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UN System of National Accounts SNA 1993
SNA
(A) Volume index quantity
(B) value
(C) Volume index

European System of Accounts ESA ; Eurostat Handbook Guidance

EU Volume indicator
(A) Input
(B) Activity
(C) Output the amount of care received by a patient the amount of teaching consumed by a
pupil
(D) Outcome life expectancy the level of education of the population
EU Volume indicator (C)Output
@
(i)

Atkinson Review 2005
Atkinson Review 2005

Principle B

Atkinson Review  Private services  Collective services

Private services

(A)

®)

©) activity outcome



Collective services

Principle C Complementarity between public and private output

Atkinson Review

Office for National Statistics

@) QOL multi-dimensional
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(iii)

(iv)

Halm, Lee and Chassin (2000)
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Spertus, et al. (2003)

The OECD System of National Health Accounts
2000 13

(A)Health care functions (ICHA-HC)
(B)Health care service provider industries (ICHA-HP)

laboratory
(C)Sources of funding health care (ICHA-HF)
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Box 4

2 OECD, 2000, Table 2



OECD

SNA
output=input 1998
3 Atkinson Review, Table 2.1
(A)Cost-weighted output index

UK Department of Health. (2005) Atkinson Review
Dawson, et al. (2005) Castelli,
Dawson, Gravelle and Street, 2007 Castelli, Laudicella and Street. (2008)
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(i) Quality-adjusted CWOI
4 UKDH, 2005, Table 1&Figure 2

(i) QOL Value-weighted Ol
(i11) Value-weighted OI 5 UKDH, 2005, Table 2
Table 3
(iv) patient experience Quality-adjusted CWOI 6
UKDH, 2005, Table 5 (i)Access and waiting; (ii)Safe, high-quality

co-ordinated care; (iii)Better information, more choice; (iv)Building closer relationships; (v)Clean,
friendly, comfortable place to be Public Services Agreement

7 PSA, Annex A

US Bureau of Economic Analysis
(A) Aizcorbe, et al. (2007) National Research Council(2008)
BEA Cutler

(B) Cutler Rosen and Cutler 2007
Cutler National Health Account
8 Rosen and Cutler 2007 Table 1

(i) Health impairments and symptoms QALY QALY Stewart,
Susan, Rebecca Woodward, Rosen and Cutler(2007) Health impairments and symptoms
national survey
(i)
(ii1) Disease model
Disease model health inputs  outputs

cost-effectiveness



Cutler and Richardson (1999)
Health capital Net benefit

ko 1+ r)k

V : Value of a year in perfect health

Health Capital (s) =V [EM}

H,(S) : Health of a person of age S in yeart,
where H,(s)=Pr[Alive at s]-Q,(s)
with Q,(S): Average Quality of Life among those who are alive at age S in yeart

Medical Spendingt(s)z[iprt(Ahve at s+k\s)-mt(s+k)}

k=0 (I+ r)k

M, (S) : Medical spending for people of age S in yeart

Net Benefits of Medical Technology, , ()

= B-AHealth Capital, , (s)—AMedical Spending, . (s)

[ : Share of changes in health capital resulting from changes in medical technology.

B

A Medical Spendin S
Effectiveness Ratio(s)=( P Gr ( )J

AHealth Capital, , (s)

2
(A) Years of Life approach H=1 H=0
(B) Quality-Adjusted Life Years approach prevalence QALY
9 Cutler and Richardson , 1999, Table 5.2 QALY self-reported
health excellent/very good/good/fair/poor ordered

probit

10



(A) Effectiveness ratio YOL
(B)

capital

(A)

(B)
(C) QALY

(A)

McClellan and Newhouse (1999)

QALY 30

0 64% 65 8 health

Cutler and Richardson (1999)

cost-effectiveness Cutler,
Cutler and McClellan 2001 AMI
Cutler, Rosen and Vijan 2006

Cutler, McClellan and Newhouse (1999)  Ford, et al. (2007) AMI
10 Cutler, McClellan and Newhouse ,1999,

Table 9

Cutler, Rosen and Vijan 2006 50% cost-effectiveness

3

®
a. Medical profiling’
3 25% 1990
Garber and Skinner 2008 50%

Cutler, Rosen and Vijan, 2006

* Medical profiling
Spiegelhalter 1996

2005b McClellan and Staiger 1999

2003

cost-effectiveness

Goldstein and

Burgess, Christiansen, Michalak and Morris 2003

Landrum, Normand and Rosenheck

11



Marshall and Spiegelhalter

1989

PTCA

Appropriateness

(i)

(iii)

®)

2001 Bronskill, et al. 2002 AMI
2005a

Hannan, et al.

Birkmeyer, et al. 2002 Birkmeyer, et al. 2003

Kawabuchi and Sugihara 2006 AMI
Brook RAND
Over-use
additive
5% B 5 A
10

Cardiac Surgery/CABG

PTCA CABG

1 Garber and Skinner, 2008, Figure 3

flat-of-the-curve

(1) McClellan, McNeil and Newhouse (1994)

(i) Skinner, Staiger and Fisher 2006) AMI

(iii) Skinner and Staiger 2009 AMI
(iv) Garber and Skinner 2008
Skinner, Staiger and Fisher 2006) AMI 1990
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90
2 Skinner, Staiger and Fisher, 2006, Exhibit 2 Cutler, Rosen and Vijan 2006
70 cost-effectiveness 80 90
3 Cutler, Rosen and Vijan, 2006, Figure 1

cost-effectiveness

(A) (B)
Regional variations Fisher, et al. (2003)
Skinner, Fisher and Wennberg 2005 DEA
Hollingworth (2003)

(CO)QALY
@) scaling
(1) adjustment Over

time QOL

(ii1) Censored data excellent

Cutler and Richardson (1999)
(A) Fukui and Iwamoto 2004
Cutler and Richardson (1999) Fukui and Iwamoto, 2004, Table 6

