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Lecturel | 12 « RIPEARER

Introduction to Society, Ethics and
Technology

Course info & assessment | 212 EETZ [L1
p.1-7]

+ EE2066 Engineers in Society; Prof. Rosa Chan + 3 TAs; Wed
15:00-17:50, YEUNG LT-4.

T2AMEATt S ; RBUR + 3 (B3 ; BE= > 15X 2iE
LT-4-

+ 10 topics: local industry; society & engineering; product
engineering & innovation; business & entrepreneurship;
professional ethics; health, safety & environment; sustainable
engineering; career advising; emerging tech; global challenges.

HERRE © AT ~ HEETRE - ERTIZEAIR « EmEEE
¥ BEXRE BREZEIRR - JFELRE - BERE « ER
£~ 2IREkE o

+ Engineering shapes daily life: coffee (supply chain, QC),
smartphone (materials, telecoms, Ul), commute (traffic
systems), building (structure, A/C, fire safety), healthcare
(devices, telemedicine).

THEBERE : MLk ((HREE - %)
m) ~ B (TERM)
/M~ EIEEE) o

+ Many hats: Negotiator, Manager, Safety Expert, Treehugger

(environment), Innovator, KOL (explains tech to the public).
LEAD | AE - BBE - Z2ER CRFEE CAHE - ER
E (AARBERERAM) o

+ 8 responsibilities: project mgmt, financial decisions,
documentation, technical design, ethical judgement,
collaboration, maths, troubleshooting - only 2 are purely
technical.

NIEEME : HEEIE « MFFRER ~ X ~ BKiTkst « mIEHE
W ~ 5tHE ~ BRE—— DA WMIRR AR ©

% Engineering = applying technical knowledge in a broader
societal context.

T72 = TEALIRARER AR AT <

N RN
K (48 28 BB S BE (

Can vs Should; technology is never neutral | BE&
vs B ; BHEEFPIL (L1 p.14-18])

Component ;FiZIEH Weight tEE
Final Exam BARZ 30%
Coursework #F48:1{% 10%

Test 1/ Test 2 jAI&E 5% / 15%
In-class / Individual 32& @A 10% / 10%
Group Project /JVEZRE 30%

+ Must score =30/100 on BOTH exam and coursework.
EHARRZFFAEEE 230 B4 5714 ©
+ Sick on test day: notify within 1 hour, medical certificate
within 24 hours; other absences need prior approval. Missed
in-class work = 0.
FUERRRIR ¢ L/NEFREA] ~ 24 /NRERRIBRAE SRR 5 HIMEREZR
BRAE - BRERZFERES o

Why engineers need more than
engineering | TEMARI[ETEMA (L1 p.8-13]

Myth #k =2 Reality 318
Engineers don't write much | Extensive report writing
AR RERRS

Work alone BB Tk Communication & negotiation

vital FEEH

Just follow orders BE35< High responsibility &

decision-making SE&1F

Textbook answer exists No book has all answers

BREER BEBRER
Only maths & physics Imagination, innovation,
ORHIE aesthetics 18 ~ AllFT ~ E£2

Can we? il 171% Should we? {RIBIE 1%

Physical laws, computation, Social welfare, human rights,
budget, performance systemic risk,

g~ EH - TEE M intergenerational equity
HEEU - AR 2R
BRAAT

Who benefits / who is harmed?
Dual-use misuse? Informed

Sound design? Specs on time?
Reliable components?

HEHEY ? ERBER ? 2405 | consent?
? SRS E ? MAER ? M5
BEE?

% Your job: answer BOTH questions.
T2 ERE = m{ERE

+ Never neutral - same tech, two uses: facial recognition (find
missing kids / mass surveillance); data analytics (predict
outbreaks / manipulate elections); CRISPR (cure disease /
designer babies, bioweapons); social-media algorithms
(connect / misinformation, echo chambers).

BHRAPIL © AR (AR ~ BB FEREE
BIEER)  ERARE (8K FIHER - £YH) - HTR
Bt (B RERBEE) - ReHEECHABE-

+ Dilemmas (competing values): safety vs cost; environment vs
development; transparency vs confidentiality; personal ethics
vs company policy.

RIEME (BEBMERSFE > slide 325 Completing) : &2 vs
FRAS ~ IRIB vs /& ~ 3BHA vs (R ~ (EARIE vs ABIEER o

+ Why ethics: no formula; competing qualitative values; affects
real lives; decisions must be quick.

AAER LEAR - EUBAEDERE « XEEEEH - BER
BRTE ©
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#EfR Extension i : AR&#RI——Can @ ZEFESR « JER ; Should
EEBRRE S HEREEALINER - eSRERIE - ATRAEC
hallenger ~ 737 MAX #B2RE T Can ©

Facial recognition: 'Can' = accuracy/latency; 'Should' = data,
bias, surveillance, consent.

Pillar i Core idea i In engineering FER
Care Ethics Vulnerable groups, Infrastructure,
FRIEfRIE empathy 552 « [F)¥2 | assistive tech

i - Wil

What ethics is / is not; moral reasons; micro vs ma
cro | RIEREE FREE ; EEIER ; MBRAERH
[L1 p.19-24)

+ Definitions (Cambridge, Merriam-Webster, Britannica): a field

of study of right/wrong, a set of principles, a code of conduct.
E#& | RBENER - —ERA - —E17RTl -

+ Ethicsis NOT: feelings (right acts may feel uncomfortable),
science (possible # ethical), religion, cultural norms (cultures
contain unethical practices), law (legal # ethical).

RIBEARE | K& B2 (MER+EzM) -~ =¥ XERE -
:E’E §A~’£¢A216HIE! o

+ Moral reasons (fairness, justice, duty, rights) vs non-moral
reasons (prudence, self-interest, efficiency, economy, lawsuits,
PR).

EEER (AT ~2F R vs

JEEEEl (BE- 88 %FE B8 28 -

% Both can reach the same decision, but only moral reasons
reflect your values - non-moral reasons vanish when the cost
vanishes.

mESERGER - ERBEEIEHREE ; JFEEEH
TER ARk o

« Decisions occur at three levels: personal, institutional, social.

RERR=FE : A B 11 g -

ART . EBHEEE
; BENERL MiEsE)

CRmERGHR (5>1)
RHARR - ZEAMEU EF D o

» B A ETERA

+ Ethical thinking: moral compass (foundation) + decision
framework + social responsibility + critical thinking +
professional codes + cultural influence.

