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THe TiMe IT TAkes Jessica To BicycLE To ScHooL |s NorMALLY DiSTRIBUTED WITH MeEAaN 15 MINUTES AND V ARIANCE

UNDERST ANDING HOW LONG IT TAKESJESSICA TO BICYCLE TO SCHOOL INVOLVES EXPLORING STATISTICAL CONCEPTS,
PARTICULARLY THE NORMAL DISTRIBUTION. W/HEN WE SAY THATJESSICAIS BIKING TIME IS “NORMALLY DISTRIBUTED WITH A
MEAN OF 15 MINUTES AND VARIANCEI” \WE ARE DESCRIBING A PROBABILITY MODEL THAT CAPTURES THE VARIABILITY AND
CENTRAL TENDENCY OF HER COMMUTE TIMES. THIS ARTICLE DELVES DEEP INTO WHAT THIS MEANS, HOW IT CAN BE ANALYZED,
AND WHY UNDERSTANDING SUCH DISTRIBUTIONS IS ESSENTIAL IN REAL-WORLD APPLICATIONS LIKE PLANNING, LOGISTICS, AND
PERSONAL TIME MANAGEMENT.

WHAT DoEes IT MeaN WHEN CoMMUTING TIME Is NORMALLY DISTRIBUTED?

IN STATISTICS, A NORMAL DISTRIBUTION, ALSO KNOWN AS A GAUSSIAN DISTRIBUTION, IS A BELL-SHAPED CURVE THAT
DESCRIBES HOW THE VALUES OF A VARIABLE ARE DISTRIBUTED. \X/HENJESSICAIS BIKING TIME IS NORMALLY DISTRIBUTED, IT
INDICATES THAT:

- MOST OF HER TRIPS WILL TAKE AROUND THE AVERAGE TIME (-|5 MINUTES).
- FEWER TRIPS WILL BE SIGNIFICANTLY SHORTER OR LONGER THAN THIS AVERAGE.
- THE DISTRIBUTION IS SYMMETRIC ABOUT THE MEAN.

THIS MODEL HELPS IN PREDICTING THE PROBABILITY OF_JESSICA ARRIVING WITHIN A CERTAIN TIME FRAME AND UNDERSTANDING THE
VARIABILITY OF HER COMMUTE.

Key CoNCePTS IN NORMAL DISTRIBUTION

BEFORE DIVING DEEPER, IT’S IMPORTANT TO UNDERSTAND SOME FUNDAMENTAL CONCEPTS RELATED TO THE NORMAL
DISTRIBUTION:

Mean (M)

- THE AVERAGE VALUE OF THE DATASET.
- For Jessica, M = 15 MINUTES.
- REPRESENTS THE TYPICAL TIME SHE TAKES TO BICYCLE TO SCHOOL.

VArIANCE (£2)

- MEASURES HOW SPREAD OUT THE DATA POINTS ARE AROUND THE MEAN.
- VARIANCE IS THE SQUARE OF THE STANDARD DEVIATION (Z)
- A HIGHER VARIANCE INDICATES MORE VARIABILITY INJESSICA)S BIKING TIMES.



STANDARD DeVIATION (£)

- THE SQUARE ROOT OF VARIANCE.
- INDICATES THE TYPICAL DEVIATION FROM THE MEAN.
- FOR EXAMPLE, IF THE VARIANCE IS 4, THEN £ = 2 MINUTES.

NorMAL DisTrIBUTION CURVE

- BELL-SHAPED AND SYMMETRIC.
- THE HIGHEST POINT CORRESPONDS TO THE MEAN.
- THE SPREAD DEPENDS ON THE STANDARD DEVIATION.

ANALYZING JessicA’s COMMUTE UsING THE NORMAL DISTRIBUTION

KNOWING THATJESSICA)S BIKING TIME FOLLOWS A NORMAL DISTRIBUTION ALLOWS US TO COMPUTE PROBABILITIES AND MAKE
INFORMED DECISIONS.

CALCULATING PROBABILITIES

- TO FIND THE PROBABILITY THAT JESSICA TAKES LESS THAN 14 MINUTES, WE CAN CALCULATE THE AREA UNDER THE NORMAL
CURVE TO THE LEFT OF 14 MINUTES.
- SIMILARLY, TO FIND THE PROBABILITY THAT HER TRIP EXCEEDS 17 MINUTES, WE LOOK TO THE RIGHT OF 17 MINUTES.

