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UNDERSTANDING THE RELATIONSHIP BETWEEN PROBABILITY FUNCTIONS AND THEIR GRAPHICAL REPRESENTATIONS IS ESSENTIAL IN
STATISTICS AND DATA ANALYSIS. THE STATEMENT P(x 78 Pounps) =897 89%caANNoT BE DETERMINED FROM GRAPH
HIGHLIGHTS A COMMON CHALLENGE FACED BY STUDENTS AND PROFESSIONALS ALIKE: THE INABILITY TO DEDUCE CERTAIN
PROBABILITY VALUES SOLELY FROM A GRAPH. THIS ARTICLE EXPLORES THE REASONS BEHIND THIS LIMITATION, CLARIFIES KEY
CONCEPTS IN PROBABILITY AND GRAPH INTERPRETATION, AND OFFERS GUIDANCE ON HOW TO ACCURATELY DETERMINE
PROBABILITIES WHEN GRAPHS ARE INVOLVED.

UNDERSTANDING PROBABILITY FUNCTIONS AND GRAPHS

WHAT Is A ProBABILITY FUNCTION?

A PROBABILITY FUNCTION, OFTEN DENOTED AS P(X), ASSIGNS PROBABILITIES TO OUTCOMES WITHIN A SPECIFIED SET. IN THE
CONTEXT OF CONTINUOUS VARIABLES, SUCH AS WEIGHT, THE PROBABILITY OF ANY EXACT VALUE (E.G., EXACTLY 78 POUNDS)
IS TYPICALLY ZERO, INSTEAD, PROBABILITIES ARE ASSIGNED TO RANGES OR INTERVALS.

KEY POINTS ABOUT PROBABILITY FUNCTIONS:

- DiscreTE vs. CONTINUOUS:

DISCRETE VARIABLES HAVE PROBABILITY FUNCTIONS THAT ASSIGN PROBABILITIES TO SPECIFIC OUTCOMES.

CONTINUOUS VARIABLES HAVE PROBABILITY DENSITY FUNCTIONS (PDFS), WHICH ASSIGN PROBABILITIES OVER INTERVALS.
- ProBABILITY DensITY FuncTion (PDF):

FOR CONTINUOUS VARIABLES, THE AREA UNDER THE CURVE BETWEEN TWO POINTS INDICATES THE PROBABILITY OF THE

VARIABLE FALLING WITHIN THAT RANGE.

- CUMULATIVE DisTrIBUTION FuNcTION (CDF):
SHOWS THE PROBABILITY THAT A VARIABLE TAKES A VALUE LESS THAN OR EQUAL TO A SPECIFIC POINT.

GRAPHICAL REPRESENTATIONS IN PROBABILITY

GRAPHS ARE INVALUABLE TOOLS FOR VISUALIZING PROBABILITY DISTRIBUTIONS. THEY CAN DEPICT:

- THE PROBABILITY DENSITY FUNCTION (PDF) FOR CONTINUOUS VARIABLES.
- THE PROBABILITY MASS FUNCTION (PMF) FOR DISCRETE VARIABLES.
- THE CUMULATIVE DISTRIBUTION FUNCTION (CDF).

HO\X/EVER, GRAPHS HAVE LIMITATIONS!
- THEY OFTEN DISPLAY THE PROBABILITY DENSITY, NOT THE PROBABILITY OF AN EXACT VALUE.

- THEY MAY NOT PROVIDE EXPLICIT PROBABILITIES FOR SPECIFIC POINTS, ESPECIALLY IN CONTINUOUS DISTRIBUTIONS.
- CERTAIN DETAILS, SUCH AS THE PROBABILITY AT A SINGLE POINT, CANNOT BE EXTRACTED SOLELY FROM THE GRAPH.



WHy CannoT P(x 78 Pounps) = 89, Be DETERMINED FROM THE GRAPH?

1. THE NATURE oF CONTINUOUS DISTRIBUTIONS

IN CONTINUOUS PROBABILITY DISTRIBUTIONS, SUCH AS THOSE MODELING WEIGHT:

- THE PROBABILITY THAT THE VARIABLE EQUALS ANY SPECIFIC VALUE (E.G./ EXACTLY 78 POUNDS) IS ZERO.
- PROBABILITIES ARE CALCULATED OVER INTERVALS, NOT POINTS.