WIERAE | EEIEEH (B + ARER+HE&E+
HHABE + F2FH + XEHE -

Micro-ethics ## ({fEIA#%5F) Macro-ethics B8 (t&HM)

Bribery & kickbacks BRR&[EMf} | Environmental justice IRIEAE

Engineering ethics, RAEng principles, HKIE
rules | T2{®IE + ZEEMFEA - HKIE 578 [L1

p.29-36]

+ Special because: scale of impact, technical complexity,
safety-critical, limited resources, exponential tech change,
interdisciplinary. (Uncle Ben: great power, great responsibility.)

TREEFZE | RE8RRX « JirEH - 22060 - EFF
R~ BHR2 8 « BEM——HEAEEEK -

RAEng / Engineering
Council [/FAI

Key duties =2

1 Accuracy & Rigour
HEFERRE

Only work within competence; keep
skills updated; don't mislead; present
evidence without bias; quantify risks.
REENHEERIIE « FRE SRR

2 Honesty & Integrity
W

No deception; declare conflicts of
interest; reject bribery; be trustworthy.
ERERA & - 18R

3 Respect for Life, Law
& Public Good
BE4aiEAT

Lawful work; minimise harm for future

generations; hold paramount health
and safety. Z2#&—1])

Conflict of interest Fl|z5 &2 Al governance, autonomous

weapons, bias Al JA12

Data integrity #igHi1= Sustainability, carbon lifecycle

FIRHE

Democratic control of tech
RFEE ; technological lock-in

RATHHE

Whistleblowing protocol
RIHTER

JEf Extension JEEEIEARE TAKM4 B ET&EE - BE
MEREES > BERUHK ; BEERERERBEAETREHIL
Non-moral reasons are conditional; moral reasons hold even
when no one is watching.

Four philosophical pillars & ethical
thinking | AT 2L FHGIEB4 [L1 p.25-28])

Pillar 21 Core idea ¥ In engineering FEF
Utilitarianism | Max net good Cost-benefit,
WEEHR outcome FRAAEABYFER | quantitative risk

analysis L AR &
Deontology Duties/rights never Safety & rights
5 (Kant) breached A& |non-negotiable

L2 NHERELR
Virtue Ethics Character: integrity, | "What would an
EiTmIE honesty, competence |ethical engineer do?"

mat&

4 Responsible
Leadership & EF5EE

Listen to public concerns; promote
public understanding; be objective &
truthful. B¢52 ~ HH - BB

HKIE Rules of Conduct =F8l

3z

reputation

1 Profession: uphold dignity &

HEX  HEORS

I

reputation

2 Colleagues: don't injure others'

HREZE | NMEMAZE

business ethics

3 Employers/clients: integrity,

HEXTER #HiE

4 Public: overriding interest of public | AR : ARFIZEEH
safety, health, environment h

+ Safety & risk: prioritise public safety; unbiased risk
assessment; go beyond minimum standards; communicate
risks transparently; know when to whistleblow.

LR

ARMREES  RRRFE - BHREFE - 55

BERR - FEAIRFIROY o

overriding A—E&=&

JE Extension 5218k T4 ~ 3 ~ & ~ 81 ° Hold
paramount = AREZREERETE ~ BZs « THE ; HKIE 5 4 1%

Mnemonic: Accuracy-Honesty-Life-Leadership; 'hold
paramount' and 'overriding' both put public safety first.
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Ethical decision-making | fIRRERE [L1
p.37-40]
4-step pipeline @& | Action {5

1 Recognise issue #7l | Conflict beyond legality? Harm or
unjust distribution? & AHE

2 Gather facts &8 Unknowns, uncertainties, hidden
stakeholders [EEF D&

3 Multi-lens audit Rights, Justice, Utility, Virtue

ZHE (+Common Good, Care)

RN AR EET

4 Test & reflect A5t B | Eront-page headline test; safeguards;
monitor BERRFT LRI

+ Markkula (SCU) framework, 10 questions: identify issue
(Q1-2) — get facts, stakeholders, options (Q3-5) — evaluate with
6 lenses (Q6) — choose & test: what would someone | respect
say? (Q7-9) = implement & reflect (Q10).
DT AT ARSRIES | #R - FE - & EE -
ANAEEE (R 2% M #HE BT R -
AR - TR -

JEf Extension FEIREAEIZUOLFEESE ; BEIRE
BEL RERXR LEERRIREEIBA ?

Use the 4 steps as your answer skeleton; front-page test =
would you be comfortable if it made headlines?

Why good engineers fail;
whistleblowing | ¥ Ti2EMA I ; BIE [L1

p.41-45]

Trap F&BH Meaning &2

Normalization of Accept defects because past failures

deviance [REE=EE caused no disaster (Challenger
O-rings) ZRTREMELEE

Groupthink & silos Fear/conformity suppress doubts —

BB IS false unanimity B 2%

Shift in burden of proof | "Prove it's safe" — "Prove it will fail

PRETER now" HFEFIZ 2 E5ERAMREIE

+ Whistleblowing: reporting illegal/unethical/dangerous
practice, internal or external; a last resort; public safety vs
loyalty; personal risk.
WRPE - ERERIETE ~ NEESERRMUE - TR ; EREF
£ ; ARLZE vs B ; BEAREE o
+ Escalation: 1 document thoroughly — 2 exhaust chain of
command — 3 ombudsperson / legal advice = 4 public
disclosure ifimminent danger persists.
LIRELR : O > QFRBAEERE —
CORFER EERER - OREREHES AR -
% Creative middle way: fail-safe redundancy, phased
deployment with canary monitoring, independent audit -
avoid the safety-vs-cost deadlock.
BB | AMERTIR  DRRSMENE  BUE
B—— 8RR vs A TE— o

+ 1980s disasters triggered global rethink: Bhopal 1984 (MIC
gas, 3,700+ deaths, 558,000 injured); Chernobyl 1986 (reactor
explosion, >4,000 cancer deaths).

80 FAKEEER R : 18IHH 1984 (FR > % 3,700
ZE) ; VIEE R 1986 (%< FEHIENE » 114,000
FRIESET) ©
JEfd Extension KB ERNRRAEXIL » FERIBA——FTUTE
EERLRE L2TRE - FEEE - SHEIE-
FRVERPHETEEE » HERAIENR ©
Failures come from culture, not bad people; canary release =
small rollout with monitoring and rollback.