UsING THE STANDARD NorMAL DisTRIBUTION (Z-ScoRE)

- THE Z-SCORE TRANSFORMS ANY NORMAL DISTRIBUTION INTO THE STANDARD NORMAL DISTRIBUTION (MEAN = O, VARIANCE =
1).

- FormuLA: Z=(X-™M) /[ =

- X = SPECIFIC COMMUTE TIME

-M= 15 MINUTES

- ¥ = STANDARD DEVIATION

EXAMPLE:

SUPPOSE THE VARIANCE IS 4 MINUTES?, SO £ = 2 MINUTES.

TO FIND THE PROBABILITY JESSICA TAKES LESS THAN 14 MINUTES:
Z7=(14-15)/2=-0.5

USING Z-TABLES OR STATISTICAL SOFTWARE, WE FIND THAT P(Z < -0.5) =~ 0.3085.
THIS MEANS THERE'S APPROXIMATELY A 30.85% CHANCE THAT JESSICA TAKES LESS THAN 14 MINUTES.

IMPLICATIONS OF V ARIANCE IN JESSICA’S COMMUTE TIME

THE VARIANCE PROVIDES INSIGHT INTO HOW CONSISTENTJESSICA)S BIKING TIME IS:

- Low VARIANCE:
JESSICA’S COMMUTE TIMES ARE TIGHTLY CLUSTERED AROUND 15 MINUTES; SHE’S USUALLY ON TIME OR CLOSE TO IT.



- HIGH V ARIANCE:
THERE’S MORE FLUCTUATION, POSSIBLY DUE TO FACTORS LIKE WEATHER, TRAFFIC, OR TERRAIN.

(UNDERSTANDING THE VARIANCE HELPS IN PLANNING AND SETTING REALISTIC EXPECTATIONS.

PrRACTICAL APPLICATIONS OF THIS DISTRIBUTION MODEL

MODELINGJESSICA)S COMMUTE AS A NORMAL DISTRIBUTION HAS SEVERAL PRACTICAL BENEFITS:

1. TiMe MANAGEMENT AND PLANNING

‘JESSICA CAN ESTIMATE THE LIKELIHOOD OF ARRIVING BEFORE A SPECIFIC TIME.
- HELPS IN SETTING ALARMS OR ADJUSTING DEPARTURE TIMES.

2. ScHooL SCHEDULING AND BUSING LoGIsTICS

- SCHOOLS OR TRANSPORTATION SERVICES CAN PREDICT ARRIVAL TIMES AND OPTIMIZE SCHEDULES.
- ENSURES TIMELY ARRIVALS AND REDUCES WAITING TIMES.

3. Risk ASSESSMENT

- For INSTANCE, ASSESSING THE PROBABILITY THAT SHE MIGHT BE LATE DUE TO LONGER COMMUTE TIMES.

4. PersoNAL GOALS

‘_JESSICA CAN AIM TO REDUCE VARIABILITY, MAKING HER COMMUTE MORE PREDICTABLE.

FACTORS INFLUENCING JESSICA’s BicycLE CoMMUTE TIME

W/HILE THE STATISTICAL MODEL SIMPLIFIES THE UNDERSTANDING, REAL-WORLD FACTORS INFLUENCE HER COMMUTE TIME:

- WEATHER CONDITIONS: RAIN, SNOW, OR WIND CAN SLOW HER DOWN.

- TRAFFIC AND OBSTACLES: PEDESTRIANS, CONSTRUCTION, OR ACCIDENTS.

- RouTe CHANGES: DETOURS OR NEW PATHWAYS.

- TiME oF DAY: PEAK HOURS CAN INCREASE VARIABILITY.

- PHYsICcAL FATIGUE OR MECHANICAL ISSUES: FLAT TIRES OR BIKE MALFUNCTIONS.

ACCOUNTING FOR THESE FACTORS CAN HELP REFINE THE MODEL AND MAKE PREDICTIONS MORE ACCURATE.

ADVANCED STATISTICAL ANALYSIS



BEYOND BASIC PROBABILITY CALCULATIONS, MORE ADVANCED ANALYSES INCLUDE:

CONFIDENCE INTERVALS

- ESTIMATING A RANGE WITHIN \X/HICHJESSICA)S COMMUTE TIME IS LIKELY TO FALL WITH A CERTAIN PROBABILITY (E.G.l 950/0)

SIMULATION MODELS

- USING COMPUTER SIMULATIONS TO MODEL DIFFERENT SCENARIOS AND THEIR IMPACT ON COMMUTE TIMES.

