CAREERS THROUGH MATHS: DATA ANALYST

JOB DESCRIPTION

A Data Analyst in the UK transforms raw, unstructured data into actionable
intelligence that drives strategic business decisions. On a typical day, you might be
cleaning a dataset of 2 million customer transactions for a FTSE 100 retailer like
Tesco, identifying a 15% drop in sales for a specific product line, or building a
predictive model to forecast energy demand for National Grid. The work is a blend of
rigorous mathematical interrogation, programming, and business communication.
You will spend substantial time writing SQL queries to extract data from relational
databases, using Python or R to perform statistical analysis, and then translating your
findings into a clear, visual narrative for non-technical stakeholders, such as
marketing directors or operations managers.

The work environment is predominantly office-based, though hybrid working is now
standard across most UK firms, from London's fintech hubs to the manufacturing
heartlands of the Midlands. You will collaborate closely with colleagues in IT, finance,
and marketing, but also work independently on deep-dive analytical projects. Daily
responsibilities include designing data collection systems, developing dashboards in
Power BI or Tableau, performing A/B testing on website changes for e-commerce
giants like ASOS, and ensuring data integrity. Crucially, you must now be well-versed
in the UK General Data Protection Regulation (UK GDPR), ensuring that all data
handling is lawful and ethical. The role demands intellectual curiosity; you are not
just reporting what happened, but investigating why it happened and predicting what
is likely to happen next.



Mathematics is the engine of the role. Descriptive statistics (mean, median, standard
deviation) summarise what has occurred, while inferential statistics (t-tests, chi-
squared tests) help determine if observed patterns are statistically significant or just
random noise. For instance, if the NHS analyses patient readmission rates, you would
use logistic regression to identify the key risk factors. When a logistics firm like DHL
plans delivery routes, you would apply graph theory and optimisation algorithms to
minimise mileage. Every task, from calculating the churn rate of a subscription
service to forecasting quarterly revenue for a bank like Barclays, is underpinned by
mathematical principles. Your ability to choose the correct mathematical model and
justify its use is a core part of the job.

The role is far from monotonous; it requires a structured yet creative approach to
problem-solving. You might spend one week performing time-series analysis on
footfall data for a high-street chain like Boots, and the next week building a customer
segmentation model using k-means clustering for a streaming service. You will be
responsible for presenting your findings in clear, concise reports and presentations,
often using data visualisation to tell the story. The ultimate goal is to reduce
uncertainty for decision-makers, providing them with the mathematical evidence
they need to invest, cut costs, or pivot their strategy. It is a role of significant
responsibility, as your analyses directly influence millions of pounds of investment
and shape the experiences of millions of UK consumers.

HOW MATHEMATICS IS USED

* Statistical Inference and Hypothesis Testing: This is the bedrock of making
decisions from data. A Data Analyst at a pharmaceutical company like
AstraZeneca might use a two-sample t-test to determine if a new drug lowers
blood pressure more effectively than the current standard. In retail, a test might
involve an A/B test on a new website checkout design; you would use a chi-
squared test to see if the conversion rate difference is statistically significant or
merely due to random variation. The core process involves stating a null
hypothesis, calculating a p-value, and deciding whether to reject it, a process
used daily in UK policy-making bodies like the Office for National Statistics (ONS)
to validate survey results.

* Regression Analysis and Predictive Modelling: Predictive analytics is a high-
demand skill. Using linear and logistic regression, you can forecast future trends.
For example, an analyst at a UK energy supplier like British Gas might build a



model to predict household energy consumption based on temperature, time of
day, and property type. In insurance, an analyst at Aviva would use logistic
regression to calculate the probability of a customer making a claim, which
directly informs premium pricing. The mathematics involves understanding
correlation, residuals, R-squared values, and ensuring your model isn't
overfitting the data. You might use multiple regression to isolate the impact of a
new advertising campaign on sales, controlling for seasonal effects and
economic conditions.

Time Series Analysis and Forecasting: Many UK businesses need to predict
future values based on historical trends. This involves techniques like moving
averages, exponential smoothing, and ARIMA models. A Data Analyst at the Bank
of England might analyse monthly inflation data to identify underlying trends,
while an analyst at a transport body like Transport for London (TfL) would use
time-series models to forecast passenger numbers on the Tube, helping to
schedule trains and allocate staff. The mathematics here requires understanding
seasonality, cyclical patterns, and trend components to make accurate
predictions that inform resource allocation and strategic planning.

Optimisation and Linear Programming: Businesses constantly seek to
maximise profit or minimise costs under constraints. Using linear programming,
an analyst can solve complex logistical problems. For instance, a supermarket
chain like Sainsbury's needs to decide how many products to send to each store
from its regional distribution centres to minimise transport costs while ensuring
no store runs out of stock. This is a classic transportation problem solved using
the simplex method. In manufacturing, an analyst might use integer
programming to optimise a production schedule, deciding how many units of
each product to make on a given machine to maximise output, given constraints
on labour hours and raw materials.

Probability and Risk Analysis: Quantifying uncertainty is critical, especially in
finance and insurance. A Data Analyst in the City of London working for an
investment bank might use Monte Carlo simulations to model the potential future
value of a portfolio, running thousands of random scenarios to calculate the Value
at Risk (VaR). In the insurance sector, analysts use probability distributions (like
Poisson or Normal) to model the frequency and severity of claims. The
mathematics of expected value (EV) is used to price products: if an event has a
1% chance of occurring and a £1,000,000 payout, the expected cost is £10,000,
which must be factored into the premium.



