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1. Emphasize the following elements of statistical thinking

a. the need for data, b. the importance of data production

c. the omnipresence of variability, d. the measuring and modeling of variability.
2. Incorporate more data and concepts, fewer recipes and derivations. Wherever
possible, automate computations and graphics. An introductory course should

a. rely heavily on real (not merely realistic) data;

b. emphasize statistical concepts, e.g., causation vs. association,
experimental vs. observational and longitudinal vs. cross-sectional studies;
c. rely on computer s rather than computational recipes;
d. treat formal derivations as secondary in importance.
3. Foster active learning through the following alternatives to lecturing:
a. group problem solving and discussion;
c. demonstrations based on class-generated data;

b. laboratory exercise;

d. written and oral presentations; e. projects, either group or individual.
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This report had its genesis in a telephone call to the American Statistical Association
(ASA) from the Education and Human Resources Directorate of the National Science

Foundation., “Can the statistics community offer any contributions
to improving the quality of mathematics education research?
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YTy B x,, Y, [CEREN, £ TOITHD

sy s Ly FImOmMs 52T ETRLAD
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1T ORD AN (AB) =BTA [25 T, 78T

FIONEZENANNIFEDL L O0NEfEcE£4, =
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DER D DITAEREHE L WEIE TR D
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FENBEULENT-Z & T, AT 4aX—05
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, BRx OBARHISIIR CBORMLZICEM S
T%a@iﬁ_%m%ﬁziﬁok:%ﬁ,%
DRRFFENES TNDHHNITE I EF 2T,
Bl Z1E R 7 v—1% 1983 4EiC /) —~ LV EEZE W
F L7, ZRLENCIE, HE8FEEREIC DN
TAVEa—%25 2 b 13RS, B
Gy DMED BB N RANET BT D a
BEEER#bL L TBoNRNo 2D Tl
MWEBWET, b I F2R/EEICAT A
F—MNODOHHMEZEHETE200b LLEY
A, ZORIEIFEERITY, i RAMZEE OB
DHIT UL, BRFFALSRIEN R 2> T
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ThHY, ZZIFUERLEFTHY E LEFR

EHZBUTAEMNIZT A IAT 4774
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RNTHMRICOW TN DX 51T 52 &
JFEED EFNTENE T, RABH L R 72na
ST ETZEWES, &9 bHFED N L
I TENWE LT,
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HEMPHEHOH-ER
—XRERP - TRMEELLTORERZ -

REFEHENFHEDRE

20151026
R KRR FRRFAHER
A R ER

M=

BERZICH 1T HFEFA
REPCHREICESIKE
BEZTEHFYEDLLGLHZF

REFLHBHEHBOEE
BEZORIAILDEE
[REBEFDEMNTELL]
S REHZOEHIEME

NRERZ -TROKELLTOHERZ

— s s
BFPICHTHHFFI A

BSEEDHE

o BERE: SUIVVARK. V-2 Avh—DEE

o EMRBRAEREGRUMN) v—F) | BIMEER (NLTY)

WEEEF

o BEsAER: ARREIEMS HER. LER

BT - BEI7(FUR

o RINZFETHIRE

o HERBIEH. EMSHER FROLK.

- RIS DR, EREN. O—UIER

BB R EEEAAHE

o DAIILANSAD (RKAEFE)EE

c ISV —ABOTHATEE

BRFFTIEHEYEDLZEE

o RECERESR. T, BEGH. R ERER BEGtES A

BEMRE: ST 50 1 FBUE
D=2 By h—DEHE
R L e AL ik oN4
maximize u(x,y) : ZhHBI% . -
i
subject to pX+p,y<m : f'ﬁ%‘lﬁﬁ"]ﬂ]}QM@L (X Y )
L(x,y,A)=u(x.y)-A{p,x+p,y-m} :Lagrangian
[Kuhn-Tucker®FOC]

oL(x,y,A4) | [ou(x,y)
01_ ox B . S Y
0] [oL(xy,4)| |ou(xy) p,
% o
o 0L(xy.4) oL(x,y,A)
/.20,T=m—(pxx+ pyy)zo,ﬂT=0

:Complementary Slackness

IBIEMRE : B %
RO Yy—FL DRAERE

{5 : Ramsey Problem

maximize j{: u(c,)exp[-ot]dt : ZhAILBI%L

subject o % = F(k)=nk —c, : BYERIT R L = RO ok, 4 ),
k>0 @ A

H(c.k.4.t)=u(c )exp[-6t]+ 4 { f (k) —nk, —cl}: Hamiltonian

[Pontryagin ¢>Maximum Principle]

0= w =u(c)exp[-6t]- 4

—%:M:A{f‘(k‘)—n} lim,_,, Ak, =0 :Transversality

dt oK,
dk,_oH(Cok At (c"k"l"t): f (k) —nk, —c,
dt 04, ! o

EWoAEX:
BRI REILEMSD AER, G118
5] : Ramsey Problem
H (ki At) = u(c)exp[-6t]+ 4 { f (k) - nk, ¢} : Hamiltonian
0= OH (c.k. Aut) _da _oH (ki Ast) dk,_oH (ki At)

ac, dt ok, T dt oA
1 dc, .
EW:U(C')“ (k)-n-6}
=
st )k,

dt

! { X ¢=0 i
(0,0) Kucn Ken k".0) 0.0) Ky Ker (k".0)
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HRMIAREX FEROARK