REGRESSION ANALYSIS

- |IF DATA OVER TIME IS AVAILABLE, ANALYZING HOW VARIABLES LIKE WEATHER OR TIME OF DAY AFFECT TIMES.

ConNcLusIoN: EMBRACING THE POWER oF NOrRMAL DisTrIBUTION IN COMMUTE
PLANNING

MODELINGJESSICA)S BICYCLE COMMUTE TIME AS A NORMALLY DISTRIBUTED VARIABLE WITH A MEAN OF 15 MINUTES AND A
CERTAIN VARIANCE PROVIDES VALUABLE INSIGHTS INTO HER DAILY ROUTINE. [T ALLOWS HER AND THOSE WHO PLAN HER
SCHEDULE TO UNDERSTAND THE LIKELIHOOD OF ARRIVING EARLY OR LATE, MANAGE EXPECTATIONS, AND OPTIMIZE PLANNING.

BY UNDERSTANDING THE CORE CONCEPTS OF MEAN, VARIANCE, AND STANDARD DEVIATION, INDIVIDUALS AND ORGANIZATIONS
CAN MAKE INFORMED DECISIONS, IMPROVE EFFICIENCY, AND REDUCE UNCERTAINTIES. W/HETHER FOR PERSONAL TIME MANAGEMENT
OR BROADER LOGISTICAL PLANNING, EMBRACING THE PRINCIPLES OF NORMAL DISTRIBUTION HELPS IN NAVIGATING THE
COMPLEXITIES OF REAL-WORLD VARIABILITY.

Keyworps For SEO OPTIMIZATION:

- JESSICA BICYCLE COMMUTE TIME

- NORMAL DISTRIBUTION IN DAILY ROUTINES

- BICYCLE COMMUTE PROBABILITY

- MEAN AND VARIANCE IN COMMUTE TIMES

- STATISTICAL ANALYSIS OF TRAVEL TIMES

- PLANNING WITH NORMAL DISTRIBUTION

- V ARIANCE AND STANDARD DEVIATION IN COMMUTING
- PREDICTING COMMUTE TIMES USING STATISTICS
- BICYCLE COMMUTE VARIABILITY

- TIME MANAGEMENT AND PROBABILITY MODELING

META DESCRIPTION:

DISCOVER HOW MODELING JESSICA’S BICYCLE COMMUTE TIME AS A NORMAL DISTRIBUTION WITH A MEAN OF 15 MINUTES AND
VARIANCE HELPS IN PREDICTING ARRIVAL TIMES, MANAGING SCHEDULES, AND UNDERSTANDING TRAVEL VARIABILITY THROUGH
DETAILED STATISTICAL INSIGHTS.

FREQUENTLY AskeD QUESTIONS



\W/HAT DOES IT MEAN WHEN JESSICA’S BICYCLE COMMUTE TIME IS NORMALLY
DISTRIBUTED WITH A MEAN OF 15 MINUTES?

[T MEANS THAT MOST OF_JESSICA,S BICYCLE COMMUTE TIMES CLUSTER AROUND 15 MINUTES, WITH FEWER TIMES OCCURRING AS
YOU MOVE FURTHER AWAY FROM THE MEAN IN EITHER DIRECTION, FOLLOWING THE BELL-SHAPED CURVE CHARACTERISTIC OF
NORMAL DISTRIBUTION.

How DOES THE VARIANCE RELATE TO _JESSICA'S BICYCLE COMMUTE TIMES?

THE VARIANCE MEASURES HOW MUCHJESSICA/S COMMUTE TIMES VARY AROUND THE AVERAGE OF 15 MINUTES. A LARGER
VARIANCE INDICATES MORE VARIABILITY, WHILE A SMALLER VARIANCE INDICATES TIMES ARE MORE CONSISTENTLY CLOSE TO 15
MINUTES.

IF THE VARIANCE OF JESSICA,S BICYCLE COMMUTE TIME IS KNOWN, HOW CAN WE FIND
THE STANDARD DEVIATION?

THE STANDARD DEVIATION IS THE SQUARE ROOT OF THE VARIANCE. FOR EXAMPLE, IF THE VARIANCE IS 4 MINUTES SQUARED,
THE STANDARD DEVIATION IS 2 MINUTES.