4 Fukui and Iwamoto, 2004, Figure 6

@) Cutler and Richardson (1999)

(i)

13



QALY Cutler and Richardson (1999)
Fukui and Iwamoto 2004

QALY
and Iwamoto 2004
(B) Murphy and Topel 2003

H, u(c,l,)

j “H,u(c,,1)S (t, a)e PVt S(t,a) a t

a

U

A(a) a

U(@)=[ {HuE,1)Sta)e ™ + uly, —cJe 1S, a)dt + u- Aa)

(24
= r{u(ct,’ L) _ C,+ yt}S(t, a)l (t,a)dt+ FMMS(L a)dt
a uC é Ht uC
I =In[S(t,a)]
Murphy and Topel 2003 2009
2009
10
QALY
©) Murphy and Topel 2003 Nordhaus 2003

14
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WHO, Health Systems: Improving Performance 2000

191 health system
3 health system
(i) Health disability-adjusted life expectancy Total 50
Level 25
Distribution 25
(i1) Responsiveness Total 25
Level 12.5%
Distribution 12.5%
(ii1) Fairness Total =Distribution 25%
Responsiveness
(i) Respect for Persons 50%
Respect for dignity 16.7%
Confidentiality 16.7%
Autonomy 16.7%
(i1) Clinical orientation 50%
Prompt attention 20%
Quality of amenities 15%
Access to social support networks 10%
Choice of provider 5%
125 1006 WHO
fixed effect “frontier” model
health expenditure Evans, et al., 2000

Yie =& + B Xy + B X +ﬂ3(xm)2 +,B4(Xzit)2 + B (X i) (X)) +V

WHO, 2000, Annex Table 10
fixed effect

Greene 2005

true fixed effects stochastic frontier model

15
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Vi =+ B X +V, + Uy, where U, ~|U; | and U; ~ N(O,GVZ) Lv,

Vie ~ N (0, sz)

WHO
Murray and Evans, eds., 2003

(A) Cutler, McClellan, Newhouse and Remler (1998)
Cost of Living Index

UH(M(t,)),Y = p(t)-m(t,)-C] =U[H(M(1,)),Y = p(t,) - m(t,)]

H Health capital m Y p C
t, X
C=U H,/U,)dm-d(p-m)
Cost of Living Index

coL,, =1-C/Y,

H
real Cost of Living Index GDP 1%
5 Cutler, McClellan, Newhouse and Remler,
1998, Figure V

(B) Berndt, Busch and Frank 2001
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EUROSTAT (2001)

EUROSTAT(2001)
OECD(2008b)
EUROSTAT(2001)
—L ]
—1 1
L
3
(A)
(B)
©
5 (2009)
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1998 SNA
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General Certificate of Secondary Education(GCSE)” 1994

1997
180
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Atkinson, Tony (2005) Atkinson Review
2005 Atkinson Review
(A)
(B)
(A) 2005 SNA
2009
11 16
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Atkinson Review Office for National Statistics(ONS)

(A)
(i) GCSE
GCSE (A)

(B)
(i)

11 GCSE

8
(B)
(Office for Standards in Education, Ofsted) 1992
2000
1
2001
(KS
)
2007 ONS
Blue Book 2006 9.6 1996 2005
6.6 GDP 0.2

2 1996

ONS 2008

3 1996 2007
5.3 3.8

8 KS1(5-7 ) KS2(7-11 ) KS3(11-14 ) KS4(14-16 )
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Every Child Matters(ECM)

ECM 2003 9
(A) (B) (©)
(D) (E)
SNA
Hanushek(2006)
Percentage distribution of estimated effect of key resources on student performance, based on 376 studies
Resources Mumbser of Statistically significant Sratistically
eslimates Pasitive Negative insignificant
Feal classroom resources
Teacher—pupil ratio 276 145 14% T2%
Teacher education 170 9 3 B6
Teacher experience 206 28 3 66
Financial aggregates
Teacher salary 115 20 T 13
Expenditure per pupil 163 27 7 it
Other
Facilitics 91 9 5 B
Administration 75 12 5 B3

Hanushek(2006)

20
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Christian (2006)

(A)
0.12 0.19

0.13

0.03
B)

1980 2001
18/1
12
13

©

of Educational Progress(NAEP)

® Rivkin, Hanushek and Kain(2002)
10 Rivkin et al(2005)
1 Ferguson(1991)
12 Finn(1998)
13 Hanushek(1998, 2002)
14 Christian(2006)
15
2 10
10 2

8.3

1980 5.3 2000 8.8
9
0.06
10
18.7 15.9
1
17
National Assessment
0.07 0.22 14
15
10
1
10 3.3
17 NAEP
17 NAEP
27.5
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(1980-2001)
%

| 241

0.73
> 0.85

0.92
1.06

0.97
1.22
0.90
1.00

Christian(2006)

1.2
1.4

(1980-2001)
%

| 233

1.23
> 1.23
140
1.39
1.27

Christian(2006)

16 associate”s degrees=2 bachelor®s degrees =4

master"s degrees=4 Tfirst-professional degrees =6 doctoral degrees =8

22



1.5
%
1980-1990 | 1990-2001 | 1980-2001
2.20 2.71 247
0.56 156 1.08
101 1.86 145

Christian(2006)
= NAEP
8 Fraumeni (2006)

23
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FISIM Financial Intermediation Services Indirectly Measured

93SNA OECD
GDP 20
FISIM
21
Production Approach Intermediation
Approach Intermediation Approach (A)Asset

Approach (B)User Cost Approach (C)Value-Added Approach
Production Approach

Intermediation Approach
22

Asset Approach

User Cost Approach FISIM

reference rate

19 (2009)

20

2 FISIM

EU

2 Intermediation Approach Berger and Humphrey(1992)

24



Value-Added Approach

FISIM
FISIM

FISIM

(A)
FISIM

FISIM

GDP
FISIM

FISIM
(B)FISIM (©)

