
CAREERS THROUGH MATHS: AUDITOR

JOB DESCRIPTION

An  auditor  is  a  professional  responsible  for  the  independent  examination  of  an

organisation's  financial  and  operational  information,  with  the  primary  goal  of

providing  an  opinion  on  its  truth  and  fairness.  In  the  UK,  this  role  is  crucial  for

maintaining  confidence  in  capital  markets,  as  seen  with  the  audits  of  FTSE  100

companies like BP or Tesco. Their work ensures that shareholders, regulators, and the

public can trust the published accounts of companies, charities, and public sector

bodies. A typical day involves planning the audit, assessing financial risks, testing a

sample of transactions from vast datasets, and liaising with clients to obtain evidence.

The work environment is typically a hybrid of office-based analysis and on-site visits

to  client  premises,  which  can  range  from  a  small  start-up  in  Shoreditch  to  the

headquarters of a multinational bank in Canary Wharf.

The core duties are governed by UK auditing standards set by the Financial Reporting

Council (FRC). Auditors meticulously test assertions made in financial statements. For

example, they will verify that recorded sales actually occurred (occurrence), that all

sales  made  are  recorded  (completeness),  and  that  assets  like  buildings  and

equipment are valued correctly (valuation). This is not simply a tick-box exercise; it

requires professional scepticism and a deep understanding of the client's industry,

whether it's insurance, manufacturing, or retail.

Mathematics  is  central  to  every  stage  of  the  audit  process.  It  begins  with  risk

assessment, using statistical models to identify areas of a client's business that are

more prone to  error  or  fraud.  During testing,  auditors  rely on statistical  sampling



techniques to draw meaningful conclusions about entire populations of transactions

(e.g.,  thousands of  purchase orders) without checking every single one. The final

analysis involves complex calculations to assess the going concern of a business, test

depreciation schedules for fixed assets, and evaluate provisions for liabilities, such as

those  for  potential  litigation  or  environmental  costs.  Ultimately,  an  auditor’s

mathematical rigour provides the foundation for their independent assurance.

HOW MATHEMATICS IS USED

Statistics and Probability: This is the bedrock of modern auditing. Auditors use

statistical sampling to select a representative subset of transactions from a much

larger population. For instance, when auditing a high-street retailer like Marks &

Spencer,  it's  impossible  to  check  every  single  sales  transaction.  Instead,  an

auditor might use monetary unit sampling to select a statistically valid sample.

They then extrapolate the error rate found in the sample to the entire population

of sales, calculating a projected error and assessing whether it is material to the

financial statements. Probability theory is also used to assess the risk of material

misstatement,  weighting  areas  like  complex  financial  instruments  in  a  bank

higher than routine administrative expenses.

Financial  Mathematics: Auditors  must  verify  the  mathematical  accuracy  of

complex financial calculations. A key area is testing the discounting of long-term

liabilities and provisions. For example, a UK energy company like Centrica may

have a provision for decommissioning its  oil  rigs in the North Sea, which is a

future cost. The auditor must verify that the company has correctly calculated the

present value of this future cost using the appropriate discount rate. Similarly,

they test the calculations for loan interest, lease accounting under IFRS 16, and

pension fund obligations,  ensuring all  formulas and actuarial  assumptions are

applied correctly.

Ratio Analysis: This is a fundamental analytical procedure. Auditors calculate

key financial ratios from the current year’s data and compare them to prior years,

industry  benchmarks,  and  budgeted  figures.  A  sudden,  unexplained

improvement  in  the  inventory  turnover  ratio  for  a  manufacturing client  might

indicate obsolete stock has not  been written off.  A sharp decline in the gross

profit margin of a pub chain could signal unrecorded purchases or theft. These
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ratios  provide  powerful,  high-level  indicators  of  potential  misstatements  or

operational issues that require deeper investigation.

Algebra and Logic: Algebraic thinking is essential for building and testing audit

models. For example, when testing payroll, an auditor might create a logical proof: If

(Number of Employees × Hours Worked × Pay Rate) + Bonuses = Gross Pay, and

Gross Pay - Tax - NICs = Net Pay, then does the recorded net pay reconcile with

the  bank  payment?*  Any  discrepancy  triggers  an  investigation.  This  logical,

formulaic approach is applied to everything from bank reconciliations to testing

the accuracy of depreciation calculations for company vehicles.

Data  Analysis  and  Modelling: With  the  rise  of  data  analytics,  auditors  use

mathematical modelling to analyse entire datasets rather than just samples. Using

specialised  software,  they  can  perform  complex  procedures  like  identifying

duplicate payments to suppliers in a company's accounts payable ledger or using

Benford's Law to detect anomalous patterns in numerical data that might suggest

fraud.  For  a  client  like  a  large  university,  an  auditor  might  build  a  model  to

analyse  all  student  fee  transactions  against  enrolment  records  to  identify

completeness and accuracy issues.