\WHAT PERCENTAGE OF JESSICA’S BICYCLE TRIPS ARE EXPECTED TO TAKE BETWEEN 13
AND 17 MINUTES?

ASSUMING A NORMAL DISTRIBUTION WITH A MEAN OF 15 MINUTES AND A STANDARD DEVIATION DERIVED FROM THE VARIANCE,
APPROXIMATELY 68% OF HER TRIPS WOULD FALL WITHIN ONE STANDARD DEVIATION (E.G., BETWEEN 13 AND 17 MINUTES)
ACCORDING TO THE EMPIRICAL RULE.

How CAN | DETERMINE THE PROBABILITY THAT JESSICA’S BICYCLE COMMUTE TAKES
LONGER THAN 20 MINUTES?

CALCULATE THE z-SCORE FOR 20 MINUTES USING THE MEAN AND STANDARD DEVIATION, THEN FIND THE AREA TO THE RIGHT OF
THIS Z-SCORE IN THE STANDARD NORMAL DISTRIBUTION TABLE TO DETERMINE THE PROBABILITY.

WHAT ASSUMPTIONS ARE MADE WHEN MODELING JESSICAIS COMMUTE TIME AS
NORMALLY DISTRIBUTED?

[T IS ASSUMED THAT THE COMMUTE TIMES ARE SYMMETRIC AROUND THE MEAN, CONTINUOUS, AND THAT THERE ARE NO
SYSTEMATIC FACTORS CAUSING SKEWNESS OR MULTIPLE MODES IN THE DATA.

How CAN UNDERSTANDING THE DISTRIBUTION OF _JESSICA'S COMMUTE TIMES HELP IN
PLANNING HER SCHEDULE?

KNOWING THE DISTRIBUTION ALLO\X/SJESSICA TO ESTIMATE THE LIKELIHOOD OF ARRIVING EARLY OR LATE, HELPING HER PLAN
DEPARTURE TIMES TO ENSURE PUNCTUALITY BASED ON THE PROBABILITY OF DIFFERENT COMMUTE DURATIONS.

ADDITIONAL RESOURCES

BicycLING TIME DISTRIBUTION ANALYSIS: A Deep DIvE INTo Jessica’s CoMMUTE



INTRODUCTION: UNDERSTANDING THE SIGNIFICANCE OF COMMUTING TIME
DISTRIBUTIONS

IN THE MODERN WORLD, WHERE EFFICIENT TIME MANAGEMENT IMPACTS DAILY ROUTINES, UNDERSTANDING THE STATISTICAL
NATURE OF COMMUTING TIMES BECOMES INVALUABLE. W/HETHER YOU'RE A DATA ANALYST, URBAN PLANNER, OR SIMPLY A
CURIOUS INDIVIDUAL, GAINING INSIGHTS INTO THE DISTRIBUTION OF TRAVEL TIMES CAN INFORM DECISIONS, OPTIMIZE SCHEDULES,
AND IMPROVE OVERALL QUALITY OF LIFE.

TODAY/ WE FOCUS ON A SPECIFIC CASE STUDYIJESSICAIS BICYCLE COMMUTE TO SCHOOL. THE KEY QUESTION IS, HOW LONG
DOES IT TYPICALLY TAKEJESSICA TO BIKE TO SCHOOL, AND WHAT DOES THE DISTRIBUTION OF HER TRAVEL TIME LOOK LIKE?

THIS ANALYSIS NOT ONLY PROVIDES A SNAPSHOT OF HER DAILY ROUTINE BUT ALSO EXEMPLIFIES HOW STATISTICAL MODELS

SUCH AS THE NORMAL DISTRIBUTION CAN BE APPLIED TO REAL-WORLD SCENARIOS.

DerINING THE PROBLEM: JEssicA’s BicycLe COMMUTE AS A RANDOM
V ARIABLE

|MAGINEJESSICA,S BIKING TIME AS A RANDOM VARIABLE, WHICH VARIES FROM DAY TO DAY DUE TO FACTORS LIKE WEATHER,
TRAFFIC, HER PHYSICAL CONDITION, AND ROUTE CONDITIONS. \W/HEN ANALYZING SUCH DATA, THE GOAL IS OFTEN TO FIND A
PROBABILITY DISTRIBUTION THAT ACCURATELY MODELS THIS VARIABILITY.

|NJESSICAIS CASE, THE PROBLEM STATES THAT HER BICYCLE COMMUTE TIME IS NORMALLY DISTRIBUTED WITH A MEAN OF 15
MINUTES AND A VARIANCE (OR STANDARD DEVIATION SQUARED). TO FULLY UNDERSTAND AND INTERPRET HER COMMUTE, WE
MUST EXPLORE WHAT IT MEANS FOR HER TRAVEL TIME TO FOLLOW A NORMAL DISTRIBUTION AND HOW THE PARAMETERS—MEAN
AND VARIANCE—SHAPE THAT DISTRIBUTION.