FISIM
FISIM
FISIM

FISIM
FISIM

(B)
FISIM

FISIM

93SNA
(AFISIM

25



FISIM
FISIM
FISIM
EU
(A)
(B)
(A (B)
FISIM
25
FISIM
(A)
(B) (©)
2 FISIM
MBS  CBO
2 NIPA
2 CPI

FISIM

FISIM~~
23
FISIM
FISIM
(A)
IT
(B)
FISIM
24
(B)
(A)
GDP

"the volume of banking transactions

ATM
Moulton (2000)

26
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GDP
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GDP
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(©)
FISIM

(B)

FISIM (A)
FISIM
1980
FISIM
FISIM
FISIM
FISIM
FISIM
FISIM
FISIM
FISIM
FISIM
FISIM

Wang Basu 2008

27



FISIM

Wang Basu(2008) FISIM
26
FISIM
27
Wang Basu (2008) 1997 2007
FISIM 21 GDP 0.3
OECD 2008a
FISIM 2003 1 2007 4
24.3
42.9 FISIM
2 2009 (FISIM
) ( )
( )
SN G ()
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28

AMI

1
6 7
2
16
AMI
AMI
26 3146
3

9.1 17 7.6

Killipl  Killip2

28

17

10

15

AMI

29

17

15

Killip
Killip3

AMI

Killip4

10

26
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PCI
CABG
CABG  PCI
PCI POBA 17
3
IVUS MRI
17
3
B- 15 16
17
ACEI 15 16 17
ARB
AMI
4 PCI
16 17
PCI 90
AHA/ACC 90 PCI
90
PCI
5 AMI

30



50

25 16.0 23
4 20 26
17 16
6
18 3
10
PCI PCI
192 19
8
B_
14
9

2.5

30
23 100
0 35.4 15
60.6 415 333 CABG
3 6 13 21
7
55
0 7 11 50.9
B_
ACEI
6 12
ACEI
3
12 14
time

31

PCI

12
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time 2

Killip

logit(z;) =a+ B-X; +y-time; +¢&;

logit(z;)=a+a, + B-X; +y-time; +¢;

a ~N(0,57)

logit(z) =a+a + B-X; +(y +¢)-timg; + ¢,

a,~N(0,07)
¢, ~ N(0,57)
10
10 0.86
14
16 17

32



16

10

AMI

AMI

17 25
11
QOL
X, S
Sp - %
St - X
So * Xo
1
0 I
r<l

(A=r-dy)-x

(1-dy)- X,

33

15

Killip
QOL
t
0 t
s, =1-d,
So'XO (l_do)xo
dt =rt'd0



15 8

AMI
5
6
16 1 17 2
|
30
12
22 23
2 20 7
1
1 22 23 1.9 1.6
2 20 30
PCI 8
PCI
PCI
PCI
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AMI

/ /
UK Department of Health 2005 Cutler and Richardson
1999 SNA

SNA

evidence-based

FISIM QE

FISIM
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1 Orosz, Eva, and David Morgan. (2004) SHA-Based Bational Health Accounts in Thirteen OECD Countries

Box 4
Status of the SHA-based health accounts

Status of institutionalisation of the
SHA-based health accounts

SHA Tables
available as of

Is there a difference between
value of total expenditure on

June 2004 health for national and
international reporting?
Australia Institutionalised” 1999/2000; yes
2000/2001
Canada Institutionalised 1999 yes
Denmark Pilot SHA study’ 1999 yes
Germany Institutionalised 1992-2002 yes
Hungary Institutionalised 1998-2002 no
Japan Institutionalised 2000 yes
Korea Institutionalised 1998-2001 yes
Mexico Institutionalised 1999-2001 yes
Netherlands | Health and Social Care Accounts are | 1998 - 2002 yes
published annually
Poland Pilot study 1999 yes
Spain Institutionalised 1999-2001 yes
Switzerland Institutionalised 1995 - 2002 no
Turkey Pilot study " 1999, 2000 yes

36




2 OECD (2000) A System of Health Accounts.
Table 2. Current expenditure on health by function and provider industry

Health care provider industry by function of care and provider industry

Hospitals Nursing and  Providers of ambulatory health care
residential Offices of  Offices of Offices of other Out-patient Medical and  Providers of ~ All other providers
Health care by function ICHA-HC code care facilities physicians dentists  health practitione care centers diagnostic ~ home health  of ambulatory
laboratpries  care services health care

In-patient care

Curative and rehabilitative care HC.1.1; 2.1

Long-term nursing care HC.3.1
Services of day-care

Curative and rehabilitative care HC.1.2; 2.2

Long-term nursing care HC.3.2
Out-patient care

Out-patient curative and rehabilitative care HC.1.3; 2.3

Basic medical and diagnostic services HC.1.3.1

Out-patient dental care HC.1.3.2

All other specialised health care HC.1.3.3

All other out-patient care HC.1.3.3
Home care

Curative and rehabilitative care HC.1.4; 24

Long-term nursing care HC.3.3
Ancillary services to health care HC.4
Medical goods dispensed to out-patients HC.5

Pharmaceut. and other medical non-durables HC5.1

Therap. appliances and other med. durables HC.5.2

Total expenditure on personal health care

Prevention and public health services HC.6
Health administration and health insurance HC.7

Total current expenditure on health care

37



3 Atkinson, Tony (2005) Atkinson Review

Table 2.1 Post-1998 developments in ONS measurement of government output
Per cemt
government
spending in Main Crewolwed

Functicn 2000 Date introeduced COMPOonents administraticns Reference

Health 20.3 Intreedwced in the Hospital cost Separate data for Ecorrormic Trend's,
Blue Book T998, weeighted activity England, Wales, October 1998
wwith data from index, Family Health Scotland and
1986, method Services [numbser Morthem Iredand
updated 2004 of GPF consultations,_

etc)