KEY SKILLS & TOOLS

Skill/Tool Application

SQL (Structured
Query Language)

Python (with
Pandas, NumPy,
SciPy)

R (with tidyverse,
ggplot2)

Power BI / Tableau

Microsoft Excel
(Advanced)

The fundamental language for extracting data from relational
databases like PostgreSQL or MySQL. In a UK context, you might
use complex SQL queries to join customer, product, and
transaction tables to calculate the Customer Lifetime Value (CLV)
for a company like Sky. Mathematical operations like "SUM’,
"AVG’, 'COUNT", and "GROUP BY" are used to aggregate data,
while window functions (e.g., ROW_NUMBER’, 'LAG") enable
advanced analytical calculations directly within the database.

The primary programming language for data analysis. Pandas is
used for data cleaning and manipulation, NumPy for efficient
numerical computations on arrays and matrices, and SciPy for
advanced scientific computing and statistical tests. An analyst at a
UK e-commerce firm might use a Python script to automatically
clean daily sales data, calculate the mean order value, and flag
any outliers that indicate fraudulent transactions.

A statistical programming language heavily used in academic
research, healthcare, and finance. In the NHS, analysts use R to
analyse clinical trial data and produce the statistical outputs
required for regulatory submissions to the MHRA. The ‘ggplot2’
package is the industry standard for creating publication-quality,
complex data visualisations, such as the charts used in the UK
government's daily COVID-19 briefings.

These are the leading data visualisation and business intelligence
(BI) tools in the UK. They transform raw numbers into interactive
dashboards. An analyst at a UK bank might create a Power BI
dashboard that allows branch managers to drill down into key
performance indicators (KPIs) like loan approval rates, customer
satisfaction scores, and transaction volumes. The mathematical
work is in the DAX (Data Analysis Expressions) language used to
create calculated columns and measures.

Still a cornerstone of business analysis, particularly in small-to-
medium enterprises (SMEs) and finance. Advanced features



include pivot tables for data summarisation, VLOOKUP/XLOOKUP
for data merging, and a vast library of statistical and financial
functions (e.g., 'FORECAST.ETS’, 'NORM.DIST", 'IRR"). Many UK
management accountants use Excel to build complex financial
models for budgeting and investment appraisal before handing the
data to a Data Analyst for more rigorous validation in Python.

The ability to present complex mathematical findings clearly is
paramount. This involves using tools like "ggplot2” or Power BI to

. o create charts, but also the skill to explain a concept like "statistical

Data Visualisation L . ]
L significance" to a marketing team without a maths background. In
& Communication o .
UK government roles, communicating data to the public in an

accessible way, as the ONS does, is a critical skill. The final output
is often a report or presentation that guides a business decision.

While being replaced by open-source tools, SAS and SPSS are still

L used heavily in specific UK sectors. SAS is common in financial
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. services for fraud detection and credit scoring due to its
Mathematical

robustness and audit trail. SPSS is still used in social science
Software (e.g.,

research, such as that conducted by UK universities and
SAS, SPSS)

government bodies like the Department for Education to analyse
the results of national pupil assessments.

Typical Pathway: The standard route begins with strong GCSEs in Mathematics
(grade 6 or above) and English, followed by A-levels in Mathematics and, ideally,
Further Mathematics, Statistics, or Computer Science. A bachelor's degree in a
quantitative subject like Mathematics, Statistics, Economics, or Data Science from a
UK university is typically required, with many graduates from Russell Group
universities (e.g., Imperial College London, University of Edinburgh) entering the
field. After university, common entry-level positions include Data Analyst, Junior Data
Scientist, or Business Intelligence Analyst. Many graduates undertake a Data
Analytics bootcamp (e.g., General Assembly) to gain practical skills in SQL and
Python. Professional development is continuous; you might pursue a Master's degree
(MSc) in Data Science, or gain industry-recognised certifications from Microsoft (e.g.,
PL-300 Power BI Data Analyst) or AWS. Chartered status is less common in this field,
but the Royal Statistical Society (RSS) offers the Graduate Diploma and Chartered
Statistician (CStat) status, which is highly respected in sectors like healthcare and
market research.

Industry Demand: The demand for Data Analysts in the UK is exceptionally high and
growing. According to the Office for National Statistics (ONS) and tech industry body
Tech Nation, there is a significant skills shortage, with thousands of data roles



advertised every month across sectors like finance, healthcare, retail, and
government. The UK government's National Data Strategy highlights the importance
of data skills for economic growth. This shortage is driving up salaries and providing
excellent job security, with the role consistently listed as one of the highest-growth
professions in the UK labour market.

Real-World Impact: Data Analysts are integral to the UK's economy and public
services. Their work helps the NHS predict patient demand and allocate resources
more efficiently, enabling better patient care. In the private sector, they help
companies like Ocado optimise their automated warehouses, or help high-street
banks like Lloyds detect and prevent financial fraud, protecting millions of customers.
By turning raw data into actionable insight, Data Analysts are at the forefront of a data-
driven revolution, improving the efficiency, profitability, and innovation of UK
industries and the quality of public services.
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