5] : Paul Krugman(1991) Exchnage Rate Target Zone Model
LM: v, +m, — p, = —7i
« dv, = 0dt + odz,
PPP:p, -5, =0
UIP: i, =0+ M

dt
Ito's Lemma: s, =g (7][) =

S =V +m =5 +7E[ds‘]
?71_ t t Tt dt

1 1 o’
dS‘ = qum +E 9 (dﬂl )2 = g”O'dZ‘ + E 9 (O‘dZ‘ )Z = gno-dzl +7 g;mdt

O_Z

=s=g(7) solves = g(q)+7gw(7])

I3 — ARDTHREE
) I OLEAEREH

z;(p;,p,)=0
J( : 7) . {Vﬂ>0:zl(lpl,ﬂp2)—Zl(pl,pz)
with

Zz(pnpz):O
V(P»P,): D, Pz (P P,)=0
04,2l p,20,p, 20 CHADIACES

WEHE51% £ (pp,)eS — (Buy)— (P py)eS

__ Rk
f)|=p|+max‘:ll(p|, pZ)’O:I}A)pI P+ P,

P,
ﬁ] + r)l
flZ v 7 MEASH BSOS GG 72 O TREN R A FFO,

plzpl Zl(pl’p2)=0
3(p, P 5{ . =>3(p,p,):
( ! z) P, =P, ( ! z) {Zz(pppz):o

p2:pz+max|:22(pnpz)’0:| p, =

BEZLBIERZHE DRE
BREBFZDRIMINDEE

@).M. Keynes(1936) General Theory of Employment, Interest
and Money

@).R. Hicks(1939) Value and Capital
@P.A. Samuelson (1947) Foundation of Economic Analysis

@G. Debreu (1959) Theory of Value: An Axiomatic Analysis of
Economic Eqiulibrium
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@).M. Keynes(1936) General Theory of Employment, Interest
and Money

JOHN MAYNARD m.. The above can be illustrated bya diagram? as follows:
OF EMPLOYMENT,
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BEFODRAZANILDEE

@J.R. Hicks(1939) Value and Capital

MATHEMATICAL AFPFENDIX

VALUE
AND

CAPITAL

Second Edition

J-R.HICKS

BEFZDREZAILDEE

@P.A. Samuelson (1947) Foundation of Economic Analysis

“*“Mathematics is a Language.”
=]. Willard Gibbs
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@G. Debreu (1959) Theory of Value: An Axiomatic Analysis of
Economic Eqiulibrium

LE2tU s T Theory of Value

BELDRIMILDEE
@3/0#RFEF (2007) R—IL-VI—F <, AEY D T)LR

Paul Krugman
Hobin Wells
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?gi bl o BMAERETEE Envelope Theorem
i A
i& 75’: ., CRAFHEER
W WS E T LSS
W% A FE B R S EEE 1751
CREFLHER
o —] —_ N = = 4=
ESTEER/IN_FE EEFEETHOILAXT—nfE

Hy_(ﬁlxl‘*'ﬁzxz)H
Mt D oAl T—
BB EENT, BE

U Ry (B X+ BX,)
AT RAX, EX, b
DO L ERT D, Xy
XT(y-AX)=0 TS
= fos =(XTX) " (XTy)

—(BX,+BX,)

Y
Y=Y
Y

X, +BX,

Given a (n by n) real symmetric positive definite
matrix A, there exist a (n by n) real upper triangular
matrix U and a (n by n) real lower triangular matrix L
suchthat A=U'U and A=L"L .

Spectral Decomposition

Cholesky Decomposition
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Forany 4 >0:

a(x,y) ax(xy)
f(Xp, o) =——— Xyg+———=
Fx A=A 00y) T e b M Ty e
// z :ﬁx‘ﬁﬁy
Ty,
7
// of
. Eixx“
Xl) X

0

ISR E Envelope Theorem

[ = AMAIBREE & LA
{mlxlmlz: f(xy) given y}:suxm@ﬂ\ X (y)
= K £ (y)= (X (v).) Vi
PSR SHAZS Byt 1 WALAIAT 5 BRO RORTIEE (y)OZAERIL 2 g
TICHERE R & B BERER)
a(y)_a(xy)
dy x|
yo f(xy): i
W[yw(y)m( X (y). )vwaueﬂum\nnw, = S aacstimem
[MAEZEH D il IR DFOC]

ot (xy)
X

o 0ve) 20

=0

+(y)

[ Awﬁvhhtf‘? (envelope theorem)]

) _A(xy)
dy oy

LRI NE Z

FAE A { L BH REMEB LT

SEZ OB R X

X (va) Qi)

BORFEBEES S RE

d
da‘ r‘a1+w(—c(:>d7'?:wt_cl
A=af . f,=exp (F:t—rsds)
W, =w, f, ¢ Present Discount Values s=0
C,=wf, : Discount Factor

6[rla+vv‘—ct]¢a[—1]

oa ot

6[fl(rla+w‘—c,)]_ fr _6[—ft]
= fr=

oa ! ot

(ra+w,—c)dt—da=0—

f(ra+w, —c)dt- fda=0—

i.e. f, is an integrating factor

RAEHEREEGEITI

Input Output
Quantity y=AX <« X
Price q - p=ATq
Proposition:
y = Ax
vx,vq:{p=Bq <B=A"
P'x=q'y=0
Product Rule (BA)' = ATB'
Quantity z=By=(BA)X <« y=AXx <« X
Price r - q=B"r > p=ATq=(A"B")r
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@Economics of Good and Evil: The Quest for Economic Meaning
from Gilgamesh to Wall Street (2013) Tomas Sedlacek
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