Education 17.1 Introdwced in the Pupil mumbers — Uk figure for Ecorsormiic Trend's,
Blue Book 1995, Cuality adjustment pupil numbers Ocrober 1998
weith data from of 025 per cent in nurseries and
19865 o primarny and primary and

secondarny schools secomndary schools

Administration 2.7 Introdwced in the MNumber of benefit Umnited Eingdom Ecorrarmiic Trend's,

of Social Security Blue Book 1995, daims for 12 largest October 1998
wwith data from benefits
1986 Mo allowance for

oollection of
ocontributions

Administration 0 Fartally imroduced im Mumber of prisoners, Great Britain for Ecorsormiic Trend's,

of Justice the Blue Bock 2000, legal aid cases, prisons, otherwise Seprember 2000,
weith full impact in court cases, and England and Wales for probation,
the Blue Bock 2007, probation cost- Movember 2001
weith data back to weaighted activity
1994 1 index

Fire 1.1 Introduced in Blue Mumber of fires,_ England, Wales Ecorroimiic Trend's,
Book 2007, with fire prevention amd and Martherm MNowember 2001
data from 1994 Q1 special services Ireland

Personal Social 7.4 Intredwced in Slwe Children and adults England Ecorsormiic Trend's,

Services Book 2007, with in care and prowvision Mowvember 2001
data from 19941 Q1 of home helps

Police 5.8 Experimental Cleared-up arimes of England, Wales Ecorormic Trend's,

different types

and Mortherm
Irefand

May 2003

Sovurce: Office for Nationsl Statistics
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4 UK Department of Health. (2005) Healthcare Output and Productivity

Table 1: York/NIESR Estimates of Quality Adjusted NHS Output Growth (constant prices)

Unadjusted Quality Effect of Unadjusted Quality Effect of
output adjusted quality output adjusted quality
growth: output adjustment: growth: output adjustment:
hospitals growth: hospitals NHS growth: NHS
hospitals NHS
Yo o Vo Fo
1998/99 — 1999/2000 2.03 1.28 -0.74 2.61 2.22 -0.39
1999/2000 — 2000/2001 1.54 1.80 +0.26 2.11 2.26 +0.15
2000/01 — 2001/02 4.48 4.31 -0.17 3.85 3.74 -0.11
2001/2 — 2002/3 3.94 5.06 +1.12 5.07 5.78 +0.72
2002/3 — 2003/4 4.78 5.56 +0.78 4.43 4.93 +0.49
Average 3.35 3.60 +0.25 3.62 3.79 +0.17

Figure 2: NHS Output Growth with York/NIESR Quality Adjustments

125

120

115

110

105

100

1998/9

Hospital, with Quality
— Hospital, unadjusted

"1999,/2000'

200041 200172

39

2002/3

2003/4

=== NHS, with Quality
NHS, unadjusted




5 UK Department of Health. (2005) Healthcare Output and Productivity

Table 2: Effect of Using Value Weights for Statins

NHS Output Growth ~ NHS Output Growth  Effect of
using cost weights  using value weight ~ Change
for statins for statins

1998/99 - 1999/2000 2.22% 2.94% 0.72%
1999/2000 - 2000/2001 2.26% 3.09% 0.84%
2000/01 - 2001/02 3.74% 4.52% 0.77%
2001/2 - 2002/3 5.78% 6.61% 0.83%
2002/3 - 2003/4 4.93% 5.84% 0.91%
Note: Table uses the York/NIESR quality adjusted output growth from Table 1,
with either cost weight or value weight for statins.

40




6 UK Department of Health. (2005) Healthcare Output and Productivity

Table 5: The Impact of Illustrative Patient Experience Quality Adjustments on
Output Growth

Total % Output Growth Unadjusted Adjusted Impact

2001/2-2002/3 5.78 5.94 0.16
2002/3-2003/4 4.93 5.11 0.19
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% 7% UK Department of Health. Public Service Agrrement.

Annex A: Draft DSOs (short)

Departmental Strategic Objective

Outcome

Departmental Strategic Objective or

Con

1: Better health and well-being for all:
Helping you stay healthy and well,
empowenng you to live independently and
tackling health inequalities

Help improve every ciizen's overall health,
life-expectancy and emotional well-being

Self-reported measure of people’s overall health (EQ5D)

‘Access to psychological therapies: proportion of people with depression and/or anxiety disorders who are offered psychological therapies

THFSA

Suicde & Injury of undetermined intent mortality rate (reduction of at least 20% by 2010)

DHPEA (oo

Emotional health and wellbeing and CAMHS: Effectiveness of CAMHS & Adult Mental Health Services

DCSF FoA

] daf ) W) =]

All-age all cause mortality rate per 100,000 (and gap between spearhead group and national average)

D PSA [proxy 1o support e
and

Qrgets)

=75 CVD Mortality Rate (reduction of at least 40% by 2010)

fargets
GH FSA [cont]

=75 Cancer Mortality Rate (reduction of at least 20% by 2010}

DH PEA (00

@ ~| o

Prepardness against pandemic influenza

Help improve citizen's quality of life -
helping people to live healthier, more
independent, disease-free lives

Healthy life expectancy at age 65

DWP oA

Proportion of adults (18 and over) supported directly through social care to live independently at home

T PEA

11

Proportion of people achieving independence 3 months after entering care/ re-hab - rate per 10,000

12

Smoking prevalence among people aged 16 and over, and aged 16 and over in routine and manual groups (quit rates used as local proxy in 06/09)

FEA (supporis]

13

Levels of childhood obesity (reception year children)

DCSF PSA

14

Percentage change in the number of alcohol related hospital admissions

AG PeA

15

Percentage change in the numbers of drug users recorded as being in effective treatment

HO PSA

16

Per of infants b d at 6-8 weeks

DCSF oA

Hospital admissions caused by unintended and deliberate injuries

DCSF PSA

18

Under-18 conception rate per 1,000 females aged 15-17

DOCSF PSA

19

Prevalence of Chlamydia in under 20 year olds

Help the most vulnerable achieve their
aspirations, building a fairer society

20

Proportion of adults with moderate to severe leaming disabilities known to Councils with Aduit Social Services responsibilities in settied
accommodation