IMPLICATION:

EVEN IF A GRAPH SHOWS THE DENSITY AT X = 78, THE ACTUAL PROBABILITY AT THAT EXACT POINT IS ZERO. THE DENSITY
VALUE CAN HELP ESTIMATE PROBABILITIES OVER A RANGE BUT DOES NOT DIRECTLY GIVE THE PROBABILITY AT A SPECIFIC POINT.

2. THe DIFFERENCE BETWEEN DENSITY AND PROBABILITY

- THE GRAPH OF A PDF SHOWS THE DENSITY, NOT THE PROBABILITY.
- TO FIND THE PROBABILITY OF X FALLING WITHIN AN INTERVAL [A, B], YOU MUST CALCULATE THE AREA UNDER THE CURVE
BETWEEN A AND B.

EXAMPLE:

IF THE GRAPH SHOWS A DENSITY OF 0.02 AT X = 78, THIS DOES NOT MEAN THE PROBABILITY OF X = 78 PoUNDs Is 0.02.
INSTEAD, THE PROBABILITY OVER A SMALL INTERVAL AROUND 7/ 8 DEPENDS ON INTEGRATING THE DENSITY OVER THAT INTERVAL.

3. MissING EXACT DATA FoOr POINT PROBABILITIES

- THE GRAPH MAY NOT PROVIDE THE PRECISE DENSITY VALUE AT X = 78.
- WITHOUT THE SPECIFIC DENSITY VALUE OR A FORMULA, YOU CANNOT DETERMINE THE PROBABILITY.

THEREFORE:

EVEN IF THE GRAPH SUGGESTS A HIGH OR LOW DENSITY AT X = 78, IT DOES NOT DIRECTLY TRANSLATE TO A 80/0
PROBABILITY, ESPECIALLY SINCE POINT PROBABILITIES IN CONTINUOUS DISTRIBUTIONS ARE ZERO.

4. MISINTERPRETATION OF PERCENTAGES AND PROBABILITIES

- THe 80/0 FIGURE MAY REFER TO THE PROBABILITY OF FALLING WITHIN A CERTAIN INTERVAL, NOT AT A SPECIFIC POINT.
- CONFUSING POINT PROBABILITY WITH INTERVAL PROBABILITY LEADS TO INCORRECT CONCLUSIONS.

ExAMPLE:
AN INTERVAL FROM 7 7.5 To 78.5 POUNDS MIGHT HAVE AN 8% PROBABILITY, BUT THE PROBABILITY AT EXACTLY 78 POUNDS
REMAINS ZERO IN CONTINUOUS MODELS.

5. GRAPH LIMITATIONS AND DATA RESOLUTION

- GRAPHS OFTEN LACK THE RESOLUTION NEEDED TO READ EXACT DENSITY VALUES.



- WITHOUT DETAILED DATA POINTS OR THE UNDERLYING FUNCTION, PRECISE CALCULATIONS ARE IMPOSSIBLE.

How To PROPERLY INTERPRET PROBABILITIES FROM GRAPHS

EsSTIMATING PROBABILITIES OVER INTERVALS

- IDENTIFY THE INTERVAL OF INTEREST (E.G., WEIGHT BETWEEN 7 7.5 AND 78.5 POUNDS).

- MEASURE THE AREA UNDER THE CURVE WITHIN THAT INTERVAL, EITHER VISUALLY OR USING INTEGRAL CALCULUS IF THE
FUNCTION IS KNOWN.

- THE AREA CORRESPONDS TO THE PROBABILITY OF THE VARIABLE FALLING WITHIN THAT INTERVAL.

UsING THE CUMULATIVE DisTRIBUTION FUuNcTION (CDF)

- THe CDF PROVIDES THE PROBABILITY THAT THE VARIABLE IS LESS THAN OR EQUAL TO A CERTAIN VALUE.
- TO FIND THE PROBABILITY BETWEEN TWO POINTS, SUBTRACT THE CDF VALUES:
P(a < x <) = CDF(g) - CDF(A).

\WHEN EXACT POINT PROBABILITIES ARE NEEDED

- FOrR CONTINUOUS DISTRIBUTIONS, THE PROBABILITY AT A SINGLE POINT IS ZERO.
- |NSTEAD, FOCUS ON PROBABILITY OVER AN INTERVAL.
- |F THE QUESTION INVOLVES EXACT VALUES, CLARIFY WHETHER THE DISTRIBUTION IS DISCRETE OR CONTINUOUS.