Challenger; Boeing 737 MAX; environmental
ethics | BEEEESK ; S 737 MAX ; IRIRMIE (L1
p.46-50]
+ Challenger (28 Jan 1986): exploded 73 s after launch, 7 dead;
O-ring in right booster failed in unusually cold weather.
PRERESE - A= T3FRIE > TIE (RS AMERO
FARKRL °
« Issues: engineers overruled by management; schedule
pressure; normalisation of deviance; reversed burden of proof;
poor risk communication.
IR : TRRAME RS « EEES « RELERL S50 -
EBRBBRE o
+ 737 MAX: design flaws — crashes; internal pressure

discouraged risk reporting; profit over safety — systemic
failure. (MCAS software relied on a single sensor.) Q: how should

regulators enforce safety?
737 MAX : sREHEAPEENZEEE ; AUSBEEAIPELE LR ; FIESE SRS
(MCAS fkRBE—RXFE2R) - BE | BEBWHIE?
+ Environmental ethics tools: life-cycle assessment, pollution
control, ecosystem modelling, renewables, waste/recycling,
water treatment, sustainable materials, carbon footprint.
IRIRMIET R | L epiBHAGT(E « JSHUITH] « £RRER « nTH%R
IR~ B~ JKERIE ~ AIRFEYRL ~ BB ©
JE{# Extension Challenger
=KlEMEZ REERL (ZHAER OWIREM) - gl
(G&EES) ~ BEREE (EIEMEPERRER) o 737 MAX:
BIHEMEMREER > BN LTRKERR » BB TR ©
Challenger shows all three traps; in 737 MAX, software
compensating hardware became safety-critical and needed
redundancy.

Flint water crisis; HK bottled
water | BHYEKfEH ; FEBRKEMG (L1
p.51-57)

+ Flint (~100,000 people), Apr 2014: water switched from
Detroit/Lake Huron to Flint River to save cost; no corrosion
control — lead leached from old pipes.

FMEF 1 2014

FREWAFIMEIAK > REMERIE > EinERhn
« Timeline: complaints Aug 2014 — Detroit reconnection
declined Jan 2015 — high lead Feb 2015 — Virginia Tech: 40%
homes elevated lead; pediatrician: child blood lead up (Sep
2015) — switch back Oct 2015 — emergency Dec 2015/Jan 2016.

Br | BRI - EEERE - BHEH — 40%

AR « REMI EA — AEIKIE > EREZAREE o
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+ Ethical issues: safety vs cost; MDEQ engineers' due diligence;
delayed public notice; environmental justice (poor,
African-American city); whistleblower (Miguel Del Toral, EPA);
long-term harm to children.

RIERIRE | ¥& vs A « TREEASIE - EBENAR - B
RAE - WEE - RERAGE -

+ HK bottled water (2025, background): HK$52.9m government
contract to a supplier that misrepresented the water's source;
terminated, audited, officials disciplined. Lesson: due diligence
beyond paperwork; procedural compliance is only a floor;
public trust.

BBGEKEMH (2025 WRER) 45,290 BEAMHER
ERKIR > SHRIE ~ Bt - EBRLCERE - Bon | SHEE
AR LR « SRARKELER ~ AREE -

JEf# Extension VW TiZ2EFETE 2008 YN E IR ERAMRSI - 648
REFRRMY ~ HIRIEER LR - BIFBDH © AP
BFERARER > 30 BRSHIRAR 8,700 &——API

RE RS IERERTE o

VW engineers should have reported limits and refused; CA
shows an API design choice is an ethical choice.

Governance and your role | AIBE{RMAE [L1
p.70-74]

JEf# Extension TH2AMERIRMETE 2014 F 8-9 A BRI FHFEFRA
WEKRME ; RIFEEKRRIHERETE o RERSMNBAZEE K
BERE > RARUHBREBEESE (B%silo) MEE -
Engineers should have tested and required corrosion control
by Aug-Sep 2014; outsiders exposed it - silos failed.

Computing ethics: VW, Cambridge Analytica, HK
data leak | BISRIE - {81 - BIERIT - FAEHINR
[L1 p.58-69]

+ Computing challenges: rapid evolution, global impact,

interdisciplinary, unintended consequences.
BISEHSHEE | BMER - 2IRTE ~ BBRH  BIMER -

« VW (2015): software defeat device turned on emission
controls only in lab tests; real driving NOx up to 40X legal limit;
sold as 'clean diesel'. Engineers knew in 2008 they couldn't
meet both performance and emissions; CEO resigned 23 Sep
2015.

B AHEREE XTI REEEIES) » B NOX
ZLIRA0E > AIEE DERMH) ;5 2008
FEMEEME ; CEO B¥H ©
% VW obeyed the letter of the law but violated its spirit - legal
# ethical.

BTHAEX  EBREN —SETERETRIE

+ Cambridge Analytica: Kogan's quiz app (2013-14) got
~300,000 users plus their friends — ~87 million profiles;
Facebook knew 2015 but didn't verify deletion or disclose;
exposed by whistleblower Wylie (Mar 2018); fines £500k (ICO)
and USS$5bn (FTC).

SNBSS app £9 30 BEAERAR— 49 8,700
BiHRA ; Facebook 2015

FEAMERZEMER « RAR ; WRIHHEE ; SR 50 BHEFERK 50
(EES

+ Issues: privacy & consent, data protection, trust,
transparency, algorithmic influence on elections — privacy by
design, data minimisation.

IR : FARRAR ~ BUR(R:E - 51F - B - BREAREER -
FafEEREL - BuEEm/ME o

+ HK Companies Registry (2024, background): portal sent extra
personal data (full ID numbers, addresses) to the browser -
hidden but visible via F12; ~110,000 people.

RNElEEME (2024 5 #7)  AEBEREXEIMEAER (1%
FI2RIR) » 11 BAZREE—— NREmR) + NRINERL -

* Red lines: Al autonomy (who dies in crashes?),
brain-computer interfaces (therapy vs mind reading), genetic
enhancement, digital addiction (engaging vs manipulative UX),
smart cities (efficiency vs surveillance).

4T4% © Al BE - BSH T - BEREIGE - BUERE (RIEXERE
) BRI RE s B o

+ Who controls tech: companies (fast, profit), governments
(slow, control), international (different values), users (don't see
risks), engineers (knowledge, little power). Tech outpaces
regulation.