TO PSA

21

Proportion of adults in contact with secondary mental health services in employment

TO PSA

22

Proportion of adults in contact with secondary mental health services in setfled accomodation

23

TOPSA

Proportion of adults with moderate to severe leaming disabilities known to Councils with Adult Social Services responsibilities in employment

TC PSA

2: Better care for all:

The best possible health and social care,
offering safe and effective services, when
and where you need help and empowering
you in your choices

Improve the safety, cleanliness and delivery]
of optimum care

Health Care Associated Infection rates - MRSA

OH PSA

25

Health Care Associated Infection rates - Clostridium Difficile

TH PSA

26

Number of delayed transfers of care per 100,000 population (aged 18 and over)

27

The proportion of people with long-term conditions who are supported by people providing health and social care services to be independent and in
conirol of their condition

TF PSA (In 0ev]

Make services more personal - more
convenient, responsive and designed
around the user

28

NHS-reported referral-to-treatment times for admitted patients.

OH PEA

29

NHS-reported referral-to-treatment times for non-admitted patients

OH PSA

30

Patient reporied experience of access to GP sernvices

THFSA

EX

Timeliness of social care rent

3z

Timeliness of social care packages

33

Proportion of all deaths that occur at home

Adults and older people receiving direct payments andlor individual budgets per 100,000 population (aged 18 and over)

35

Percentage of women who have seen a midwife or a matemity health professional for an assessment of health and social care needs, risk, and
choices by 12 completed weeks of their pregnancy

THFPSA

Improve the experience for patients, users
and carers - treating every person with
dignity and respect and giving them maore
control

Self reported experience of patients & users

A FEA

Proportion of carers receiving a 'carers break’ or a specific service for carers as a percentage of clients receiving community based services

Pafient and user reported measure of respect and dignity in their treatment

Parenis’ experience of services for disabled children including core offer

3: Better value for all;

Delivering affordable, efficient and
sustainable services, contributing to the
wider economy and nation

Ensure an effective system - that is
productive and efficient providing best
value-for-money for the taxpayer

DCSF PoA

Number of emergency bed days per head of weighted population

Financial balance (PCT)

Prescribing indicator

Secure the long term sustainability of health
& social care for this and future generations

Public confidence in NHS

NHS estates energy/carbon efficiency

Sirategic Framework Annex A DSO & PSA Indicators xis DS0s.

010772008
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8

Rosen, Allison, and David Cutler. (2007) Measuring Medical Care Productivity

Table 1. Conceptual Model of Satellite
National Health Accounts

Inputs

Qutputs
Medical Care Health status
Market labor/capital Longevity
Volunteer labor Quality of life

Time invested in own health
Other consumption items
Research and development
Quality of the environment

Financial externalities
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9 Cutler, David M., and Elizabeth Richardson. (1999) Your Money and Your Life
Table 5.2
Disease incidence and quality of life

Prevalence QALY weight
Condition 1970 1990 1970 1980 1990
Amputee 6.1 6.0 0.87 088 0.89
Arthritis(a) 1118 1278 069 074 079
Blindness 8.6 2.0 073 080 0.87
Other vision 480  30.2 084 088 093
Cancer(b) 111 187 070 070 0.70
Cardiovascular disease(a) 647 993 057 064 071
Diabetes(a) 459 543 065 065 0.66
Hearing 809 912 091 092 093
Orthopedic(a) 102.1 1350 070 079 0.88
Paralysis(a) 7.4 7.1 062 065 0.68

Note: Prevalence is adjusted for the change in the age- and sex-mix of the population.
a There are also interactions for these QALY estimates which are not reported.

b QALY estimate is based on review of literature rather than model estimate.
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10 Cutler, McClellan and Newhouse. (1999) The Costs and Benefits of Intensive Treatment for Cardiovascular Disease.

Table 7: Estimated Acute Mortality Benefits of Changes in Acute Treatment of AMI

Share of Mortality Reduction Explained (%)

Absolute Adjusted Change in Use,
Therapy Benefit™ Benefit** 1995-1975 (%) Estimate 1 Estimate 2 Upper Lower
Pharmaceuticals
Beta Blockers 0.021 0.018 29 5% 5% 9% 1%
Aspirin 0.042 0.038 60 23 23 30 11
Nitrates 0.010 0.008 30 0 3 5 (4]
Heparinfanticoagulants 0.040 0.008 -4 0 1 2 0
Calcium-channel Blockers -0.020 -0.015 31 0 -2 3 -5
Lidocaine -0.060 -0.045 -15 0 7 (V] 0
Magnesium -0.003 -0.003 8.5 0 0 7 0
ACE inhibitors 0.010 0.008 24 2 2 3
Thrombolytics 0.045 0.036 31 11 11 13 9
Procedures
Primary PTCA 0.045 0.036 9.1 3 3 4
Other PTCA 0.010 0.008 15 0 1
CABG 0.010 0.008 6.7 0 1 3
Total 45% 55% 85% 20%

Note: Based on data analysis in Heidenreich and McClellan (1997).

* based on meta-analysis odds ratio and 1975 mortality of 22%. ** adjusted for interactions between therapies.

+ % of 1995-1975 decrease in AMI case fatality rates explained by changes in use of each treatment. Estimate |1 assumes mortality effect for
only beta-blockade, aspirin, thrombolytics, ACE inhibition, and primary PTCA. Estimate 2 assumes that the true benefit or harm for each drug
equals the estimate from meta-analysis. “Upper” uses the favorable 95% confidence limit from meta-analysis of the mortality reduction for
each drug. “Lower” uses the unfavorable 95%5 confidence limit, and assumes only aspirin. primary PTCA, thrombolytics and ACE inhibitors
affect mortalitv.
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Fukui, Tadashi and Yasushi Iwamoto. (2004) Medical Spending and the Health Outcome of the Japanese Population.