PRACTICAL EXAMPLES AND APPLICATIONS

ExAMPLE 1: ESTIMATING THE PROBABILITY OF WEIGHTS IN A DISTRIBUTION

SUPPOSE A GRAPH OF THE WEIGHT DISTRIBUTION OF A POPULATION SHOWS A PDF CURVE CENTERED AROUND 7 8 POUNDS.

- THE AREA UNDER THE CURVE BETWEEN 7 7.5 AND 78.5 POUNDS IS APPROXIMATELY 8%.
- THE DENSITY AT 78 POUNDS CAN BE READ OFF THE GRAPH OR CALCULATED IF THE FUNCTIONAL FORM IS KNOWN.

KEY TAKEAWAY:

W/HILE YOU CAN ESTIMATE THE PROBARBILITY OVER AN INTERVAL, YOU CANNOT ASSIGN A PROBABILITY TO THE EXACT POINT OF
78 POUNDS.

ExAMPLE 2: DETERMINING THE PROBABILITY OF A WEIGHT LEss THAN 78 Pounps

- Use THe CDF AT 78 PounDs.
- IF THE CDF VALUE AT 78 PounDs 1S, SAY, 0.40 (or 409%), THEN THE PROBABILITY THAT A RANDOMLY SELECTED



INDIVIDUAL WEIGHS LESS THAN OR EQUAL TO 78 PouUNDS Is 40%.

NoTE:
THIS DOES NOT DIRECTLY TELL YOU THE PROBARBILITY AT 78 POUNDS, ONLY THE CUMULATIVE PROBABILITY.

Key TAKEAWAYS AND BEST PRACTICES

- POINT PROBABILITIES IN CONTINUOUS DISTRIBUTIONS ARE ALWAYS ZERO.
FOCUS ON INTERVALS INSTEAD.

- GRAPHS OF PDFs DEPICT DENSITY, NOT PROBARBILITY.
To OBTAIN PROBABILITIES, CALCULATE THE AREA UNDER THE CURVE OVER THE DESIRED INTERVAL.

- EXACT PROBABILITY AT A SPECIFIC POINT CANNOT BE DETERMINED FROM THE GRAPH ALONE.
ADDITIONAL INFORMATION OR THE FUNCTIONAL FORM OF THE DISTRIBUTION IS NECESSARY.

- MISINTERPRETATION OF PERCENTAGES:
PERCENTAGES OFTEN REFER TO INTERVAL PROBABILITIES, NOT POINT PROBABILITIES.

- Use THE CDF FOR CUMULATIVE PROBABILITIES
\/HEN AVAILABLE, IT SIMPLIFIES THE PROCESS OF FINDING PROBABILITIES OVER RANGES.

CoNcLUSION

THe STATEMENT THAT P(x 78 Pounps) =897 89%cANNOT Be DETERMINED FROM GRAPH UNDERSCORES AN IMPORTANT
PRINCIPLE IN PROBABILITY AND STATISTICS: THE LIMITATIONS OF GRAPHICAL DATA IN PROVIDING PRECISE POINT PROBABILITIES
FOR CONTINUOUS VARIABLES. UUNDERSTANDING THE NATURE OF PROBABILITY DENSITY FUNCTIONS, THE DISTINCTION BETWEEN
DENSITY AND PROBABILITY, AND THE CORRECT INTERPRETATION OF GRAPHS ARE CRUCIAL SKILLS FOR ACCURATE DATA
ANALYSIS.

To EFFECTIVELY USE GRAPHS IN PROBABILITY CALCULATIONS:

- FOCuUs ON INTERVALS RATHER THAN POINTS.

- USE THE AREA UNDER THE CURVE TO ESTIMATE PROBABILITIES.

- RELY ON THE CUMULATIVE DISTRIBUTION FUNCTION WHEN POSSIBLE.

- RECOGNIZE THE LIMITATIONS OF VISUAL DATA AND SUPPLEMENT WITH ANALYTICAL METHODS WHEN NECESSARY.

BY FOLLOWING THESE GUIDELINES, STATISTICIANS AND ANALYSTS CAN AVOID COMMON PITFALLS AND DERIVE MEANINGFUL
INSIGHTS FROM GRAPHICAL REPRESENTATIONS OF PROBABILITY DISTRIBUTIONS.