KEY SKILLS & TOOLS

Skill/Tool Application

Excel & Advanced

Spreadsheets

The primary tool for organising, manipulating, and analysing

financial data. Auditors use complex functions (VLOOKUP, SUMIF),

pivot tables to summarise millions of rows of transaction data, and

logical tests to identify exceptions. For example, reconciling a

client's trial balance to its financial statements involves intricate

formula-driven cross-referencing.

Data Analytics

Software (e.g.,

IDEA, ACL)

Used to interrogate 100% of a client's financial data. An auditor

might use IDEA to run a script that matches all invoice payments

from a UK local authority's ledger against a vendor master file to

identify payments to unauthorised or fake suppliers, a key fraud

detection test.

Platforms that automate the audit workflow. These tools have built-

in mathematical engines for performing final analytical procedures,
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Accounting &

Audit Software

(e.g., CaseWare)

such as automatically calculating key ratios and highlighting

significant variances from the prior year that exceed a pre-defined

percentage threshold.

Programming

Languages (SQL,

Python)

Increasingly used for more sophisticated data extraction and

analysis. An auditor might write a SQL query to directly extract

transaction data from a client's Oracle or SAP system, or use Python

to build a predictive model for identifying transactions with a high

risk of error.

Financial

Reporting

Standards (UK

GAAP/IFRS)

The conceptual framework that dictates the mathematical treatment

of transactions. Auditors must apply the precise rules of standards

like IFRS 9 (Financial Instruments) to ensure a company's

calculations for impairment losses on debtors are mathematically

sound and compliant.

Professional

Scepticism &

Logical Reasoning

The skill of critically assessing evidence. This involves

constructing logical arguments and testing hypotheses. For

example, if a client's revenue has grown 50% but the market has

only grown 5%, the auditor mathematically models alternative

explanations (new products, acquisitions) to see if the numbers

logically support management's assertion.

Risk Assessment

Models

Mathematical frameworks used at the planning stage. Auditors

score various risk factors (e.g., complexity of transactions,

competence of finance team) numerically to calculate an overall

risk score for the audit, which determines the nature and extent of

testing required.

Typical Pathway: The most common route is to secure a graduate training contract

with a professional services firm, such as the "Big Four" (PwC, Deloitte, EY, KPMG), a

mid-tier firm (BDO, Grant Thornton), or a smaller practice. Entry typically requires a

2:1 degree, but this does not necessarily have to be in accounting; firms highly value

numerate graduates  from mathematics,  economics,  or  science disciplines.  School-

level  achievement  in  Mathematics  at  GCSE  (grade  6/B  or  above)  and  A-level  is

essential.  The  training  contract  typically  lasts  three  years,  during  which  you  will

study  for  a  professional  qualification  simultaneously.  In  the  UK,  the  primary

qualification is the ACA (Associate Chartered Accountant) offered by the Institute of

Chartered Accountants in England and Wales (ICAEW), with ACCA (Association of

Chartered Certified Accountants)  being another popular route.  Upon qualification,

you  become  a  Chartered  Accountant,  leading  to  roles  as  Audit  Manager,  Senior



Manager,  and  eventually  Director  or  Partner.  Alternatively,  one  can  enter  the

profession through an apprenticeship scheme, combining work with part-time study.

Industry  Demand: Demand  for  auditors  in  the  UK  remains  consistently  strong.

According  to  the  UK  government's  official  data,  the  number  of  "chartered  and

certified accountants" is projected to grow in the long term. This demand is driven by

ongoing corporate governance reforms, increasing regulatory complexity,  and the

need  for  transparency  in  the  public  sector.  Furthermore,  the  integration  of  data

analytics and technology into auditing is creating a growing demand for auditors with

strong mathematical and digital skills, making it a future-proof career for numerate

individuals.

Real-World Impact: Auditors play a vital role in upholding the integrity of the UK

economy. Their work protects investors' savings in pensions and ISAs by ensuring the

companies  they  invest  in  are  financially  sound.  The  audits  of  major  banks  and

financial institutions contribute to the stability of the financial system. In the public

sector, auditors of bodies like the National Audit Office ensure taxpayer money spent

by government departments, such as the NHS or the Ministry of Defence, is used

efficiently and for its intended purpose. The mathematical precision and independent

assurance provided by auditors  are  fundamental  to  building trust  and supporting

economic growth across the UK.
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