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THe ADVANCED MATHEMATICAL DeECISIoN MakING (AMDM) COURSE PROVIDES STUDENTS WITH ESSENTIAL SKILLS TO ANALYZE
AND INTERPRET NUMERICAL DATA. UNIT 1 FOCUSES ON UNDERSTANDING VARIOUS TYPES OF DATA, STATISTICAL MEASURES, AND

THE APPLICATION OF THESE CONCEPTS IN REAL-WORLD SCENARIOS. THIS ARTICLE SERVES AS A COMPREHENSIVE GUIDE TO UNIT
I, DETAILING THE ANSWER KEY FOR VARIOUS EXERCISES AND THE UNDERLYING PRINCIPLES OF ANALYZING NUMERICAL DATA.

UNDERSTANDING DATA TYPES

BEFORE DIVING INTO THE EXERCISES AND THEIR ANSWERS, IT IS CRUCIAL TO UNDERSTAND THE DIFFERENT TYPES OF DATA THAT
STUDENTS WILL ENCOUNTER. DATA CAN BE BROADLY CLASSIFIED INTO TWO CATEGORIES: QUALITATIVE AND QUANTITATIVE.

QuALITATIVE DATA

QUALITATIVE DATA REFERS TO NON-NUMERIC INFORMATION THAT DESCRIBES CHARACTERISTICS OR QUALITIES. EXAMPLES
INCLUDE!:

- CoLors (E.G., RED, BLUE, GREEN)
- NaMes (E.G., JOHN, SARAH)

- DeScrIPTIONS (E.G., TALL, SHORT)

QUALITATIVE DATA IS TYPICALLY ANALYZED USING CATEGORICAL METHODS AND IS OFTEN REPRESENTED IN PIE CHARTS OR BAR
GRAPHS.

QUANTITATIVE DATA

QUANTITATIVE DATA, ON THE OTHER HAND, CONSISTS OF NUMERIC VALUES THAT CAN BE MEASURED OR COUNTED. THIS TYPE
OF DATA CAN BE FURTHER DIVIDED INTO:

- DiscreTE DATA: COUNTABLE VALUES (E.G., THE NUMBER OF STUDENTS IN A CLASS).
- ConTINuOUS DATA: MEASURABLE VALUES THAT CAN TAKE ON ANY VALUE WITHIN A RANGE (E.G., HEIGHT, WEIGHT,

TEMPERATURE).

QUANTITATIVE DATA IS OFTEN ANALYZED USING STATISTICAL MEASURES SUCH AS MEAN, MEDIAN, MODE, RANGE, AND
STANDARD DEVIATION.

Key STATISTICAL MEASURES

INUNIT I/ STUDENTS LEARN ABOUT SEVERAL KEY STATISTICAL MEASURES THAT ARE FUNDAMENTAL IN ANALYZING NUMERICAL
DATA. UNDERSTANDING THESE MEASURES IS ESSENTIAL FOR INTERPRETING DATA ACCURATELY.

MeAN

THE MEAN IS THE AVERAGE OF A SET OF NUMBERS, CALCULATED BY SUMMING ALL VALUES AND DIVIDING BY THE TOTAL NUMBER
OF VALUES.



FORMULA:
MeaN (M) = (Ix) / N
\WHERE X IS THE SUM OF ALL VALUES, AND N IS THE NUMBER OF VALUES.

MEeDIAN

THE MEDIAN IS THE MIDDLE VALUE IN A DATA SET WHEN THE VALUES ARE ARRANGED IN ASCENDING OR DESCENDING ORDER. IF
THERE IS AN EVEN NUMBER OF OBSERVATIONS, THE MEDIAN IS THE AVERAGE OF THE TWO MIDDLE NUMBERS.

STEPS TO FIND THE MEDIAN:

1. ARRANGE THE DATA IN ORDER.
2. IDENTIFY THE MIDDLE VALUE(S).

MobDEe

THE MODE IS THE VALUE THAT APPEARS MOST FREQUENTLY IN A DATA SET. A SET OF DATA MAY HAVE ONE MODE, MORE THAN
ONE MODE (BIMODAL OR MULTIMODAL), OR NO MODE AT ALL.

RANGE

THE RANGE IS THE DIFFERENCE BETWEEN THE HIGHEST AND LOWEST VALUES IN A DATA SET.