REMEMBER:

IN CONTINUOUS PROBABILITY DISTRIBUTIONS, THE PROBABILITY OF THE VARIABLE TAKING ANY EXACT VALUE IS ZERO. INSTEAD,
PROBABILITIES ARE ASSOCIATED WITH INTERVALS, AND GRAPHS SERVE AS TOOLS FOR ESTIMATING THESE PROBABILITIES
THROUGH AREAS UNDER THE CURVE.



FREQUENTLY AskeD QUESTIONS

\WHAT DOES THE STATEMENT ‘P(x 78 PounDs) = 8%’ IMPLY IN A STATISTICAL
CONTEXT?

|T SUGGESTS THAT THE PROBABILITY OF AN EVENT OCCURRING WHEN X EQUALS 78 POUNDS IS 80/0/ BUT WITHOUT
ADDITIONAL INFORMATION, THE EXACT PROBABILITY CANNOT BE DETERMINED FROM THE GRAPH.

\W/HY MIGHT THE PROBABILITY P(X 78 POUNDS) BE INDETERMINATE FROM A GRAPH?

BECAUSE THE GRAPH MAY NOT PROVIDE SUFFICIENT DATA POINTS OR CLEAR INFORMATION AT X = 78 POUNDS TO ACCURATELY
DETERMINE THE PROBABILITY.

How CAN YOU INTERPRET ‘CANNOT BE DETERMINED FROM GRAPH' IN PROBABILITY
PROBLEMS?

[T INDICATES THAT THE GRAPH LACKS ENOUGH DETAIL OR DATA AT THE SPECIFIED X-VALUE TO RELIABLY FIND OR ESTIMATE THE
PROBABILITY.

\WHAT STRATEGIES CAN BE USED WHEN A PROBABILITY CANNOT BE DIRECTLY
DETERMINED FROM A GRAPH?

YOU CAN LOOK FOR ADDITIONAL DATA, USE EQUATIONS OR FORMULAS, OR CONSULT SUPPLEMENTARY INFORMATION TO FIND
THE PROBABILITY WHEN THE GRAPH IS INSUFFICIENT.

IN WHAT SCENARIOS IS THE PROBABILITY P(X 78 POUNDS) LIKELY TO BE UNDEFINED OR
INDETERMINATE?

W/HEN THE GRAPH IS INCOMPLETE, HAS GAPS, OR DOES NOT SHOW A CLEAR VALUE AT X = 78 POUNDS, MAKING THE
PROBABILITY IMPOSSIBLE TO DETERMINE DIRECTLY.

Is AN 89 PROBABILITY SIGNIFICANT IN STATISTICAL ANALYSIS, AND HOW DOES THE
INABILITY TO DETERMINE IT FROM A GRAPH AFFECT INTERPRETATION?

AN 80/0 PROBABILITY CAN BE SIGNIFICANT DEPENDING ON THE CONTEXT, IF IT CANNOT BE DETERMINED FROM THE GRAPH, IT LIMITS
CONFIDENCE IN CONCLUSIONS DRAWN SOLELY FROM VISUAL DATA.

\W/HAT ROLE DOES THE SHAPE AND SCALE OF A GRAPH PLAY IN DETERMINING
PROBABILITIES AT SPECIFIC POINTS?

THE SHAPE AND SCALE DETERMINE HOW EASILY SPECIFIC PROBABILITIES CAN BE READ OR INTERPOLATED, POOR RESOLUTION OR
MISSING DATA POINTS MAKE IT DIFFICULT TO PRECISELY DETERMINE PROBARBILITIES LIKE AT X = 78 POUNDS.

CAN ALTERNATIVE METHODS HELP ESTIMATE P(X 78 POUNDS) IF THE GRAPH IS
INCONCLUSIVE?

YES, METHODS SUCH AS INTERPOLATION, STATISTICAL MODELING, OR USING RELATED DATA CAN HELP ESTIMATE THE
PROBABILITY WHEN THE GRAPH ALONE IS INSUFFICIENT.