Table 6: The Costs and Benefits of Changes m Medical Spending

(million yen)

Years of Life Approarch

QALY Approarch

1990-1999 1990-1999
age 0, male
Change in health capital 29 1.9
Change in medical spending 0.6 0.6
Effectiveness ratio 28 % 30%
[23%, 29%] [26%, 57 %]
age 0, female
Change in health capital 205 1.9
Change in medical spending 0.5 D5
Effectiveness ratio 18% 24 %
[12%, 21%] [25%, 26%]
age 65, male
Change in health capital 6.8 Ol |
Change in medical spending 1.4 1:4
Effectiveness ratio 21% 28%
[18%, 24%] [27%, 28%]
age 65, female
Change in health capital 12.1 3.6
Change in medical spending 1.1 11
Effectiveness ratio 9% 30%

[8%, 10%]

[35%, 27%]

Note: Baseline calculations assume the real discount rate is 3 percent. The numbers in [ . ]
are the effectiveness ratio assuming a 0 percent discount rate and a 6 percent discount rate

respectively.
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12

WHO (2000) Health Systems: Improving Performance.

Annex Table 10 Health system performance in all Member States, WHO indexes, estimates for 1997

PERFORMANCE ON HEALTH LEVEL (DALE) OVERALL PERFORMANCE
Rank  Uncertainty Member State Index ~ Uncertainty ~ Rank  Uncertainty Member State Index ~ Uncertainty
interval interval interval interval

I 1-5 Oman 0992 0975-1.000 1 1-5 Fanee 0994 0982-1.000
1 1-4 Ml 0989 0.968-1.000 2 1-5 el 0991 0.978-1.000
3 1-1 el 0976 0.957-099% 3 1-6  SanMarino 0988  0.973-1.000
§ 2-7  France 0974 0953 -099% & 1-7  hndoma 0982 0966-0.997
5 1-1  SanMarino 0971 0.949-0988 5 3-1 Maila 0978 0965-0.993
6 3-8 Span 0968  0.948-0989 6 1-11  Singapore 0973 0947-0.998
I 4-9  Andom 094 0.942-0980 T 4-§  Span 0972 0959-0.985
B 3-12 Jamaia 09%  0928-098 8 4-14 Oman 0961 0938-0.985
9 7-1 Japan 0945 0.926-0963 0 7-12  Austri 0959 0.946-0972
0 8-15  SaudiArabia 093  0915-09%9 0 8-11  Japan 0957 094 - 0.965
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Garber, Alan, and Jonathan Skinner. (2008) Is American Health Care Uniquely Inefficient?

Iigure 3
Health Care Production Functions: Shifting over Time

e PI2008)

PF(1988)

Survival

0 Factor Inputs
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2 Skinner, Jonathan , Douglas Staiger and Elliott Fisher. (2006) Is Technological Change in Medicine Always Worth It?

EXHIBIT 2
Adjusted One-Year Survival For Elderly Medicare Beneficiaries With An Acute
Myocardial Infarction (AMI), 1984-2002

Percent surviving one year

70
Cutler/McClellan - 1
65 — ™ - ——— Skinner et al.
—*
- -
60 .=
- gy - =
55
1985 1990 1995 2000

SOURCES: Data generating the dashed line (1984-1994) are from D.M. Cutler and M. McClellan, “Is Technological Change in
Medicine Worth I[t?" Health Affairs 21, no. 5 (2001): 11-29. Data generating the solid line (1985-2002) are from the authors’
calculations using Medicare claims data.

NOTE: The vertical axis measures the percentage of elderly Medicare beneficiaries who survive the index AMI; this is equal to
100 minus the percentage oneyear mortality.
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3 Cutler, David, Allison Rosen and Sandeep Vijan. (2006) The Value of Medical Spending in the U.S., 1960-2000.

250,000+
@
-
E 200,000+
e
2
i 65 Yr of age
3 150,000+
s
3 45 Yr of age
E 100,000
o
%’“ 15 Yr of age
T 50,000
]
=%
v Mewbaorn

| | |
1960-1970 1970-1980 1980-1990 1990-2000

Figure 1. Longitudinal Trends in the Costs per Year of Life Gained in Four
Age Groups.

Spending per year of life gained was defined by the change in spending
over the decade divided by the change in expected years of life over the
decade.
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4

Fukui, Tadashi and Yasushi Iwamoto. (2004) Medical Spending and the Health Outcome of the Japanese Population.

Figure 6(b): The Relation between Life Expectancy and Medical Spending per Capita

Percentage Change in Life
Expectancy from 1990 to 2000

(Females at Birth)

38 -
* .
36 L
*
- . * L g
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[ L 2 -
32 b . . - .
] 1 *—d ——r [
‘o
3 I > - y =-0.0063x + 3.4159
. i RZ = 0.0232
. .
28 | I s L4 >
* |
26 | [ )
24 1 1 1 1 1 1 1 1 1 1
20 25 30 35 40 45 50 b5 60 65 70

Percentage Change in Medical Spending per Capita from 1990 to 1999
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5

Cutler, David, Mark McClellan, Joseph Newhouse and Dahlia Remler. (1998) Are Medical Prices Declining?