UUNDERSTANDING THE NORMAL DISTRIBUTION

WHAT Is THE NORMAL DISTRIBUTION?

THE NORMAL DISTRIBUTION, OFTEN CALLED THE BELL CURVE, IS ONE OF THE MOST FUNDAMENTAL PROBABILITY DISTRIBUTIONS IN
STATISTICS. |T IS CHARACTERIZED BY ITS SYMMETRIC, BELL-SHAPED CURVE CENTERED AROUND THE MEAN VALUE. MANY
NATURAL PHENOMENA , INCLUDING HUMAN HEIGHTS, TEST SCORES, AND, AS IN OUR CASE, COMMUTE TIMES, TEND TO FOLLOW A
NORMAL DISTRIBUTION WHEN INFLUENCED BY A MULTITUDE OF SMALL, INDEPENDENT FACTORS.

KEY PROPERTIES OF THE NORMAL DISTRIBUTION INCLUDE:

- SYMMETRY ABOUT THE MEAN

- DEFINED BY TWO PARAMETERS:

- MeaN (M): THE AVERAGE VALUE

- STANDARD DEVIATION (£): MEASURES THE SPREAD OR DISPERSION AROUND THE MEAN

- EMPIRICAL RULE (68-95-99.7 RULE): ABOUT 689, OF DATA FALLS WITHIN 15, 95% WITHIN 25, AND 99.7% WITHIN 35



\WHY |s THE NorRMAL DISTRIBUTION SUITABLE FOR Jessica’s COMMUTE?

|NJESSICAIS CASE, THE COMMUTE TIME'S CHARACTERISTICS—BEING INFLUENCED BY MANY SMALL, INDEPENDENT FACTORS—MAKE
THE NORMAL DISTRIBUTION AN APPROPRIATE MODEL. | HE CENTRAL LIMIT THEOREM SUPPORTS THIS CHOICE, SUGGESTING THAT
THE SUM OF MANY INDEPENDENT, RANDOM VARIABLES TENDS TOWARD A NORMAL DISTRIBUTION, ESPECIALLY WHEN NO SINGLE
FACTOR DOMINATES.

PARAMETERS OF JESSICA’S DISTRIBUTION: MEAN AND V ARIANCE

Mean (M): 15 MINUTES

THE MEAN COMMUTE TIME OF 15 MINUTES INDICATES THAT, ON AVERAGE/JESSICA TAKES THIS AMOUNT OF TIME TO BICYCLE TO
SCHOOL. THIS VALUE PROVIDES A CENTRAL POINT AROUND WHICH HER DAILY COMMUTE TIMES FLUCTUATE.

V ARIANCE AND STANDARD DEVIATION

THE VARIANCE MEASURES HOW SPREAD OUTJESSICAIS COMMUTE TIMES ARE AROUND THE MEAN. |T IS DEFINED AS:

\[
\TexT{Variance} (\sicMa”2) = E[(X - \Mu)"2]
\]

wHERE \(X\) IS THE COMMUTE TIME RANDOM V ARIABLE.

THe sTANDARD DEVIATION (\(\sIGMA\)) IS THE SQUARE ROOT OF THE VARIANCE AND PROVIDES AN INTERPRET ABLE MEASURE OF
DISPERSION IN THE SAME UNITS AS THE DATA—IN THIS CASE, MINUTES.

SUPPOSE THE VARIANCE IS GIVEN OR ESTIMATED AS, FOR EXAMPLE, 4 MINUTES SQUARED. THEN:

\[
\siaMa = \sqrT{4} = 2 \TEXT{ MINUTES}

\]

THIS MEANS THAT MOST OF JESSICA’S BIKING TIMES ARE WITHIN APPROXIMATELY 2 MINUTES ABOVE OR BELOW THE MEAN (15
MINUTES).