FORMULA:
RANGE = MAXIMUM VALUE - MINIMUM VALUE

STANDARD DEVIATION

STANDARD DEVIATION MEASURES THE AMOUNT OF VARIATION OR DISPERSION IN A SET OF VALUES. A LOW STANDARD
DEVIATION INDICATES THAT THE VALUES TEND TO BE CLOSE TO THE MEAN, WHILE A HIGH STANDARD DEVIATION INDICATES THAT
THE VALUES ARE SPREAD OUT OVER A WIDER RANGE.

FORMULA:

STANDARD DeviaTion (£) =] (Z(x -™M)? /[ N)
\W/HERE X REPRESENTS EACH VALUE, M IS THE MEAN, AND N IS THE NUMBER OF VALUES.

SAMPLE PROBLEMS AND ANSWERS

Now THAT WE HAVE ESTABLISHED THE FOUNDATIONAL KNOWLEDGE OF DATA TYPES AND KEY STATISTICAL MEASURES, LET’S
LOOK AT SOME SAMPLE PROBLEMS ALONG WITH THEIR ANSWER KEYS FROM UNIT 1.

ProBLEM 1: FINDING THE MEAN

QuEsTION: CALCULATE THE MEAN OF THE FOLLOWING DATA SET: 5, 10, 15, 20, 25.

SOLUTION:
- SUM OF THE VALUES: 5+ TO+ 15+ 20+ 25 =75



- NUMBER OF VALUES: 5
-Mean=75/5=15

ANSWER: 15

ProOBLEM 2: FINDING THE MEDIAN

QUESTION: WHAT IS THE MEDIAN OF THE FOLLOWING DATA SET: 8, 12, 15, 19, 22?

SOLUTION:
- ARRANGE IN ORDER: 8, 12, 15, 19, 22
- MipoLE VALUE: 15 (3RD VALUE IN THE ORDERED LIST)

ANSWER: 15

ProBLEM 3: FINDING THE MODE

QUESTION: IDENTIFY THE MODE OF THE FOLLOWING DATA SET: 3, /7, 3, 2,8, 9, 3.

SOLUTION:
- THE NUMBER 3 APPEARS MOST FREQUENTLY (THREE TIMES).

ANSWER: 3

ProBLEM 4: CALCULATING THE RANGE

QuEsTION: CALCULATE THE RANGE OF THE FOLLOWING DATA SET: 45, 22,78, 34, 90.

SOLUTION:

- MAXIMUM VALUE: 90

- MINIMUM VALUE: 22
-RANGE=90-22 =68

ANSWER: 68

ProBLEM 5: CALCULATING STANDARD DEVIATION

QUESTION: FIND THE STANDARD DEVIATION OF THE FOLLOWING DATA SET: 4, 8, 6, 5, 3.

SOLUTION:

1. CALcULATE THEMEAN: (4 + 8+ 6+ 5+ 3)/ 5=5.2
2. CALCULATE EACH DEVIATION FROM THE MEAN AND SQUARE IT:
-(4-5.2)2=1.44

-(8-52)2=7.84

-(6-5.2)2=0.64

-(5-5.2)2=0.04

-(3-5.2)2=4.84

3. FIND THE AVERAGE OF THESE SQUARED DEVIATIONS:
-(1.44+7.84+0.64+004+4.84)/5=2.16

4. TAKE THE SQUARE ROOT: 2| 2.16 = 1.47



ANSWER: APPROXIMATELY 1.47

APPLICATIONS OF ANALYZING NUMERICAL DATA

UNDERSTANDING HOW TO ANALYZE NUMERICAL DATA IS NOT JUST AN ACADEMIC EXERCISE, IT HAS PRACTICAL APPLICATIONS
ACROSS VARIOUS FIELDS, INCLUDING:

- BusiNess: COMPANIES ANALYZE SALES DATA TO IDENTIFY TRENDS, FORECAST REVENUE, AND MAKE INFORMED DECISIONS.

- HEALTHCARE: MEDICAL PROFESSIONALS USE STATISTICAL DATA TO EVALUATE TREATMENT EFFECTIVENESS AND PATIENT
OUTCOMES.

- EDUCATION: SCHOOLS USE DATA ANALYSIS TO ASSESS STUDENT PERFORMANCE AND IMPROVE EDUCATIONAL PROGRAMS.

- GOVERNMENT: POLICYMAKERS ANALYZE DEMOGRAPHIC AND ECONOMIC DATA TO PLAN AND ALLOCATE RESOURCES EFFECTIVELY.