1.05

095

Cost of Living Index
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Year

m $10,000/year o $25,000/year A $50,000/year |

FIGURE V
Cost of Living Index
Index is normalized to 1 in 1984.
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15
16
17

Total

15
16
17

Total

15
16
17

Total

death
0.100
0.091
0.076

0.088

Ibbb
0.055
0.038
0.051

0.045

hyper

0.575
0.616
0.613

0.608

age
67.9
68.1
67.3

67.8

vf
0.050
0.034
0.029

0.035

koushi~u
0.375
0.420
0417

0411

Killip
killipl
0.568
0571
0.572

0571

stemi

db
0.429
0.405
0.386

0.403
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Killip
killip2
0.168
0.185
0.207

0.189

ap

0.123
0.127
0.121

0.125

copd
0.021
0.017
0.024

0.020

Killip
killip3
0.123
0.129
0.106

0.121

hf
0.121
0.082
0.084

0.089

bleeding
0.008
0.018
0.022

0.018

Killip
killip4
0.139
0.113
0.113

0.118

mi_old
0.133
0.122
0.120

0.123

smoke

0.315
0.351
0.368

0.351

LVEF
514
518
524

517



15
16
17

Total

15
16
17

Total

15
16
17

Total

ecg_yn

0.991
0.989
0.992

0.990

poba

0.129
0.083
0.099

0.097
IVUS
ivus_ yn
0.230
0.244
0.270

0.250

cag_yn
0.917
0.921
0.942

0.927

stent ~n
0.663
0.672
0.552

0.631

scinti~n
0.195
0.244
0.302

0.253

PCI
pci_yn

0.821
0.829
0.845

0.833

des

0.005
0.055
0.176

0.085
MRI
mri_yn
0.002
0.003
0.002

0.003
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lytic_yn
0.033
0.036
0.039

0.036

DCA
dca

0.008
0.003
0.001

0.003

CABG
cabg_yn

0.060
0.057
0.044

0.053

rota
0.003
0.006
0.010

0.007

IABP
iabp_yn

0.129
0.137
0.125

0.132

PCPS
pcps_yn

0.020
0.018
0.020

0.019



15
16
17

Total

15
16
17

Total

asp_t~yn
0.958
0.955
0.969

0.960

stati~yn
0.353
0.394
0421

0.395

B-
bbl~n_yn
0.200
0.302
0.305

0.284

GP lla/llla
gly~n_yn

0.000
0.001
0.000

0.001

cbloc~yn

0.089
0.135
0.160

0.135
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ACEI
ace t~yn
0.293
0.353
0.324

0.333

ARB
arb t~yn
0.256
0.313
0.351

0.315



median time

PCI CABG
fy ecg_time asp_time pci_time lyti~ime cabg t-e
15 5 10 93 26 8600
16 5 20 95 40 12960
17 5 20 90 24 9360
Total 5 20 90 30 10080
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hp

10

11

12

13

14

15

death

0.133
105

0.054
368

0.267
15

0.086
81

0.081
272

0.140
43

0.148

0.108

37

0.157
89

0.000
0.000
22

0.091
33

0.111
253

0.037
54

0.025
79

15
death15

0.129
31

0.035
57

0.000
2

0.176
17

0.085

130

0.333

0.000

0.167

48

0.000

0.250

0.079
38

16

death16

0.122
49

0.049
182

0.333
6

0.045
44

0.078
116

0.184
38

0.138
29

0.158
38

0.000
11

0.111
18

0.140
129

17
deathl17

0.063
16

0.070
129

0.286
7

0.105
19

0.050
20

0.000

0.000

0.000

0.000

11

0.081
86

0.056
36

0.026
77

hp
16

17

18

19

20

21

22

23

24

25

26

Total

death

0.086
174

0.118
187

0.078
51

0.136
22

0.058
310

0.078
141

0.286
35

0.160
144

0.071
183

0.034
88

0.076
397

0.088
3246

15
death15

0.083
24

0.067
30

0.000
8

0.121
33

0.250
12

0.143
0.238
21

0.000
21

0.000
14

0.117
77

0.100
591

61

16
death16

0.091
110

0.131
84

0.091
22

0.125
8

0.059
152

0.062
81

0.222
9

0.099
81

0.113
97

0.071
42

0.065
186

0.091
1532

17
death17

0.075
40

0.123
73

0.095
21

0.143
14

0.040
125

0.063
48

0.368
19

0.238
42

0.031
65

0.000
32

0.067
134

0.076
1023



PCI CABG
asp_yn cag_yn pci_yn des lytic yn cabg yn
1 0.876 1.000 0.924 0.219 0.029 0.067
2 0.987 0.992 0.957 0.062 0.000 0.038
3 1.000 1.000 1.000 0.200 0.333 0.133
4 0.928 0.904 0.831 0.012 0.000 0.000
5 0.996 0.909 0.851 0.000 0.007 0.043
6 0.977 0.976 0.907 0.023 0.023 0.140
7 0.656 1.000 0.984 0.148 0.049 0.000
8 0.974 1.000 1.000 0.000 0.000 0.026
9 0.967 0.946 0.902 0.011 0.011 0.065
10 1.000 1.000 1.000 0.000 0.000 0.000
11 1.000 1.000 1.000 0.000 0.136 0.000
12 0.909 1.000 0.970 0.000 0.606 0.000
13 0.992 0.829 0.626 0.027 0.004 0.109
14 1.000 0.982 0.964 0.036 0.000 0.036
15 1.000 0.924 0.848 0.354 0.025 0.000
16 0.948 0.838 0.736 0.230 0.006 0.040
17 0.962 0.885 0.759 0.187 0.037 0.096
18 0.943 0.792 0.755 0.019 0.415 0.038
19 0.909 1.000 1.000 0.273 0.091 0.000
20 0.910 0.997 0971 0.003 0.026 0.010
21 0.879 0.943 0.830 0.035 0.099 0.142
22 1.000 0.889 0.833 0.083 0.250 0.000
23 0.976 0.829 0.596 0.069 0.014 0.082
24 0.988 0.903 0.735 0.060 0.027 0.043
25 0.989 0.932 0.830 0.170 0.045 0.000
26 0.932 0.950 0.805 0.120 0.005 0.080
Total 0.952 0.928 0.833 0.084 0.036 0.055
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25
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Total

136
73
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Total

34
321

209

1804

p50

1440
10
30

104
10
90
10

125

17.5
80
10
10
30

245

180

100

1440

asp_time

mean

1994.1
248.3
188.2
135.1

11.2
100.0
153
139
55.4
80.0
1245
16.4
80.8
53.2
216.5
368.5

2084.4

105.3
31.0
55.4

130.1

1153
39.0
90.3
35.0

203.0

199.2

sd

1581.5
2001.1
4294
187.6
12.0
48.2
16.0
5.2
216.2
141
328.8
18.4
82.2
104.8
238.1
1761.2
3099.1
85.0
171
81.4
407.6
103.2
39.2
570.9
51.0
1129.9

