrive at  school before 8:0 5 AM, I set  a targ et  Star t  t im e using  t he follow ing  

form u la, based  on  t he data collected  in  phase one:

8:0 5 AM  (90 t h  percen t ile of t otal t ravel t im es)  (IQR of Star t  t im es)  7:4 8 AM 

The 90 t h  percen t ile of daily t otal t ravel t im es is used  in  t he form u la instead  of t he 

m ed ian  or m ean  to accoun t  for poten t ial unexpected ly long  t ravel t im es due to 

day-to -day variat ions. The IQR of Star t  t im es is incorporated  to m it ig ate possib le 

de lays caused b y un certain ty in  t he Start  t im es.

averag e Star t  t im e seem s d ifýcu lt . How ever, w it h  ef fort , t he variat ion  in  Start  t im es 

m ay be reduced  so t hat  t he Arrival t im es can  be m ore consisten t  in  t he fu t u re.

v Percen t i le: A k t h  percen t ile of a dataset  is a value such  t hat  k % of t he data 

poin t s are sm aller t han  t hat  value and  t he ot her (100-k )% of t he data poin t s 

are g reater t han  t he value. The  50 t h percent ile is also called  t he  m ed ian .

v In t erquar t i le ran g e (IQR): The  d if ference bet w een t he  75t h percent ile and  

t he 25t h  percen t ile. The IQR reþect s t he variab ilit y of t he dataset .

v Bo x p lo t : A ýg ure d isp laying  som e sum m ary stat ist ics. It  includes:

ü A box t hat  rep resen t s t he IQR of t he data, w h ich  spans vert ically fr om  

t he 25t h  percen t ile (Q1) t o t he 75t h  percen t ile (Q3).

ü A horizon tal line inside t he box t hat  rep resen t s t he m ed ian  of t he data.

ü Tw o vert ical lines, know n  as w h iskers, t hat  extend  fr om  t he bot tom  and  

top  edg es of t he box to t he sm allest  and  larg est  data poin t s w it h in  1.5 

t im es t he IQR from  Q1 and  Q3. Data poin t s ou t side of t h is rang e are 

co nsidered  ou t liersðobservat ions t hat  deviate sig n iýcan t ly fr om  t he 

rest  of t he data..

v Mean : The averag e value of t he dataset .

v Stan d ard  d eviat ion  (SD): A quan t ity t hat  m easures t he variab ilit y of t he data 

re lat ive t o it s m ean .

Travel t im e data w ere collected  over 45 scho ol days in  phase one (Oct . 10ïDec. 20, 

2024). During  t h is period , I arrived  aft er t he targ eted  arrival t im e of 8:0 5 AM on  31 days, 

and  aft er t he bell t im e of 8:10  AM on  14  days.

Follow ing  m y st rateg y, m y paren t s and  I have been  aim ing  to leave hom e for school 

at  7:4 8 AM since January 2025. In  phase t w o (Jan . 6ïFeb. 4 , 2025) of t he st udy, t he 

sam e t im e variab les w ere recorded  over 20  days. I arrived  aft er 8:0 5 AM on  tw o 

occasion s, bu t  never aft er 8:10  AM.

During  phase t w o, t here w as one ou t lier in  Start  t im es, w h ich  w as caused  by an  

unexpected  even t  at  hom e. Th is ou t lier led  t o one of m y tw o late arrivals.

A few  ou t liers are observed  in  daily 

t otal t ravel t im es, Red  2 and  Driving , 

m ost  of w h ich  w ere caused  by a 

tem porary const ruct ion  t hat  slow ed  

dow n  t he t rafýc near red  lig h t  2. This 

di srup t ion  caused m y  ot her late arrival 

in  phase t w o.

Overall, t he rate of m y late arrivals in  

ph ase tw o w as sig n iýcan tl y reduced  

com pared  to phase one. The tw o late 

arrivals in  phase t w o w ere due t o 

un con t rol lab le factor s. Given  m y 

cu rren t  sit uat ion , fu r t her reducing  t he

The m ean  Star t  t im e w as 7:4 9:21 AM, 

w h ich  is later t han  t he targ eted Star t  

t im e. How ever, t h is w asnôt a p rob lem  

because variat i on  in  Star t t im es w as 

accoun ted  in  m y st rateg y. The SD of 

Star t  t im es w as 4 .0  m inu tes, w h ich  is 

sim ila r t o th at observed  in  ph ase one.

FINAL CONCLUSION

1. By collect ing  and  analyzing  data using  stat ist ics in  phase one, I cam e up  a 

st rateg y to m in im ize late arrivals. Th is st rateg y is p roven  to be effect ive based  

on  t he data col lected i n  phase t w o.

2. I learned  som e usefu l stat ist ics, and , m ore im portan t ly, w as convinced  t hat  

even  sim p le stat ist ics can  help  us solving  p ro b lem s in  daily lives.

3. I learned  t hat  p lans w ill be d isrup ted  by uncertain  even t s. By incorporat ing  

uncertain ty in to t he p lann ing  p rocess, w e can  enhance t he resilience of p lans 

ag ainst  poten t ial d isrup t ions.

Iôve been  learn in g abou t  stat ist ics  and  how  it  can  help  peop le  m ake bet ter 

decisions using  data. Th is g ot  m e w ondering  fu r t her: can  stat ist ics  help  m e ýgu re 

out  t he best  t im e t o leave hom e for  school ?

W it h  t hese quest ions in  m ind , I decided  to learn  m ore abou t  stat ist ics and  collect  

data t o solve t he p rob lem  for  m e and m y paren t s!



LOWER SECONDARY 

HONOURABLE  MENTION:

JAPAN
Students:

Kenichi Suzuki



LOWER SECONDARY 

HONOURABLE  MENTION:

ITALY
Students:

Marco Martini, 

Amantia Xhafa, 

Aurora Donanzan, 

Nicolas Fattore, 

Raffaele Grandesso



LOWER SECONDARY 

HONOURABLE  MENTION:

IRELAND
Students:

Eli John Kiernan



UPPER SECONDARY FIRST PRIZE 

WINNERS: ECUADOR
Students:

Andreina Natalia 

Merchan Sánchez,

Christopher Andrew 

Cobos Baque,

Saul Eduardo Choez 

Tapia,

Kalil Roberto Mera 

Reyes,

Mya Katiuska Plaza 

Plúas 



UPPER SECONDARY SECOND PRIZE 

WINNERS: ITALY
Students: 

Matteo Maldis, Gian Pablo Andrade Rivas, Marco Bassi, Alberto Khafizov, Andrea Bruno Meraldi



UPPER SECONDARY  THIRD PRIZE 

WINNERS: BOLIVIA
Students:

Maya Cabrera Tarquino,

Wara Cabrera Tarquino,

Isabella Arias Stelzer,