CoNcCLUSION

IN concLusion, AMDM UNIT 1 PROVIDES STUDENTS WITH THE ESSENTIAL TOOLS FOR ANALYZING NUMERICAL DATA. By
UNDERSTANDING DIFFERENT DATA TYPES AND KEY STATISTICAL MEASURES SUCH AS MEAN, MEDIAN, MODE, RANGE, AND STANDARD
DEVIATION, STUDENTS ARE BETTER EQUIPPED TO INTERPRET DATA AND APPLY THEIR FINDINGS IN REAL-WORLD CONTEXTS. THE
SAMPLE PROBLEMS AND THEIR SOLUTIONS SERVE AS A GUIDE FOR MASTERING THESE CONCEPTS, ENSURING THAT STUDENTS CAN
CONFIDENTLY ANALYZE DATA AND MAKE INFORMED DECISIONS. AS THEY PROGRESS THROUGH THE COURSE, THESE SKILLS WILL BE
INVALUABLE IN THEIR ACADEMIC AND PROFESSIONAL LIVES.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE PRIMARY FOCUS oF UNIT 1 IN THE AMDM COURSE?

THE PRIMARY FOcUSs of UNIT T IN THE AMDM COURSE IS TO INTRODUCE STUDENTS TO THE CONCEPTS OF ANALYZING
NUMERICAL DATA, INCLUDING MEASURES OF CENTRAL TENDENCY AND VARIABILITY.

WHAT ARE THE MAIN MEASURES OF CENTRAL TENDENCY COVERED IN THIS UNIT?

THE MAIN MEASURES OF CENTRAL TENDENCY COVERED IN THIS UNIT ARE MEAN, MEDIAN, AND MODE.

How DO YOU CALCULATE THE MEAN OF A DATA SET?

ToO CALCULATE THE MEAN, SUM ALL THE VALUES IN THE DATA SET AND THEN DIVIDE BY THE NUMBER OF VALUES.

\WHAT IS THE DIFFERENCE BETWEEN THE MEDIAN AND THE MODE?

THE MEDIAN IS THE MIDDLE VALUE OF A SORTED DATA SET, WHILE THE MODE IS THE VALUE THAT APPEARS MOST FREQUENTLY.

W/HAT IS A BOX PLOT AND WHAT DOES IT REPRESENT?

A BOX PLOT IS A GRAPHICAL REPRESENTATION OF DATA THAT SHOWS THE MEDIAN, QUARTILES, AND POTENTIAL OUTLIERS IN A
DATA SET.

\WHAT DOES STANDARD DEVIATION MEASURE IN A DATA SET?

STANDARD DEVIATION MEASURES THE AMOUNT OF VARIATION OR DISPERSION OF A SET OF VALUES FROM THE MEAN.



How CAN OUTLIERS AFFECT THE MEAN AND MEDIAN?

OUTLIERS CAN SIGNIFICANTLY AFFECT THE MEAN, MAKING IT HIGHER OR LOWER THAN THE CENTRAL TENDENCY OF THE REST OF
THE DATA, WHILE THE MEDIAN IS LESS AFFECTED BY OUTLIERS.

\WHAT TOOLS OR SOFTWARE ARE RECOMMENDED FOR ANALYZING NUMERICAL DATA IN
AMDM?

TooLs LIKe EXCEL, GOOGLE SHEETS, OR STATISTICAL SOFTWARE SUCH AS SPSS OR R ARE RECOMMENDED FOR ANALYZING
NUMERICAL DATA IN AMDM.

W/HAT IS THE IMPORTANCE OF DATA VISUALIZATION IN ANALYZING NUMERICAL DATA?

DATA VISUALIZATION HELPS IN UNDERSTANDING TRENDS, PATTERNS, AND OUTLIERS IN NUMERICAL DATA, MAKING IT EASIER TO
INTERPRET AND COMMUNICATE FINDINGS.

\WHAT KIND OF REAL-WORLD APPLICATIONS CAN BE DERIVED FROM ANALYZING
NUMERICAL DATA?P

ANALYZING NUMERICAL DATA HAS REAL-WORLD APPLICATIONS IN FIELDS SUCH AS BUSINESS, HEALTHCARE, EDUCATION, AND
SOCIAL SCIENCES, HELPING TO INFORM DECISIONS AND STRATEGIES.
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