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The course introduces the fundamentals of engineering statistics. Topics include probability mass and density functions, random
Summary variables and functions of random variables, confidence intervals and statistical tests, as applied to engineering problems.
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Engineering Statistics Course Overview

m This is a 1 semester undergraduate course, covering the basics
of Engineering Statistics:

O Sampling and Descriptive Statistics

O Probability

O Propagation of Error

0O Commonly Used Distributions

O Confidence Intervals

O Hypothesis Testing

O (If time permits, Correlation and Simple Linear Regression)
All LABS will be conducted by ZHENG Wei Heng




Textbook

O Any book on Statistics is equally good.
O But we will refer to this book:

“Statistics for Engineers and Scientists" by William Navidi,
published by Mc Graw Hill, 4™ edition.




Assessment Criteria (subject to confirmation)

m One end-of-semester final exam 40%.
m 1 mid-semester Test at 10%.

m 3 Labs to be done. Only 2 labs will be marked (10%
each, giving a total of 20%).

m 4 Homework Assignments. (5% each, with a total 20%).
m Attendance in Lectures and Labs (total 10%)

On top of the above, you need to manage on your own:
m Tutorials

m Reading




Grade Computation

Your grade for the course will be based on a combined mark for the assignments, the tests, and the exam:

Item Weight

4 Homeworks 5% each = 20% in total
2 Labs 10% each = 20% in total
1 Test 10%

Examination 40%

Attendance 10%




Teaching Schedule: 8 weeks!

Correct as of 141 February 2025. Subject to change. Please check regularly.

Teaching schedule

Week Lecture topic (6 periods/week)

1

Introductory Ideas
Probability

Propagation of Errors
Probability Distributions
Probability Distributions
Confidence Intervals
Confidence Intervals
Hypothesis Testing

Final Exams

Week 1: Feb 17, 2025

Labs (4 periods/week)

Lab 1_1 Intro to Matlab

Lab 1_2 Using Matlab for Statistics
Lab 1_2 (continue)

Lab 2 Probability Distributions

Lab 2 (continue)

Lab 3 Noise and Averaging

Lab 3 (continue)

Extra time for Lab

Homework

HW 1

HW 2

HW 3

HW 4

HW 5

HW 6

Task Due

HW 2
HW 3

Lab2 report? + Test

HW 4, Lab3 report?
HW 5

TBA




How to study Engineering Statistics?

Tell me and | forget,
Show me and | remember,

Involve me and | learn.
Learning Pyramid

average ) Lecture
student 3 .
retention Reading
rates

Source: National Training Laboratories, Bethel, Maine



Expected hours of study

m § periods of lectures per week,
m 4 periods of Labs per week,

m You also need self-directed study; how many hours per
week will be required?

m At VUW this is a 15-point course; 1 point ~ 10 hours, so
this means a total of 150 total hours for whole course.

m \We have 8 weeks, so ~ 20 hours per week!

m These include class/lab times, doing homework,
tutorials, assignments, write lab reports, reading etc
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General Information

m Difference between the style of teaching and learning at
VUW and XMUT

= Plagiarism — do not copy from your classmates

m Attendance — make sure you have enough attendance
to sit final exam.

m Mark scaling between VUW and XMUT
m Resit exam — course marks will be calculated.

m Recommendation letters — show me how good you are
for me to write good about you




Different systems and teaching styles

m “Easy in Difficult out” vs “Difficult in Easy out”,

m Students treated as mature adults, not higher secondary
students,

m Training you to be an independent professional with
critical thinking and problem solving skills,

m More hands-off =>you explore and teach yourself,
m Open ended questions, reports etc,

m Tests and Exams are usually not the repeat of
homeworks.
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Plag 1AFISM video @ https:/www.bilibili.com/video/BV1nb4y117QN/

m Meaning to copy others’ works and submit as your own.
This is NOT OK.

m You can discuss and seek help from classmates, BUT
m DO NOT just COPY => you must work on your own.

m This includes NOT just copy and translate words from
webpages/textbooks => you must re-write in your own
words.

m This includes diagrams and figures!

m In group lab work, indicate all members’ names and IDs.