SRR ¢ BERRKF)  BUTIE « EFREERR « BRRIER
Bz ~ TI2EMARAZES ; BHRIRIBRE

+ Your role: advocate ethical design, communicate risks to

non-experts, join professional societies, shape standards.
MNAR | EERERGT - MIFEREERR - 2HEXSE
HIEIREE o
% Ask: Purpose, Stakeholders, Unintended consequences,
Red lines, Safeguards, Transparency (PSURST).

FIZERl/\R (PSURST) : B -~ H{3E « BIMBR 4T
AR~ fREE ~ BBHA o

+ Reflection: our duty to poorer countries and to future
generations.

RRE  HEERRE T—HHNEE -

Lecture 2 | ¥:#l5:838 —
ERE -« FRIEBEERE

Technical Communication - Rigor,
Ownership, Professional Responsibility

Types of technical writing | TS EEE [L2
p.1-3]

+ Opening video: Lisa Su (AMD CEO) to MIT Class of 2026.
f3% : AMD CEO B3+ MIT EZIE:R ©

+ Product docs (manuals, datasheets, specs); software docs

(API, code, release notes, requirements, Al model cards,

system cards, prompt schemas, agent SOPs); reports

(technical, feasibility, test, bias audits, Al safety assessments);
process docs (SOPs, workflows, troubleshooting);

legal/business (patents, proposals); communication (white
papers, presentations, blogs).
EmXH ~ e (& Al
BER ~ REF ~ IRTERB)
&) ~ RN EEEE (T BZEE)
¥R ~ 4855) o
% Al-era skills: curate, prompt, verify, edit.
Al BFHzAE ¢ B B

CiRE (BREES  AREF
CEBE (BRE

==
%l* 19 = S o
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Plagiarism, Al accountability, copyright | #/ZE « Al
EESRRRE (L2 p.4-12]

+ Plagiarism: not acknowledging sources; over-using sources;
buying/copying work; letting others copy you; submitting
unverified or undeclared Al output; using Al for analytical
work without your own thinking.

POER [ REEEANRIR  BEMKERIR « BEPINER « BAY X
EEEHABBHAIAE - AAIREECEE -

+ Problems: cognitive atrophy; hallucination risk in
engineering pipelines; professional liability - you sign off, you
can't sue the Al.

fEIRE : SRANZEAE ~ Al
LHEEANTIZRE - EXEFE——IRER > FeH Al

+ Acknowledge: paraphrase — in-text citation + reference list;
direct quote — quotation marks too; Al - Al usage statement
(tool, version, purpose).

5HER I MMEXASIA + 2EF5)K ; BERESIBSME15E 5 A Al
EX AIFHER (TA kA BR) o

% No excuse (fake Al refs, 'only for grammar’, passed Al
detector). The engineer is 100% accountable for every
character.

REFHEO - IRMHERXNE—{EFT 100% 85 -

+ Alvs plagiarism debate - for: not original, misrepresents
ability, copyright, hinders learning; against: a tool like a
calculator, a starting point, boosts productivity, hard to detect.
Appropriate: brainstorming, debugging, formatting. Unethical:
hallucinated facts, bypassing learning, unverified bulk writing.

IE7 : JERRAY ~ sREFES ~ 124 - hIREE ; kA I RRIA
FERG ~ RAE - Y - BE BT - BREE - BHhR ; AEBE
EFE - BASE - KEXRZERE-

+ |EEE: putting a manuscript under review into a public Al =
breach of confidentiality (Al learns from input). Lawsuits: Getty
vs Stability Al, NYT vs OpenAl, publishers vs Anthropic; authors'
settlement ~US$3,000 per book.

IEEE : IBBTRASMA L Al = BRBE - f:h -
BFER ~ BERLARE ; FRMEELE 3,000 &3 ©

Getty ~ 4149

Prompt = work spec
RTAETTE (CGCDV)

Deliverable 2 {#) Expected output TaER%E

Verification 12 & Quality & acceptance criteria

ERUTIRZE

% Engineering loop: Plan — Execute — Verify — Correct (fix
the smallest gap first). Al drifts when context is incomplete;
you stay responsible.

I#20EE : sqHEl->H3T - EZE -

8IE (GRER/NERO) - BRAE Al EiREE 0 SEER -

« Literature search: question — keywords/Boolean strings —
screen candidates — read and verify originals; 'do not invent
papers'. Tools: Elicit, Semantic Scholar, IEEE Xplore, ACM DL.

EHES © IR — ARG — R -
MEMAEE ; FERBEHRY -

+ Figures: message — figure type — draft = check (no data =
concept sketch only). Slides: audience — outline — draft —
review facts. Other roles: explain, examiner questions, rubric
review, debug.

B : TASRER ) REBREMSE - R¥R 2R >
KA — ¥)fs — BE] - Hth : 712 « i ~ BHE -~ IR88 -

Research, bias, Feynman, first
principles | %% - (R - &% « F—14HFE [L2
p.20-23]

HEMR Extension Al EFERGIF . THRIREFER Claude (HRZ X
) BEIMBRAMARIEHSCE ; FIERMAR « Bigks | AEES
%E o | BIE A CEMREZEERMREE?

Al statement: tool, version, purpose, and what you verified. Is

Al helping you think or thinking for you?

Working with Al: prompts and loops | £ Al
1 (E : RmEERE [L2p.13-19]

+ Old: programming language — computer executes. New:
natural language — Al interprets, proposes, executes. Coding
still matters; defining goals, context, constraints, quality
matters more.

MRiBRERES » REABAES ; REANEER  EEERBE

Prompt = work spec

RBTAITE (CGCDV)
Context B& Audience & situation SR I51E
Goal BfZ Problem to solve EfZRHIRGE

Constraints FR& Scope, data, limits SEE2E

+ Credible sources: author credentials, recent date, publisher
reputation, cross-reference; synthesise; understand history,
interdisciplinary links, state of field, future.