IMPLICATIONS OF THE DISTRIBUTION PARAMETERS

UNDERSTANDING THE SPREAD OF JESSICA’s COMMUTE TIME

W/ITH A MEAN OF 15 MINUTES AND A STANDARD DEVIATION OF 2 MINUTES, THE DISTRIBUTION SUGGESTS:

- ABOUT 689, OF HER BIKE RIDES WILL TAKE BETWEEN 13 AND 17 MINUTES (WITHIN ONE STANDARD DEVIATION).



- APPROXIMATELY 95% OF HER COMMUTES WILL FALL BETWEEN 11 AND 19 MINUTES (WITHIN TWO STANDARD DEVIATIONS).
- NEARLY ALL HER TRIPS (99.7%) WiLL BE BETWEEN 9 AND 2 1 MINUTES (WITHIN THREE STANDARD DEVIATIONS).

THIS INFORMATION IS INVALUABLE FOR PLANNING—KNOWING THAT MOST TRIPS ARE WITHIN A 2-MINUTE RANGE OF THE
AVERAGE HELPSJESSICA AND HER GUARDIANS SET REALISTIC EXPECTATIONS AND PREPARE ACCORDINGLY.

VISUALIZING THE DISTRIBUTION

PLOTTING THE NORMAL DISTRIBUTION CURVE WITH MEAN 15 AND \(\SIGMA=2\) MINUTES WOULD SHOW A SYMMETRIC BELL-
SHAPED CURVE CENTERED AT 15 MINUTES. THE AREA UNDER THE CURVE BETWEEN ANY TWO POINTS INDICATES THE PROBABILITY
OFJESSICA’S COMMUTE TIME FALLING WITHIN THAT INTERVAL.

CALCULATING PROBABILITIES: PRACTICAL APPLICATIONS

THE POWER OF MODELINGJESSICAIS COMMUTE AS A NORMAL DISTRIBUTION LIES IN THE ABILITY TO COMPUTE PROBABILITIES FOR
VARIOUS SCENARIOS.

ExAMPLE 1: ProBABILITY oF A CoMMUTE LONGER THAN 20 MINUTES

To FIND THIS PROBABILITY, WE CONVERT THE RAW SCORE INTO A Z-SCORE:

\[
z = \rrac{X - \MU}{\sicmMA} = \Frrac{20 - 153}{2} = 2.5
\]

USING STANDARD NORMAL DISTRIBUTION TABLES OR SOFTWARE, THE PROBABILITY OF \(Z > 2.5\) IS APPROXIMATELY
0.0062 or 0.62%. So, THERE'S LESS THAN A 19, CHANCE JESSICA’S TRIP EXCEEDS 20 MINUTES.

ExAMPLE 2: ProBABILITY OF A COMMUTE SHORTER THAN 12 MINUTES

CALCULATE THE Z-SCORE:

\[
z=\rrac{12-15}{2}=-1.5
\]

FroM THE z-TABLE, \(P(Z < -1.5) \approx 0.0668\) or 6.68%. THIS INDICATES THAT JESSICA’S TRIP IS SHORTER THAN
12 MINUTES ROUGHLY 6.7 9% OF THE TIME.

ExAMPLE 3: THE 90TH PercenTILE oF Jessica’s CoMMUTE TIME

To FIND THE COMMUTE TIME BELOW WHICH 90% OF TRIPS FALL, IDENTIFY THE Z-SCORE CORRESPONDING TO A CUMULATIVE
PROBABILITY OF 0.9, WHICH IS APPROXIMATELY 1.28.

CALCULATE THE COMMUTE TIME:



\[
X =\mu+z\sigMA =15+ 1.28 \TiMes 2 = 15 + 2.56 = 17.56 \TexT{ MINUTES}

\]

THUs, 90% oF JESSICA’S BICYCLE TRIPS ARE EXPECTED TO BE SHORTER THAN APPROXIMATELY 17.56 MINUTES.

ReAL-\W/ ORLD APPLICATIONS AND IMPLICATIONS

(UNDERSTANDING THE DISTRIBUTION OFJESSICAIS COMMUTE TIMES EXTENDS BEYOND ACADEMIC INTEREST, OFFERING PRACTICAL
BENEFITS:

- TIME MANAGEMENTZJESSICA CAN PLAN HER MORNING ROUTINES MORE ACCURATELY, ALLOCATING SUFFICIENT TIME TO ARRIVE
PUNCTUALLY.