Attendance

m By XMUT’s rules, you need to have a minimum level of
attendance rate in classes.

m Otherwise, you will not be allowed to take the final exam
=> you will fail the course

m There is also 10% of marks given to attendance.
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Mark scaling

m Different pass marks: 50 marks in VUW and 60 marks in
XMUT.

m Does this mean it is easier to pass in VUW?

m NO, due to an inverse relationship => a lower pass
mark means assessments are usually more difficult.

m As long as you get 50 marks in VUW's courses, you
would have passed!

m \When reporting to XMUT, we will apply a piecewise
linear scaling so that 50 in VUW becomes 60 in XMUT.
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Resit exams

m There is NO resit exams in VUW!

m But we have adapted to XMUT'’s system, by offering
resit exams BUT with a major difference: your normal
assessments and tests marks will still be calculated.

m This is different from XMUT where only the resit exam
marks will be considered.

m This means, if your normal assessment marks are too
low, you will still not pass the resit exam =>in some
cases even if you get 100% in the resit exam!

m Please take note!
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Recommendation letters

m Some of you may choose to go overseas for further studies,
m | have provided many recommendation letters to your seniors,
m And | am happy to write one for you BUT

m [t is your responsibility to provide me with good stuff to write
about you.

m [0 me, academic results is one aspect, and your study/personal
attitude is another that | will consider.

m My reputation is at stake when recommending you, so

m Do not get offended if | refuse to write one for you ©




Feedback from your senior...

Mr Yau Hee, | think there is no
problem with your teaching
method.l know that most
students get a bad score in this
exam, but it's not your fault.
Frankly, most questions in this
exam are easy, and i believe that
we can complete this exam with
high school knowledge only.

| have some explanations with
this phenomenon.

N

First, some students don't
complete homework by
themselves. They ask help from
others. Obviously,for a poor man,
fishing gear is better than fish, so
good students will teach them
how to fo this question.However,
most them care about the answer
only.

Therefore, they cannot do Same
kind of question in exam.

525 'I‘\ r‘..!

Second, some students focus on
postgraduate qualifying
examination, and they attended
Off-campus training courses.
Therefore, they don't have enough
time to do your course well.

Many students solve problems in
the wrong way, they don't care
about how to get the answers,
they only care about the process
of solving the problems. In other
words, they don't understand
knowledge,they only remember
knowledge. so they can finish the
same type of problems well, but
for different types of problems,
they don't know how to do.

Yau Hee Kho: Oh, do you mean they

17
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Introduction
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u Myself https://people.wgtn.ac.nz/YauHee.Kho

m XMUT teacher

m Our class...

oF
WELLINGTON

TE HERENGA WAKA

ALL PROFILES

Dr

Yau Hee Kho

@ 0000-0002-7220-1210

B8 Senior Lecturer in

Electronic and Computer
Systems

School of Engineering and
Computer Sclence

+54 4 BBE 5372 (Work)
yauhee kho@vuw.ac.nz

AM 422, Alan Macdiarmid
Bullding, Gate 7, Kelburn
Parade, Wellington, New
Zealand
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BIO

‘Yau Hee received a B.Eng. (with first class honours) degree and a Ph.D. degree from the University of Canterbury, New
Zealand, as well as a Professional Certificate in Learning & Teaching (Higher Education) from Swinburne University of
Technology, Australia

Yau Hee brings with him industrial and academic experience as: assistant professor at Nazarbayev University, lecturer
then promoted to senior lecturer with Swinburne University of Technolegy (Sarawak Campus), Malaysia, research
associate with the University of Canterbury, New Zealand and RF/Electrical Design Engineer in the consumer
electronics industry in Singapore (with the Institute for Infocomm Research, A'STAR, and Philips Car Systems)

He is a Senior Member of the IEEE and & Member of the IET, and a Chartered Engineer (CEng) registered with the
Engineering Council, UK. From 2005 to 2008, he served as an elected member of the IET Council and Technical &
Professional Services Board (now Knowledge Management Board), and the IET New Zealand Forum. He was an
International Professional Registration Advisor (IPRA) for the IET while in Kazakhstan, guiding and mentoring potential
candidates on professional registration. He is also a Senior Fellow of the Higher Education Academy (SFHEA), UK.