AERIR  (FEEE « BHEA ~ WAk - BXEH ; Ga%IE; 7
FRFESE ~ BRI ~ R o

+ Information overload: easy to know of many things,
understand few deeply. Biases: confirmation (core), memory,
interpretation, selection, correlation-causation neglect;
system-level echo chamber.

aifias - MERSD - BRED o RR | BRMER (%)
8 28 EE RFHERAEER ; RREESE -
Feynman (what is) &%

N

First principles (what if)
E—ERE

1 Choose concept 2 Teach a
child (no jargon) 3 Find gaps,
revisit sources 4 Refine &

Battery: analogy says
~$600/kWh, aim 5-10% cut; first
principles: materials only

simplify ~$80/kWh — cost is
B s BUMABR ~ 3RO ~ f§ | manufacturing & supply chain =
1t solvable

EtERREX 80
Rt ATERE R HtHESE

JE{# Extension Feynman i TRREREE WFREERE > 5
—MRIEHkE TARRIMEER HNIRE - EEIFETE Challenger
BEEg AAOKTRE O FLIRIKIRRK ©

Feynman builds 'what is'; first principles challenges
assumptions for 'what if'.

¢ Notes
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Writing: story, structure, references,
style | BF : & - &8 518 - A [L2p.24-42]

Data visualisation (Tufte) | 23ERI#R1E (Tufte)
(L2 p.47-64]

+ Writing tells a story: engage; stand-alone complete picture;
each paragraph builds on the last; use linking statements.
Structure: introduction — details = conclusion.

RIERHNE | IR35EE ~ B -« REBRAE - BERE &
¥ 5|5 - e — 4 o

« Introduction: don't start with facts; say what and why;
personal encounter (Ex.1 grandmother & health info systems) or
a question (Ex.2 'Why reverse-engineer the brain?"').

515  AERMEE  AAREE - /AEE ; BEARSEIM™
HFE o

« Details: past vs new technologies, pros and cons, a few clear
points. Conclusion: wrap up, opinion, future, ethical issues -
think wider.

4RED  BREERATELER -

« |EEE refs: [13] in square brackets before the period; '[3, 4, 15,
22]"; full details; links for online; cite Al. Common errors:
inconsistent author initials, journal abbreviations, vol/no
format, capitalisation.

IEEE : AIESRRIRMARAT ; ERER ; A LHES ; 518
Al BEREE  (FEMER TR - %ﬁﬂ%‘t KIMVER—E ©

« Style: correct grammar; careful; logical. Use UK or US spelling
consistently (behaviour/behavior, analyse/analyze). Precision:
'the presence of stray capacitance causes EMI', 'sum of the
number of capacitors and inductors 'high compression rate'.

B 3K ~ M0 ~ R %?#/iﬁ_ LEEENERE (EFH
7721 ~ oy 88 ~ Tel BExR) -

+ Avoid mismatch ('The apple is a book' — 'the subject of a
book'). Don't start a sentence with a symbol: write 'Voltage vo
is...".

B TSR ; AT ERNAM 0 B Voltagevo... o

% Your writing reflects your attitude: if you can't format a
reference list consistently, why trust your measurements?

XFRREE | 25| REMAY - BN EEIMREVEEE ?

BERRS ~ DTHE - 4ok - MBI - BR - K

HEf Extension #EmlUEEA © 4245 - AAERR - RKRERE —
fREEEE o /JMvinvaluable= TIEEE &) ~ inflammable
=TS -

Conclusion template: summary, opinion, future, ethics.
'Invaluable' = very valuable; 'inflammable' = flammable.

. —

Mission statements | & ES [L2 p.43-46]

+ Technical writing = subject expertise + clear writing + data
visualisation. Graphical excellence: greatest ideas, shortest
time, least ink, smallest space; multivariate; tell the truth.

MR IE=B% + BRI+ IR - BREH | REKE B
LEK - RZES BEY; RNEF

+ Good graphics: show data, focus on substance, don't distort,
many numbers in small space, encourage comparison, multiple
levels of detail, clear purpose, integrated with text.

FER : BREIR - BREAS ~ A NERZEF  HEL
B~ ZEHE - BRUBHT - BXFES

- Anscombe's quartet (1973): 4 datasets, identical mean (x 9, y
7.5), regression y = 3 + 0.5x, R? 0.667 - but plots differ (linear,
curve, outlier, single point). Always plot data.

ZHIEBNES | WAM T2 EE » B AEATRE———
EEE -

+ Classics: John Snow's 1854 cholera map (deaths cluster at
Broad St pump); Minard's 1812 Russia campaign (army size,
route, direction, temperature, time).

i“‘ﬂ : John Snow E@LMIE (HRHITHKR

WL

EWEE (NS B~ BB fUR ~ B[R o

Meaning ER

>1.05 overstate 52K ; <0.95
understate 1&f& ; e.g.
783%+53% =~ 14.8

=1 - erasable non-data ink
M EFIEEIERZEIK ; remove
chartjunk

; Minard

Formula 2%

Lie Factor = effect shown in
graphic =+ effectin data

Data-ink ratio = data-ink +
total ink

+ Integrity: drawn size o< data; clear labels; annotate events.
Bad examples: shrinking-dollar picture (WP 1978), Pravda 1982
circles. Prefer bar over pie; avoid 3D.

EZAEIN jc/J\iii%G}ﬁﬁEIEl:t AR o 1BA - B/ \EE - BIE
REIE - ~ % 3D °

% Al can assist ed|t|ng but must complement, not replace,
human expertise - always verify.

Al ETEHBNERBERRIX T 2 » IAIZE o
#Ef# Extension

ARRAER : BEMEMEERREASME > BRE4E (Lie
Factor RK) ° HIREILLBRRERE ; 30 FEERERKE -

Eyes read area: doubling both sides quadruples area. Bars

compare length best; 3D hides and distorts.

+ Mission = short statement of an organisation's purpose;
guides decisions at every level and what to measure. If it can't

help choose between two technical options, it is failing. Link
proposals to it.

ERES :

*%X%*%ﬁ?“ B ; 58 ARKREERE ; FEESRER
RIZFLE R ; BiRE T E S o
+ Examples: LEGO (builders of tomorrow), Tesla (sustainable
energy), IKEA (affordable design), Google (organise world's
information), Meta (human connection); universities; Starbucks
changed 1990—2008—2023—2025 with user needs.
flF : LEGO ~ Tesla ~ IKEA ~ Google ~ Meta « X2 ; 2B 57fF
ERRRESRE o

Presentations & storytelling | f§$RELRIE [L2
p.65-81]

« Slides are posters, not documents; you are the main event; if
they read, they don't listen. Example: Jobs iPhone 2007.
ERAREBBRAEXY ; FRXA  BREEMETEE-F 5
?EHE iPhone 237f ©
+ 'The human mind is a story processor, not a logic processor’
(Haidt). Know audience, interest, prior knowledge, desired
outcome.
A HEREESS (Haidt)
% o

- HARAS

o THERW BB HR
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+ Pixar's 22 rules - key ones: #4 story spine (Once upon a time...
Every day... One day... Because of that... Until finally...); #5
simplify; #7 ending first; #13 have opinions; #16 stakes; #19 no
lucky escapes; #22 essence first.