ADDITIONAL RESOURCES

P(x 78 Pounps) =8%78%CANNOT BE DETERMINED FROM GRAPH — A PHRASE THAT MIGHT SEEM CRYPTIC AT FIRST GLANCE,
BUT HOLDS SIGNIFICANT IMPORTANCE IN THE REALM OF DATA ANALYSIS, PROBABILITY, AND GRAPHICAL INTERPRETATION. \W/HEN
CONFRONTED WITH COMPLEX EXPRESSIONS LIKE THIS, ESPECIALLY IN THE CONTEXT OF STATISTICAL GRAPHS OR VISUAL DATA
REPRESENTATIONS, UNDERSTANDING WHAT CAN AND CANNOT BE INFERRED FROM A GRAPH IS CRUCIAL. THIS GUIDE AIMS TO
CLARIFY THE MEANING BEHIND THIS PHRASE, EXPLORE WHY CERTAIN PROBABILITIES OR FUNCTIONS ARE INDETERMINATE FROM
GRAPHS, AND PROVIDE INSIGHTS INTO HOW TO APPROACH SUCH SCENARIOS EFFECTIVELY.

(UNDERSTANDING THE PHRASE: BREAKING DowWN THE COMPONENTS

BEFORE DELVING INTO WHY P(x 78 Pounps) =8%7 8% cANNOT Be DETERMINED FROM GRAPH, IT'S ESSENTIAL TO
UNDERSTAND EACH ELEMENT INVOLVED:

- P(x 78 Pounps):
THIS NOTATION GENERALLY REFERS TO THE PROBABILITY OF A VARIABLE \( X \) BEING ASSOCIATED WITH OR TAKING ON THE
VALUE 78 POUNDS. |T MIGHT BE PART OF A PROBABILITY DISTRIBUTION FUNCTION OR A SPECIFIC EVENT'S LIKELIHOOD.

- =8%78%:

THE EXPRESSION APPEARS TO COMBINE PERCENTAGES, POSSIBLY INDICATING A RANGE, A COMBINED PROBABILITY, OR AN ERROR IN
NOTATION. IT's AMBIGUOUS BECAUSE “8%7 8%" DOESN'T CONFORM TO STANDARD PROBABILITY NOTATION. | T MIGHT
SUGGEST TWO PROBABILITIES: 8% AND 789, OR PERHAPS A MISINTERPRETATION OF COMBINED PERCENTAGES.

- CANNOT BE DETERMINED FROM GRAPH:

THE CRITICAL PART OF THE PHRASE HIGHLIGHTS THAT, GIVEN THE CURRENT GRAPHICAL DATA OR VISUALIZATION, THE
PARTICULAR PROBABILITY OR VALUE CANNOT BE DEDUCED.

WHY CerTAIN ProBABILITIES CANNOT BE DETERMINED FROM GRAPHS

GRAPHS ARE POWERFUL TOOLS IN DATA ANALYSIS, OFFERING VISUAL INSIGHTS INTO DISTRIBUTIONS, TRENDS, AND
RELATIONSHIPS. HOWEVER, THEY HAVE LIMITATIONS. HERE ARE REASONS WHY SOME VALUES OR PROBABILITIES, SUCH AS
P(x=78 POUNDS), CANNOT ALWAYS BE INFERRED DIRECTLY FROM A GRAPH:

1. LAck oF GRANULAR DATA PoINTS

GRAPHS OFTEN DISPLAY SUMMARY OR AGGREGATE INFORMATION, SUCH AS HISTOGRAMS, LINE CHARTS, OR BAR GRAPHS. UNLESS
THE GRAPH EXPLICITLY MARKS OR LABELS INDIVIDUAL DATA POINTS, IT CAN BE CHALLENGING TO PINPOINT EXACT VALUES,
ESPECIALLY FOR DISCRETE POINTS LIKE \( x=78 \) PounDSs.

2. CONTINUOUS VS. DISCRETE DISTRIBUTIONS

- CoNTINUOUS DISTRIBUTIONS:

\W/HEN DEALING WITH CONTINUOUS DATA (E.G., WEIGHTS MEASURED ON A CONTINUUM), THE PROBABILITY OF ANY SPECIFIC
VALUE (LIKE EXACTLY 78 POUNDS) IS TECHNICALLY ZERO. INSTEAD, PROBABILITIES ARE GIVEN OVER RANGES OR INTERVALS.
- DiscreTE DISTRIBUTIONS:

IF THE DATA IS DISCRETE, INDIVIDUAL POINTS MAY BE VISIBLE, BUT THE GRAPH MUST BE DETAILED ENOUGH TO IDENTIFY THE
SPECIFIC PROBABILITY AT \( x=78 \).

