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1. Introduction & Learning Outcomes

Quantitative Analysis (QA) provides the mathematical and statistical foundation for evidence-
based managerial decision-making, financial modeling, capital budgeting, and risk assessment.
Within the KASNEB Certified Public Accountants (CPA) curriculum, Paper CA15 equips
candidates with analytical techniques to model complex business scenarios, interpret empirical
data, and optimize organizational performance under risk and uncertainty.

Learning Outcomes

By the end of this study session, you should be able to:

1. Explain the role and limitations of quantitative analysis in professional accounting and
management.

2. Differentiate between qualitative and quantitative variables.

3. Classify statistical data into discrete and continuous forms.

4. Categorize variables across the four levels of measurement. Nominal, Ordinal, Interval,
and Ratio.

5. Interpret and manipulate mathematical summation notation ($\sum$) and subscripts in
statistical formulas.

2. The Decision-Making Process in Business

Quantitative decision analysis follows a structured scientific methodology:

The Quantitative Decision Cycle
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L b bbbl

? 1. Define the Business Problem & Cl ear (bjectives ?
L L L P L L b L b P L L P L L P L b L L b L b L b L L b L b b b L L bl L Tl Xy



Quantitative Analysis: Purpose, Data Types,

DPPVVVVVVPVVIVVVIVVVVVIVVVIVVIVV??VV??V?VV?I?Y? 7777777777777

Zﬁ@?ﬁii!iﬂoiﬁtﬂﬁlﬂmﬁ%%ﬁﬁt NoLaLnn,

? 3. Collect & Validate Input Data (Sanple / Census) ?
P L L b L b L b b b b P b L b L b b b b b b L b b b b L b bl DIl Ly

? 4. Conpute the Solution (Fornmulas / Al gorithmns) ?
PPV 7?7272777

? 5. Sensitivity Analysis (Testing Assunptions) ?
L L P b L L P b L b L b b L b L L b b L L L b L b L L b b b b b b bl b b X 1)

? 6. Inplenent Solution & Mnitor Performance ?
P L L L b L b L b b b b P L b L b L b L b b b b b b b I b bl b bl LIl Ly

Deterministic vs. Probabilistic Models

e Deterministic Models: All input parameters, costs, and variables are known with certainty
(e.g., linear programming for resource allocation, economic order quantity).

e Probabilistic (Stochastic) Models: Inputs are subject to random variation, and outcomes
are expressed in terms of probabilities (e.g., decision trees under uncertainty, Monte Carlo
simulations, queuing theory).

3. Data Classification and Levels of Measurement

Statistical data is broadly divided into two forms:

1. Quantitative Data: Numerical observations that measure quantity, size, or duration.
2. Qualitative Data (Categorical): Descriptive characteristics or classifications (e.g., customer
gender, audit opinion type, brand preference).

3.1 Discrete vs. Continuous Variables
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e Discrete Variables: Result from counting. Values proceed in distinct jumps and cannot
take fractional gppepiviathiermratical Notation
o Number of audit queries raised in a bank audit (0, 1, 2, 3...)
o Number of daily customer transactions on an M-PESA Till.
e Continuous Variables: Result from measurement. Can assume any real numerical value
within a defined range:
o Time taken by a loan officer to review a credit application (14.25 minutes).
o Annual rate of inflation in Kenya (5.8%).

3.2 The Four Measurement Scales

Mathematical o _ )
Scale _ Permissible Operations Kenyan Business Examples
Properties

_ Type of bank account
_ Categorical labels only; ) _ ) _
Nominal Counting frequencies, Mode (Savings, Current, Fixed); KRA
no inherent order or rank
Taxpayer category

Ordered or ranked; Credit risk rating (AAA, AA, B,
Ordinal intervals between ranks Mode, Median, Percentiles  CCC); Customer satisfaction
are unequal survey ratings

) ) Temperature (Celsius);
Ordered ranks with equal Mode, Median, Mean, ] i
Interval N _ Standardized accounting
intervals; no true zero  Addition, Subtraction )
aptitude test scores

Ordered ranks, equal All arithmetic operations (+, -, Sales revenue (KSh), Share
Ratio intervals, absolute true $\times$, $\div$), Mean, price, Production output in
zero Standard Deviation tonnes, Inventory age

4. Mathematical Notation and Summation Algebra

Statistical and quantitative formulas rely heavily on Greek letters and mathematical shorthand to
summarize calculations concisely.

4.1 The Sigma Summation Operator ($\sum$)

The capital Greek letter $\sum$ (sigma) indicates the summation of a sequence of terms:
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$$\sum_{i=1}n} X_i=X_1+ X 2+ X 3 +\dots + X_n$$

and Mathematical Notation

Where:

e $i$ is the index of summation.

e $1%is the lower limit of summation.

e $n$ is the upper limit of summation (sample size).

o $X_i$ represents the $i$-th observation of variable $X$.

4.2 Universal Laws of Summation Algebra

For any constant $¢$ and variables $X$ and $Y$:

1. Sum of a Constant: $$\sum_{i=1}{n} ¢ = n \times c$$ (Example: If $¢c = 5% for $n = 43$
periods, $\sum_{i=1}{4} 5 = 4 \times 5 = 20%).

2. Factoring Out a Constant: $$\sum_{i=1}{n} ¢ X_i = ¢ \sum_{i=1}{n} X_i$$

3. Sum of Two Variables: $$\sum_{i=1}n} (X_i + Y_i) =\sum_{i=1}{n} X_i + \sum_{i=1}{n}
Y_i$$

4. Sum of Squared Deviations: $$\sum_{i=1}n} (X_i - \bar{X})*2 = \sum X_i"2 - \frac{(\sum
X_)"24{n}$$ (Note: $\sum X2 \neqg (\sum X)"2$; the sum of squares is not equal to the
square of the sum).

5. Worked Numerical Application

A microfinance bank in Eldoret audited the loan recovery duration (in weeks) for a sample of $n =
5% defaulted SME borrowers: $$X = {4, 7, 2, 9, 81$$

Calculate:

1. $\sum X$
2. $\sum X"2%$
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3. $(\sum X)"23%

4. ssum x-53gNnd Mathematical Notation

Step-by-Step Solution:

1. Sum of values: $$\sum X =4 + 7 + 2 + 9 + 8 = \mathbf{30\text{ weeks}}$$

2. Sum of squares: $$\sum X2 = (4"2) + (7"2) + (2"2) + (9"2) + (8"2) =16+ 49+ 4 + 81 +
64 = \mathbf{214}$$

3. Square of the sum: $$(\sum X)"2 = (30)*2 = \mathbf{900}$$

4. Sum of deviations from constant $c=5%: $$\sum (X - 5) =\sum X - \sum 5 = 30 - (5 \times
5) = 30 - 25 = \mathbf{5}$$

6. Review Summary & Key Takeaways

1. Ratio Scale Supremacy: Only data on a Ratio scale permits calculations such as
percentage growth, ratios (e.g., Quick Ratio), and multiplication.

2. Notation Precision: Always distinguish between $\sum X"2$ (square each item first, then
add) and $(\sum X)"2$ (add all items first, then square the total).

3. Model Validation: A quantitative model is only as reliable as the quality of its underlying
input assumptions (Garbage In, Garbage Out).
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