Pixar JRRIZERS © #4 BEFIR « #5 fGME ~ #7 SeBERE ~ #13
ERI%  #16 B ~ #19 ARIGERE - #22 FHAEHE o

+ Align goals with values and interests; aim for personal and
professional satisfaction. Assess skills (technical & soft),
experience, personality (+ SWOT).

BRREAEERRER ; sHhkse (B #)
WoT)

+ Career advising = Goals, Strengths/Weaknesses, industry
Clusters (type of workforce), career Plan (goals + roadmap).
BOESE © B1R « 5855 ~ 1738¥4E « 518 (G-S/W-C-P) o
JE{H Extension SMART i : 2% 18 EBA (T) EYS Al

RMEAER (R) ILI2EME(L > WA HKIE Graduate
FEK—EZHREE (M) > SERFSHIME (A~S) o
Full SMART example must make all five letters explicit.

- AEER AR (S

Story stage fitF8 | Pitch deck slides &%k

Once upon atime |Title, agenda, hook/vision, team

#emi 1288 ~ FE= ~ EfX

Every day &% Problem - 'searing pain' /&24

Oneday 5—X Solution, value proposition 52

Because of that Market, business model, KPIs (CAC, LTV,

At CAC:LTV, churn, AOV/ACV); competition,
go-to-market

Until finally &% Financing: raised, asking, use of funds,
runway B4E

+ Hooks: provocative question, surprising statistic, punchy
statement, vivid image, start mid-action, contradiction,
humour.

F15 | ShERE - BARE « B4 « 2@ ~ PERR% - FER
Bh o~ BUER o
% Communication stack: research — knowledge — strategy
— writing — visuals — presenting.

BIEHED R - AH - R - BF > RE > Bk o

JEfR Extension CAC EE A ~ LTVEFRAZBEE (BEELLAIL
1:3) ~ churn 5= « runway B 035%/MEA o Pitch deck
B Problem ¥7E Week 4 FIE Ot EIAIEERS o

CAC, LTV (healthy ~1:3), churn, runway. The deck's Problem
slide maps to Wk4 empathy-map pains.

Lecture 3 | IHEE BIREIE X ERE

Project Management and Professional
Career Development

Career goals, SMART, strengths &
weaknesses | B;EBTE « SMART - 3855 [L3 p.1-9]

+ Three parts: career advising + PM skills (planning, risk,
execution, monitoring, closure) + applying PM to resume,
networking, interviews.

=& BERRE + TRREE+
BIEEEEANEE - AR E=l o

+ Videos: Will a robot take my job? / Al will take all jobs? - Al
automates tasks more than whole jobs; judgement and
communication stay human.

R AIBIEIER 2 —Al
WAEBZHRBHL IR HlEREBNEA -

SMART Meaning E&

Specific B8 Clearly define goals
Measurable T2 Can be tracked
Achievable AJ#Rg Realistic

Relevant 18 Aligned with aspirations
Time-bound B[R Set a timeframe

Railway disciplines & professional
institutions | HIREFLHMIBEE XD S [13
p.10-15]

+ Technical: permanent way (track), overhead line, rolling
stock, signalling, communications, power distribution, civil,
building services. Functional: design, construction, PM &
system integration, safety & QA, technical support,
maintenance.

RATEES | BR8N~ RER FIE S ER B CHE LAV BE
TR o AL | 55t B - EEEERARES - w2mE
T2 IR ~ 4EME o

« Institutions: HKIE, IET, HKCS, IEEE.

H¥EEBw  FERTEMBE - IET - EBENSZ - IEEE-

HKIE route &€  Path B&{E Min &2
Formal Training | Degree — training 2-3y — 4 years
(Scheme A) responsible exp 1-2y —
EEEN assessment
General Degree — experience 5y — 6 years
Experience responsibleexp 1y —
—RGASER assessment
Mature (35+) B3R |Recognised +6y, or 6/15y
non-recognised + 15y — paper +
interview

+ IRSE (railway signal engineers): degree — ~3y practical
training — IRSE exam / equivalent / ~7 y senior experience —
current 'senior responsibility’ — Member.

IRSE : Bir > ) 3 453l > Z, FEE, 49 T FEH >
AMBAEE - 08 -

+ GBA professional titles: Trainee — Assistant — Engineer —
Senior — Chief Senior Engineer (HKIE disciplines mapped to
mainland categories).

EaE | RE — BiE > TR - 54k - ESARTIIZ6 o

JE{#R Extension B{ER #6585 X BaEl B - filwn ME5% X
RREE) o ASBIRIR 4F) > FIUERE Scheme 'A'
HiEE -

Career = discipline x function matrix; Scheme 'A' is the fastest
route.
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[L=Lecture p.= FEREE] ¥8E

PM essentials, planning,
methodologies | IEEEREZR « &8+ 5% [L3
p.16-21)

« Essentials: planning (scope, objectives, timeline, budget);
risk; execution; monitoring & control; hybrid delivery - railway
brownfield uses control points for safety, software/simulation
iterates.

BRI AR BIT 5
ERIEREZ R EAffHE?%%FH%ﬁO

+ Planning: scope (objectives, deliverables, constraints);
stakeholders (needs, expectations); schedule (dependencies,
durations); budget (people, materials, equipment).

z  BAXf——ERiFtIER A

RE : BE - FpE - BEX (KERG - T8 |-
Waterfall :Z% = Agile (Scrum) B
Sequential: analysis — design | Iterative 1-4 week sprints

RAER

— implement — test —
maintain JE&

Fixed requirements, one final | Changing requirements,

delivery working increments
Safety-critical, regulated Software, uncertain needs {4
TR

+ Scrum: product owner — product backlog — sprint planning
— sprint backlog — sprint (daily 24-h cycle) — review,
retrospective, finished work; scrum master facilitates.

Scrum : EmEEA  FHVEE « BRIRE - SAER -
8 5 Scrum Masterﬁi&ma& °
- Kanban (agile): columns, cards, WIP limit (e.g. 3/4),
swimlanes (expedite). Flow efficiency = active time + lead
time (e.g. 2 of 10 days = 20%).
iR 5 & EREER - K8 o FIENE = BT (FRE
= BB -

+ Railway project team: external (offshore design & safety
team, contractor T&C) and internal (designers, implementers,
train crews); tasks: cost mgmt & funding, in-house design,
stakeholder liaison, technical support.