DEGREES

= BE (1st class Hons)
University of Canterbury, Christchurch, New Zealand

= PhD
University of Canterbury, Christchurch, New Zealand


https://people.wgtn.ac.nz/YauHee.Kho
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What is Statistics?

m Statistics is a branch of mathematics dealing with
random processes.

m Through observing a part of the random process, we
then decide on a conclusion of the overall, actual
process.

m |t's built on the theory of probability, starting with data
sampling, and analysis, to arrive at the distributions and
conclusions.

m Dealing with data and randomness is common in
engineering, so statistics is very important.

m Require basic calculus: integration and differentiation.
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Usage of Statistics

m Communication theory (5G / 6G: Probability of correctly
receiving a transmission in the presence of noise)

m Computer network data traffic (queueing theory, arrival rate,
dropped data packets etc)

m Image processing (histogram equlisation),
m Signal processing (estimation and detection),
m Big data (eg personalised study materials),

m Artificial Intelligence (facial recognition, false positive, false
negative) etc.

and many more. Let's look at some situations/applications:
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Signal Processing: radar detection system

:

radar

linear
system

detector
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Communication Engineering: receiving bits

m We transmit 100101... , what is the probability of receiving all bits
correctly?

m Due to random noise and interference, error occurs with a
probability of p;

m Need to know the statistical distribution of noise...
m Assume equal probability => Binary symmetric channel

m Question: if we received 100101..., how confidence are we that
this is what has been actually transmitted?

m Need to use Bayes’ theorem, hypothesis testing etc...

23



Communication channel: estimation

Info —a Transmitter _  Communication Channel __  Receiver -
(Tx) (Communication Medium) (Rx)

m Given a Maximum Likelihood (ML) estimate of channel
Impulse response, h,

m the likelihood of the received info, p(r/h), is maximised.

Can use Bayes’ rule to express Maximum a posteriori
(MAP) estimation

p(h/r) = p(r/n) times p(h) divided by p(r)

24



MAP estimation
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General scenario: Which will

you choose?

If randomly picking a red ball earns you $10,
m Bucket A contains 9 blue balls and 1 red ball.

m Bucket B contains 91 blue balls and 9 red balls.

Which bucket will you choose to pick from?

26
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Numerical illusion?

m |f you need a surgery, the doctor can either tell you that:
“1 out of 1000 persons will not survive the surgery,”
or

“999 out of 1000 persons will survive the surgery”.

Which statement do you prefer your doctor to tell you?
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We have the , yippie!

How often do you meet someone who has the same
birthday (day and month) as you?

How big the class needs to be before the probability of
getting 2 persons sharing the same birthday will be 0.57?

Our class has 76 students, what is the probability to find 2
students with the same birthday?

How about 3 students? 4 students? etc




29

Accuracy of Medical Testing

Covid-19!

False positive vs False negative — which one is more
critical?

If you are tested once, and are called for a second
confirmation test, do you have to worry?

For this, we need to know the infection rate of Covid-19.
Let's assume it is 0.4%, i.e. in 10,000 people, it infects 40
people.

Let's assume the accuracy of the Covid-19 test is 90%.
Then we can draw the following “tree diagram”.




Tree diagram:
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Time to ponder about plagiarism:

You are given these information:
m The probability that a student plagiarises is 1%.

m |f the student has cheated, the probability of a positive
software detection is 90%.

m |f the student does not cheat, the probability that
software detection still indicate cheating is 9%.

Which of the following statements best describes the
chances that a student with a positive software detection
has actually cheated:
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A.  The probability that the student has cheated is 81%.

B. Out of 10 students with a positive software detection,
about 9 have cheated.

c. Out of 10 students with a positive software detection,
about 1 has cheated.

D. The probability that the student has cheated is 1%.

Which is your answer?




Another tree diagram:
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