- SCHooL AND PARENTAL PLANNING: PARENTS CAN SET EXPECTATIONS AND PREPARE FOR OCCASIONAL LONGER TRIPS.

- UrRBAN PLANNING: DATA ON COMMUTE VARIABILITY INFORMS INFRASTRUCTURE IMPROVEMENTS, SUCH AS ROUTE OPTIMIZATION
OR TRAFFIC CALMING MEASURES.

- Risk ASSESSMENT: KNOWING THE PROBABILITY OF UNUSUALLY LONG OR SHORT TRIPS CAN HELP IN CONTINGENCY PLANNING,
ESPECIALLY IFJESSICA HAS DEADLINES OR COMMITMENTS.

LiMITATIONS AND CONSIDERATIONS

W/HILE THE NORMAL DISTRIBUTION PROVIDES A COMPELLING MODEL, THERE ARE CONSIDERATIONS TO KEEP IN MIND:

- ASSUMPTION OF NORMALITY: THE ACTUAL DATA MAY DEVIATE FROM PERFECT NORMALITY, ESPECIALLY IF FACTORS LIKE
WEATHER OR ROAD CONDITIONS INTRODUCE SKEWNESS OR OUTLIERS.

- STATIONARITY: THE MODEL ASSUMES CONSISTENT MEAN AND VARIANCE OVER TIME, WHICH MAY NOT HOLD IFJESSICA/S ROUTE
OR ROUTINE CHANGES.

- SAMPLE SIZE: ACCURATE ESTIMATION OF VARIANCE REQUIRES SUFFICIENT DATA POINTS. SMALL SAMPLE SIZES MAY LEAD TO
UNRELIABLE ESTIMATES.

- EXTREME V ALUES: VERY RARE EVENTS (E.G., ACCIDENTS, EXTREME WEATHER) MIGHT PRODUCE DEVIATIONS THAT THE NORMAL
MODEL DOESN'T CAPTURE WELL.

ConNcrusioN; THeE Power oF STATISTICAL MoDELING IN DAILY LIFE

MODELINGJESSICA/S BICYCLE COMMUTE AS A NORMALLY DISTRIBUTED RANDOM VARIABLE WITH A MEAN OF 15 MINUTES AND A
KNOWN VARIANCE EXEMPLIFIES HOW STATISTICAL CONCEPTS CAN BE EMPLOYED TO UNDERSTAND AND PREDICT EVERYDAY
PHENOMENA. THIS ANALYSIS NOT ONLY OFFERS PRACTICAL INSIGHTS INTO HER DAILY ROUTINE BUT ALSO ILLUSTRATES BROADER
APPLICATIONS ACROSS TRANSPORTATION PLANNING, BEHAVIORAL ANALYSIS, AND OPERATIONAL MANAGEMENT.

BY GRASPING THE FUNDAMENTAL PRINCIPLES—PARAMETERS LIKE MEAN AND VARIANCE, THE SHAPE OF THE DISTRIBUTION, AND
PROBABILITY CALCULATIONS—INDIVIDUALS AND ORGANIZATIONS CAN MAKE INFORMED DECISIONS, OPTIMIZE ROUTINES, AND
ANTICIPATE VARIABILITY.JESSICAIS EXAMPLE UNDERSCORES THAT EVEN SIMPLE DAILY ACTIVITIES, WHEN EXAMINED THROUGH
THE LENS OF STATISTICS, REVEAL RICH STRUCTURES AND VALUABLE INSIGHTS.



IN SUMMARY:

‘_JESSICA,S BICYCLE COMMUTE TIME CAN BE EFFECTIVELY MODELED USING THE NORMAL DISTRIBUTION.

- THE MEAN OF 15 MINUTES CENTERS THE DISTRIBUTION, WITH VARIANCE (AND STANDARD DEVIATION) INDICATING THE SPREAD.
- PROBABILISTIC CALCULATIONS ENABLE ESTIMATION OF THE LIKELIHOOD OF VARIOUS COMMUTE DURATIONS.

- SUCH STATISTICAL ANALYSIS ENHANCES PLANNING, DECISION-MAKING, AND UNDERSTANDING OF EVERYDAY ROUTINES.

EMBRACING THESE CONCEPTS TRANSFORMS ROUTINE OBSERVATIONS INTO POWERFUL TOOLS FOR EFFICIENCY AND INSIGHT,
DEMONSTRATING THE PROFOUND RELEVANCE OF STATISTICAL REASONING IN OUR DAILY LIVES.
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