KB : SMER (BSMNRETRE ~ AR RIE T R)
5t B~ FIEAR) ©

SFEE

CAER (R

P\S Catastrop | Critical3 |Marginal2 Negligible

hic 4 1
Improbable 1 |Medium4 |Medium3 |Low2 Low 1
AT FLILHE%%Z BIAetE X BREM o (BB KNS
Serious » RAJZ1R ©

. Executlon. put plan into action, manage
budget/tasks/schedules, keep stakeholders informed,
feedback, collaboration.

T REEE - BIEER - BREHE « BEERHE -
+ Railway limitations: manpower (extra staff, parallel sites);

skills (structured training); materials/interface (upcycle,

life-cycle cost); method (follow practice, T&C, site survey e.g.
work at height); other (limited track access, agree interface
demarcation early).

BERIRS © AF ~ BB L E (FHREBA ~ £ EAH
BeA) ~ Ak CRIEERE - Eiihs) - Hitt (HERERAR -

RBEISNE) o
+ Monitoring & control: update status, find issues, corrective
action; measure KPIs (cost, schedule, quality); adjust plan when
off-track or scope changes.

BEVE | EATIRAS ~ AUIE s EEMASEET R ; RrESEENEER
REE o
+ Closure: project review, lessons learned, hand over
deliverables. Examples: MTR 'Q-Train' on Island Line (2024);
Light Rail 5G radio won ICCA 2025 award.

,m s iET - EREREKEN ~ B3 o Bl - BEAL Q-Train ~ &5 5G
HEASTEREE R AL o

#Ef#R Extension
RS [ B - B - B ((RER) ~$§§°ﬁ%{%rﬂ‘?§i 14

D (e X A7) B4 (FRKEHE
KEM) MERE2AE - BEERHR . gr—)tlﬁx—’ 41F —
BEE-

Responses: avoid, mitigate, transfer, accept. Equal scores can

hide different risks; monitoring is a closed loop.

PM for your career: plan, resume, network,
interview | LUBEEREREIE (L3 p.29-41)

IEfH Extension £t = EEFPRF LKE (FREIZ) ; wrth=

2 o R (59%) BEBEMIVIEHIR ; ’EE App AsdE
- BER - H=7/A : HBE « BE - RAEHEES -

Brownfield vs greenfield; safety-critical = waterfall gates, apps

= agile -> hybrid. Iron triangle: scope, time, cost.

Risk, execution, monitoring,
closure | & « #1917 - B54E « 453K [L3 p.22-28]

« Risk: identify internal & external risks, keep a risk register;
plan mitigation/avoidance + contingency; review regularly and
adjust.

Rz - EBIRSNERR - EBRE O 5 BRR B +
& ET8 ; THAtes -

P\S Catastrop | Critical3 | Marginal 2 | Negligible
hic 4 1
Frequent 4 High 16 High 12 Serious8 | Medium 4
Probable 3 High 12 Serious9 |Serious6 |Medium 3
Remote 2 Serious8 |Serious6 |Medium4 |Low?2

« Career plan = project plan: assess skills/interests/values,
research paths, set goals, actions, timelines: short 6-12 m —
medium 12-24 m — long 2-5y — lifelong.

BUEstEl =188 518 - 5eHA6-12 B —» A 12-24 B —» REA 25
FoREBER-

+ Resume = project deliverable: plan, execute, monitor;

highlight key skills and quantified accomplishments.
FERE = 321 : SRR e R E{ERURR ©

+ Industry aspirations: energy-saving design (low-E glass,
daylight); eco materials (upcycled waste, tyres); zero effluent
discharge; innovation (video analytics, MiC, MiMEP, BIM). Smart
city opportunities.

17%AE : Mgt © IRRWE - TEKEER ~ BIERER (&R
Df ~ 4BEEEEL ~ BIM) ; BRI o

+ Networking: identify key stakeholders, a networking plan,

social media (LinkedIn).

AR © $RRRSEAY) ~ BIESE] « SRLIIREE -
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+ Interview: plan (goals, tasks, timeline); research company &
hiring manager; active listening, good questions. Assessed on
technical competence, problem-solving, explaining to
non-experts, cultural fit. Signal-aspect images = observation
test.

Ea : 5tE  RAR « BIBEeEE 5 STERNT « AEE ~ mIFER
frg ~ X{ERE ; EREEEREAH -

+ Be prepared (EMSD, Cyberport, Science Park, MTR); global
mindset (virtual coupling of trains).
HyrEEE (KEE - BEH  B2E - BE)

BoERY o
% Conclusion: ESTABLISH a clear career plan, FOSTER a
strong network, ANTICIPATE future opportunities and
challenges.
et (EFA)

o

; BIKRE (FIE

D BAERE BN - HRMIBENE

Theme & Quote &= Framework
Right problem Jobs: design is how it works | Design
HHIRRE Thinking
Design for Kay: best way to predict the |Future
tomorrow futureis to invent it Thinking
#BARE

Design thinking toolkit | :2:tB4#TH (L4

p.12-18]

% Design thinking (IDEO): balance human needs, technical
feasibility, economic viability.

JE(R Extension BEEE(L : X TBAFAHAGRMG) -/ TRt
40 BB BRI » EERRIEEERER 60%) - BRETARER
STAR: [BIR -~ EH - 178 BR ©

Quantify resume bullets; answer behavioural questions with

STAR.

Lecture 4 | RS ARYERET (BEEE
Clarence Cheung)

Outsider In Design (Guest: Clarence
Cheung)

DREI-I-II_AI E :'Z{g]-' OREEE °

Double Diamond | Mode Output

3=

Discover & Diverge: rip the brief, Unstructured

(research) primary & secondary findings
research

Define & Converge: insights — Final brief /

(synthesis) themes — opportunities > | HMW question
HMW

Develop & Diverge: many ideas, Ideas

(ideation) evaluate

Deliver 321 Converge: build, test, iterate | Product /

(implementation) solution

Speaker journey; what is

design | SBEREE ; EER®ET [L4p.1-11)

+ Global Head of Business Risk Analytics, HSBC; 20+ years in
data governance, Al, data science; fraud & anti-money
laundering; HKUST research on LLM safety, deepfakes,
accessibility; ex-EY/Accenture, startups, family business; CMU,
PolyU, HKUST PhD.