3. AMBIGUITY IN GRAPH SCALES AND LABELS

SOMETIMES/ AXES ARE UNLABELED, OR LABELS ARE AMBIGUOUS, MAKING IT IMPOSSIBLE TO DETERMINE EXACT VALUES FROM THE
GRAPH. W/ITHOUT PRECISE SCALES OR ANNOTATIONS, ESTIMATING PROBABILITIES AT SPECIFIC POINTS BECOMES UNRELIABLE.

4. Tvype oF GRAPH AND DATA REPRESENTATION



DIFFERENT GRAPHS SERVE DIFFERENT PURPOSES:

- HISTOGRAMS: SHOW FREQUENCY DISTRIBUTIONS BUT MAY NOT PROVIDE EXACT PROBABILITY AT A SINGLE POINT UNLESS THE
BIN WIDTH IS VERY NARROW.

- ProBABILITY DENsSITY FuncTIONs (PDFs): FOr CONTINUOUS VARIABLES, THE HEIGHT OF THE CURVE AT A POINT INDICATES
THE DENSITY, NOT THE EXACT PROBABILITY. THE PROBABILITY AT A SINGLE POINT IS ZERO, AND ONLY THE AREA OVER AN

INTERVAL IS MEANINGFUL.

- CUMULATIVE DISTRIBUTION FUNCTIONS (CDFS) SHOW PROBABILITIES UP TO A CERTAIN POINT BUT DO NOT SPECIFY
PROBABILITIES AT EXACT POINTS UNLESS CONSIDERING LIMITS.

5. DATA RESOLUTION AND SAMPLING

IF THE GRAPH IS BASED ON SAMPLED DATA, THE RESOLUTION MAY BE INSUFFICIENT TO INFER PRECISE PROBABILITIES. SAMPLING
ERRORS OR LIMITED DATA POINTS MEAN THAT SOME PROBABILITIES ARE INDETERMINATE FROM THE GRAPH ALONE.

INTERPRETING PrOBABILITIES LIkE 8% AND 7 8%

THE PERCENTAGES MENTIONED—89% AND 7 895—MIGHT REPRESENT DIFFERENT ASPECTS:

- PROBARBILITIES OF DIFFERENT EVENTS OR INTERVALS, SUCH AS:

- THE PROBABILITY THAT A PERSON'S WEIGHT IS LESS THAN 78 PouUNDS (8%).

- THE PROBABILITY THAT A PERSON'S WEIGHT IS GREATER THAN 78 POUNDS (789%).

- CONDITIONAL PROBABILITIES OR COMBINED PROBABILITIES, WHICH REQUIRE MORE CONTEXT TO INTERPRET PROPERLY.
(UNDERSTANDING THESE INVOL VES:

1. DECIPHERING THE CONTEXT

ARE THESE PROBARBILITIES FOR THE SAME EVENT, OR DO THEY REFER TO DIFFERENT RANGES? W/ITHOUT CONTEXT, IT’S DIFFICULT
TO INTERPRET THEIR RELATIONSHIP.

2. DETERMINING THE RANGE OR CONDITION

IF THE GRAPH SHOWS A DISTRIBUTION, IDENTIFYING THE EXACT PROBABILITY ASSOCIATED WITH \( x=78 \) POUNDS MIGHT
REQUIRE INTEGRATING THE DENSITY OVER AN INTERVAL OR READING SPECIFIC DATA POINTS.

PRACTICAL STEPS WHEN PrOBABILITIES CANNOT BE DETERMINED FROM A GRAPH

\X/HEN FACED WITH INDETERMINATE PROBARBILITIES FROM A GRAPH, CONSIDER THE FOLLOWING APPROACHES:
1. ConsuLT THE DATA SOURCE

- Look FOR ACCOMPANYING TABLES, DATA POINTS, OR ANNOTATIONS THAT PROVIDE EXACT VALUES.

- CHECK IF THE GRAPH INCLUDES MARKERS OR LABELS AT KEY POINTS (E.G., AT \( x=78 \) PouNDS).

