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“Begin with the End” — System
Thinking

o T EFHPBRHL
o TR AIGEM

e Q:What is “Begin with the End (2A#&#318)?"
e A:Ex. Begin to read a detective noval ({§#R/)\i%) with the
end?

e Q:What is “System Thinking (R#fB )"
e A:System (i) vs. Details (#B57)
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KRETFE: T, S

EREXIL, SHEURITE
REBRIE, AR IBIREE,,
SRHRIH, ERIBALLK,
— B AT, SEEER.
R, LU,
SEHE, LB,
REBERE. J LB S,

o KIXETE-BIEEIF
o BFT: BB BEUNESR, 2/, IRFE, RN, I35, BES
o .. LIBSEEZRI AL (RIRELE: the end)
o ARECERME "KEESE: BRE, AT R, FRF?
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B ILIERR - REE
B THEBY, 808 BT
BERYTRE, USRS,
ST SessiES @, BRI,
EEFHFER, T LODERR,
TR — S MME, RRZ ISR
STRAADRE, TROEDRA,
NERREER, TREERBLL

o Q BER: REELUNE2IEREIBFTERF
o Q EBAEBEAEMQE?

o BIFTZ A E?

e A:System Thinking: €22 (BESR), I5E (BRER), €A, # B

HBE ..
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e Q:9:00am REMA, EESRRIEBEIL? RSB E[TE
I%5?

o Q: KRR S Rif?
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fREI8 125 ] BUERI1Z0H?

BARIFRIZ [ BB BIsRZ, M [125R ] (IR,
WABKNIEFERMSTE 23 &F, F—RBEFIXRE:
o ENEHMBIME, FIELAEE "HREHFSH" 3R

o 73A?
o B4 —HIHVEREE: KIE5s
o EFIMTE?

o B2 IBREMROVT, BN, NERFEDD

o QIELERFTERR ..., BNEREA...

o A IB@mHGANKRBENREEEN, .. BRNIEHEREEE

o RZTEHNR: [1B5M = FREHIF | (Theory = infinite examples)
o RITEN: RIS, ERESS
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SZENR: 125 = HREHI 5

o EEHMRI TIERBIE
o BB BIHEHIL

o U0MTE 125 TOLHIL?
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Q0f0sE [125% ] I OEHEIE? REIRE...

o LUR7318 (Begin with the end); &4 vs. #BED

o NBENHIFEIE, BEBERBHESEEM]

o MW

o INEMEERET

o IIMFFHIW A

o BRIMWA

o EEMWAA

o E55, Iu 1258 |(FI FOEREE: Excel, Minitab, R, Flexsim...)
o BHEISHER, BB HH SO, BEREMWRBESL THEH

o BN HFEEM, BIEIRB S,
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M RioE LR ZE N iR, WEHR
EILREER? (FEExR)

N ERI: e ZRENR NER: T IREN
o Q:'"BRENXRT" SUSE) KPI | ¢ Q:"EEEMRE” S

B e R ERRIN? TEE?
o A ”$5§7JX=‘”:> E—1| o A: THEBENITENZIE
EIEEEH N RES Ae
o Q: lLZMEE System Thinking ZEEIE? "BREXS”
SRS Eiﬁﬁ)é?

o AIIRTIER (UVRHR) BIBE vs. (-A T (KR HABE
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Interpret a”

Misleading Way

o al:aBBFE LI e al=a
e 30:"3EJON 2TE? | o ala’ =abte
e 3 LER IR TE? | o @) =a

e Onlywhenaandbare”,2,3,.., SR
o Q:ab ZEHEER System Thinking =2 B3{R?
o A:/VRifE: BB, AR Real Numbers, ...
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o RIEMILSKENE, NBE L - BRI REHRET
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=K (Probability) vs. ##5T (statistics)

B
- (TEiL)
@)

1 1% 100 8,
Bl: R ERREER 1% B2 @FRS
festrIm

e Distinguish probability and statistics problems.
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02 DT/L;\%%I%?

1.8 ff?ﬁ-ﬁﬁ)ﬁ%‘(* 27 212 HSE W FeyiE R AR
= e il
Bl: #1% 100 8
Bl: B ERREIER 1% B2 BFRR
o Q:57&®EE System Thinking 2 E3& 1%
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G/l 0pNEE

o EE—RHRED, HAHIBEHELAHERR, AT, IR

o BHIFMERDL2EMEIT (5550 HMT) REAMSH
(E—EENBRB, F—EE=WEHN).

o EXFLEFEF 2T REITHNAST, RRIScHINET, LAEREX

ERIVBEBRIFDIRE,
o REH )(2007) BB E: F2F (pp. 36-82) AL 3= (pp.
94-153
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o NEEE, BMEK —ENhEHCHE,
o 55, AR, MEKREBMERIE,
o X! 5K 3KI

o —/NER,/\TEIE, BRI L,
o U, #EKIT, &5 NEE 75 EA;

o =| = =)
COe COe O

o NEAWIEEMENEBER2ENAT, ARIENINE, LIEER
BEEZIVBHERADIRE,

o AXFZBIBIES, LB —BEMHDEMHR. LLAULIETZE
SHENIRE SEBAT VR,
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FEI38: BEIREAEAIT (=2 H)
o BN, BE, EEENERE

o cdf, pdf, ST —

. BLE BRY, NS _EDE

o BUX, RULEX, BERRERS

e sample point, real number, random variable connects them
e cdf. pdf, ID the role they play

e E(X),V(X), 1stand 2nd Moments

e Markov, Chebyshev, P of tail events so easy.

4

o TRABIFRILENESIENAS, ARIZNIMET. LIBEREZEZIVEBR

o ARFABIEIESE, LB —BENARTER. LBRUNEDERSHENIRES
BATWR.
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Central Limit Theorem (CLT)

Q: g "D RBIREIR"

o Q PRIBREIRZ: BiRIR DB SR ESRE (ie.,
2 nHERKE)

e AiE

A: NEwitED S

A BAREIIE, X

. AEBY TAMNRE AR = .Y(”)_'U“
A BRI A TSR T
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Central Limit Theorem (CLT)-Plots

In most Text Books: x-axis: x
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BCERBHIN?

o OE: IE BAE) BVBIF
o BIRE: /\EDP{R¥E Central Limit Theorem (CLT) Y@

o FEm— N BECHBBLIAESUWARME KEEEE:
HE B\F) WEE?

W. M. Song 28 Tsing Hua Univ. FEAZ2 “Begin with the End” — System Thinking



NEHIEMEBEIRE, R2BRKRITEBR
{REEIZR 5

o E—BHIRKIED, BENRDH—BEHRRTIR, 1RV
—ERRIE R,

BES R EBR

IEN=1a~

o Q IREAZIBITE?
o A: RffEBH#E (System Thinking)

o A BERMBMNRETER- &REE (Simulation)
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ESR, AR N EBES BN,
ARG, BEZI0Y [EXIBH ]| BHITRIES,
BL YNGR HH T, BRERRBES 5B,
BEHIER: FHZED, IBIEERT 5,
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o SEBEBBE: [DURRB] NRMKBiM, BiET=BMALE

o EES REH

o MMEL: BEBEXRBELII;,  65R:2015.09.16
AR,

o MERIATBHIZRANBBEEMESHIZN0 (a) yes (b) no
o WHIZ1RBIEESBILN (a) yes (b) no

o WEIEI1EH = FRIEHIF () yes (b) n

o T¥ REBBIOLBIL] WEA:

o TEREMN—TE: (HHEDZR/BINS)
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