ESIRKEFRROITEE ; 20 2ERIEKR Al
ﬁ(« M 7 n’ﬁ%ﬁ&/ﬁf% *‘I‘j(ﬁﬂ:jb LLM
R~ HEPEEE ; BERERT C BIE o

. Journey: CMU — certainty of uncertainty — leaving corporate
(fashion, factory) — PolyU — startups — corporate 2.0 > HKUST
(silver-age digital banking, social-VR lie detection). Non-linear
careers are normal.

RRE  EEREE > THRE - BRAtE > ERX-/% -
BHREE - BAHR - ERIES -
+ p.10: Al asked for 5 designer pictures produced 6 - designers
stereotyped as visual; Al didn't follow the spec.
Al #ERE 5 RANE 6 IR——RETHEMRERBRETIE > Al

TRERIET ©
% Design = building bridges between human intent and the
complex systems around us.

A RT E—E#EA - Kt HEA (Don't know — Do
know) ; {8 = BRARETEF - HMW = How Might
We TEMBEILAOM---1 © p.14 {EFIRLHE = FRANE LS o
+ Human-Centred Design: Desirability (people) N Feasibility
(technology) N Viability (business).

MABAZEt L alEE (A) N el (B4 N

AN (%) o
+ Empathy Map: WHO, what they need to DO (goal), SEE, SAY,
DO, HEAR, THINK & FEEL (pains | gains). The gap between SAY
and DO reveals unspoken needs.

EERCME - &8~ BIR -~ BE R~ %~ B2

| i) ; REMHEER IR TAERE -

+ Product-Market Fit: Product (desirability) + Market (viability)
+ Price (feasibility) = FIT.

EmminRE  Em+ i+ B =25
+ Business Model Canvas (9 blocks): key partners, key
activities, key resources, value proposition, customer
relationships, channels, customer segments, cost structure,
revenue streams.

EEENERE B E5H - BR - BEIR - TRHAG

RE~BPBE A A -

CERERE (BR

$Ef Extension =B F | REFMTAIITRAE =

KMER ; ANBEETERE - BARHE ; AisBfrsl =
ZEH8 o REM LERTT - Say MEHAL ~ Do HEXEDTT ~ Pain
18R > EEERZER °

Feasible but unwanted fails; wanted but unviable can't last.

Older-adult banking: the real need is safety.

Quote &=

Theme X3& Framework

Unspoken need Eames: recognising the HCD / Product-

REREAIE need is the primary market fit
condition
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Future thinking; design in practice;
lessons | KRB ; Rt ERE ; B [L4p.19-33]

+ Future thinking: imagine multiple plausible futures to

improve present decisions, resilience, long-term outcomes

(previs design futuring for HCI).
KEBHE  BESESEERRUNEETRE 1552814 o
Future Cone k2K (Voros) Basis

"Won't ever happen"
Future knowledge - might
Current knowledge - could
Current trends - likely

Preposterous 732
Possible AI&E
Plausible &1
Probable fRETAE
Projected B4z
Preferable I£#8

+ Practice: co-design workshops with users; design for social
good (Rohingya camp 24-h clinic, public toilet research,
3D-printed assistive aids); UI/UX (TV predictive search); fashion
label; coffee-bean subscription (PMF); Designing Your Life;
objects of desire (3D-printed lamp, violin); VR design.

B HRPHR ; REHEEME (BREHM - 2RAK 3

DFTENEHBNTR) ; UI/UX ; BFSEmhd ; BETRSIRES ; &

st A& ; 3DFJED; VRo
Service design in corporate - lessons
MRS s EEN

1Don't callit 'service design' - use the
team's language
2 Plan ahead - curate the experience,
keep it moving

Business as usual
Value judgement - should

FREBESSRNES

1RRIEtE « (RIFEIR

Formula/ Content A&

mnemonic

AXOR

Flow efficiency active time =+ lead time

PIERy ES

Risk &% P X S; High 12-16, Serious 6-9, Medium 3-4,
Low 1-2

CGCDV Context, Goal, Constraints, Deliverable,
Verification

Al loop Plan, Execute, Verify, Correct

SMART Specific, Measurable, Achievable, Relevant,

Time-bound

4 principles MERA|

Accuracy & Rigour; Honesty & Integrity; Life,
Law & Public Good; Responsible Leadership

PSURST Purpose, Stakeholders, Unintended, Red
lines, Safeguards, Transparency
EFA Establish, Foster, Anticipate

Key numbers =

Challenger 73 s/7; Flint 40% homes; VW 40 X
NOx; CA 300k — 87m; HKIE 4/6 years

3 Communicate user research insights | UFFZETE R BER T
to get buy-in
4 Put together an experienced team “HEERERERX

+ Learning journey: IDEO / Stanford d.school starter kits
(Design Thinking Bootleg), conferences (DTIA, SDHK), helping as
TA, LUMA Institute (Looking, Understanding, Making - 36
methods), practice doing.

221K 1 IDEO/d.school
THAE R85 « BEBIE ~ LUMA (RZ - 2% ~ BE36

7355) BB -

JEfR Extension HAZEI4 © Projected — Probable — Plausible
— Possible — Preposterous ; Preferable

BEEFIE (Should) - R&EtRLZIE probable #A

preferable °

Inner to outer cone; design moves us from probable to
preferable futures.

Review | —B48i§%R

One-page review

Formula/ Content A&
mnemonic

AXOER

Lie Factor graphic effect <+ data effect (0.95-1.05 OK)

HEET

Data-ink data-ink = total ink

BiEEKkLEE

+ Answer template
stakeholders — 2+

s - ethics scenario: dilemma — facts &
enses — codes (hold paramount safety,

HKIE Rule 4) — action & escalation / middle way — front-page

test.
ZE  mIBEE=-m

TEKkL®HE

B — BEHHE - MEMUEAE - F8) -
Big — TR o

+ Case: background — technical failure — ethical issues —

traps — what engin

eers should have done — lessons. PM: scope

— method — risk matrix — limitations — KPIs — closure.

Design: empathy m
future cone.
ZPE

ap = HMW — double diamond — 3 circles =

AR - il - WIE - FEH - B~

#ill - HE A : #E — 757% — Bk — fRE — KPI =
4R o BETRE L AL — HMW — 887 > =B — kK -
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