2. Use MATHEMATICAL OR STATISTICAL MODELS

- |F THE DISTRIBUTION IS KNOWN (E.G./ NORMAL DISTRIBUTION)I USE ITS PARAMETERS (MEANI STANDARD DEVIATION) TO
COMPUTE THE PROBABILITY AT SPECIFIC POINTS ANALYTICALLY.



- EMPLOY FORMULAS OR SOFTWARE TO CALCULATE PROBABILITIES BASED ON KNOWN DISTRIBUTIONS.
3. EsTiMATE wITH CAUTION
- USE VISUAL ESTIMATION FOR APPROXIMATE PROBABILITIES, UNDERSTANDING THAT THIS IS IMPRECISE.

- RECOGNIZE THE LIMITATIONS OF VISUAL APPROXIMATION, ESPECIALLY FOR PRECISE PROBABILITIES AT SPECIFIC POINTS.

SUMMARY: WHY SoME ProBABILITIES ARE NoT READILY OBTAINABLE FROM GRAPHS

| REASON | EXPLANATION |

——————— |

| INSUFFICIENT DATA POINTS | GRAPHS OFTEN DO NOT DISPLAY INDIVIDUAL DATA POINTS NEEDED FOR EXACT PROBABILITY
CALCULATION. |

| NATURE OF DISTRIBUTION | FOR CONTINUOUS VARIABLES, POINT PROBABILITIES ARE ZERO; ONLY INTERVALS MATTER.

| AMBIGUOUS L ABELS | WITHOUT CLEAR AXES LABELS OR SCALES, EXACT VALUES ARE HARD TO DETERMINE.

| RESOLUTION LIMITATIONS | SAMPLE SIZE AND GRAPH RESOLUTION CAN RESTRICT PRECISE INFERENCE.

| RePRESENTATION TYPE | DIFFERENT GRAPH TYPES SERVE DIFFERENT PURPOSES, SOME ARE UNSUITABLE FOR SPECIFIC
PROBABILITY EXTRACTION. |

FINAL THOUGHTS: NAVIGATING GRAPHS AND PROBABILITIES

UNDERSTANDING WHAT A GRAPH CAN AND CANNOT TELL YOU IS FUNDAMENTAL IN DATA ANALYSIS. THE PHRASE P(x 78
Pounps) =897 8% cANNOT Be DETERMINED FROM GRAPH UNDERSCORES A COMMON CHALLENGE: THE LIMITATIONS OF VISUAL
DATA REPRESENTATIONS. \W/HEN PRECISE PROBABILITIES OR EXACT DATA POINTS ARE REQUIRED, RELYING SOLELY ON GRAPHS
CAN BE INSUFFICIENT. INSTEAD, COMBINING GRAPHICAL INSIGHTS WITH STATISTICAL CALCULATIONS, DETAILED DATA TABLES,
AND A THOROUGH UNDERSTANDING OF THE UNDERLYING DISTRIBUTION MODELS PROVIDES A MORE ACCURATE AND COMPREHENSIVE
PICTURE.

IN SUMMARY:

- RECOGNIZE THE TYPE OF DATA AND DISTRIBUTION INVOLVED.

- USE DETAILED DATA SOURCES ALONGSIDE GRAPHS FOR ACCURACY.

- BE AWARE OF THE LIMITATIONS INHERENT IN VISUAL DATA SUMMARIES.

- WHEN IN DOUBT, PERFORM ANALYTICAL CALCULATIONS TO CONFIRM OR REFINE ESTIMATIONS.

BY FOLLOWING THESE PRINCIPLES, ANALYSTS AND RESEARCHERS CAN AVOID MISCONCEPTIONS AND ENSURE THEIR
INTERPRETATIONS ARE GROUNDED IN ACCURATE, RELIABLE DATA.

NOTE: IF YOU ENCOUNTER SPECIFIC GRAPHS OR DATA RELATED TO THE PHRASE P(x 78 Pounps) =8%7 8% cANNoT Be
DETERMINED FROM GRAPH, IT'S ESSENTIAL TO REVIEW THE CONTEXT, LABELS, AND DATA SOURCES CAREFULLY. W/HEN IN DOUBT
CONSULT STATISTICAL EXPERTS OR UTILIZE COMPUTATIONAL TOOLS TO DERIVE THE PRECISE PROBABILITIES NEEDED.
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