1176.6

min

120

max

10080
23040
1440
1440
180
180
70

1800
90
1440

360
720
1440
17280
17280
360

360
2880
300
180
5760
240
14400

23040



cag_time PCI pci time

hp N p50 mean sd min max hp N p50 mean sd min max
1 93 50 3295 1834.2 10 17280 1 93 75 4032 1858.8 20 17310
2 352 77 299.2 16919 1 21645 2 350 100 4278 2025.2 18 21650
3 15 60 109.7 95.6 20 360 3 15 100 1477 1137 60 480
4 66 40 168.2 544.8 15 3960 4 65 63 156.3 520.4 20 3990
5 209 73 84.5 84.7 3 1080 5 201 120 179.1 665.9 30 9480
6 37 15 336.1 12814 5 7200 6 38 25 4877 15389 15 7200
7 59 60 138.3 295.3 15 1980 7 57 120 12418 5087.5 60 33120
8 23 60 59.8 285 10 120 8 17 920 92.1 516 30 240
9 83 60 93.1 164.4 5 1440 9 83 920 3138 15754 15 14400
10 2 20 20.0 0.0 20 20 10 2 35 35.0 0.0 35 35
11 22 115 2380.2 58585 10 25920 11 22 140 2397.5 5858.6 15 25950
12 30 60 64.4 41.2 20 180 12 30 920 100.9 49.2 30 230
13 161 90 22493  5852.1 2 46080 13 161 140 2533.1 6032.5 40 46080
14 54 46.5 68.6 99.2 15 750 14 54 80 98.1 99.9 43 785
15 67 35 124.0 3524 10 2400 15 67 60 3419 1439.2 35 11520
16 126 525 13826 44122 27 28800 16 126 705 15375 4997.1 40 36000
17 138 78 199.6 609.8 5 5760 17 135 113 266.5 7755 27 5790
18 39 25 3268 1096.4 5 5760 18 39 62 361.1 1096.7 20 5790
19 22 132 898.5 19236 43 7200 19 22 1925 942.6 1906.7 48 7200
20 300 40 943 508.1 5 8640 20 298 77 130.8 507.9 15 8640
21 115 60 610.7 2227.6 10 15840 21 116 1055 11998 4065.1 33 25920
22 30 82.5 907.2 39416 30 21600 22 30 145 22936 6424.8 61 25920
23 87 70 609.1 3369.4 1 24480 23 85 100 19701 113685 43 99360
24 136 70 14468  3956.5 20 20160 24 136 1075  2697.3 6795.8 50 37440
25 73 60 365.1 11528 10 7200 25 73 105 664.7 3104.9 45 25920
26 315 30 839.3 3980.5 2 43200 26 308 55 2556.5 7262.3 10 43200
Total 2654 60 5747 27780 1 46080 Total 2623 90 1039.3 4508.9 10 99360
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asp.yn

0.876
0.987
1.000
0.928
0.996
0.977
0.656
0.974
0.967
1.000
1.000
0.909
0.992
1.000
1.000
0.948
0.962
0.943
0.909
0.910
0.879
1.000
0.976
0.988
0.989
0.932

0.952

B_
bbl~r_yn

0.267
0.008
0.467
0.024
0.235
0.372
0.000
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0.043
0.500
0.000
0.212
0.397
0.509
0.127
0477
0.247
0.170
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0.087
0.482
0.139
0.119
0.324
0.092
0.144

0.201

GP lla/llla

glyco yn

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.022
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.001

hp
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asp_t~yn

0.966
0.986
1.000
0.947
0.987
1.000
0.706
1.000
1.000
1.000
0.909
0.967
0.943
1.000
0.987
0.987
0.969
1.000
0.895
0.951
0.943
1.000
0.992
0.977
1.000
0.908

0.960

|3_
bbl~n_yn

0.295
0.402
0.455
0.173
0.247
0.667
0.176
0.606
0.015
0.500
0.045
0.400
0417
0.481
0.184
0.513
0.256
0.222
0.105
0.123
0.561
0.160
0.142
0.337
0.167
0.188

0.290
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0.080
0.170
0.273
0.120
0.000
0.818
0.529
0.030
0.029
0.000
0.955
0.033
0.289
0.185
0.000
0.234
0.188
0.000
0.263
0.014
0.057
0.000
0.025
0.081
0.036
0.204

0.141

ACEI

cbloc~yn ace _t~yn

0.341
0.733
0.000
0.360
0.157
0.061
0.137
0.152
0.044
0.000
0.000
0.367
0.465
0.648
0.092
0.335
0.038
0.200
0.789
0.532
0.293
0.000
0.158
0.384
0.179
0.182

0.331

ARB

arb_t~yn

0.318
0.109
0.545
0.453
0.089
0.788
0.529
0.273
0.132
1.000
0.000
0.133
0.167
0.167
0.658
0.241
0.731
0.200
0.579
0.472
0.285
0.680
0.325
0.360
0.119
0412

0.317

GP lla/llla

gly~-n_yn

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.015
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.003

0.001

stati~yn

0.330
0.290
0.273
0.107
0.591
0.000
0.451
0.303
0.176
0.000
0.136
0.467
0.544
0.537
0.355
0.392
0.725
0.156
0.526
0.377
0.333
0.240
0.258
0.465
0.286
0.373

0.393

warf ~yn

0.023
0.121
0.364
0.013
0.119
0.000
0.196
0.121
0.118
0.000
0.000
0.067
0.276
0.056
0.079
0.063
0.119
0.067
0.000
0.077
0171
0.200
0.075
0.076
0.000
0.157

0.114



B- ACEI

hp all patients=40 & Kkillip:39.99 | killip4==1 hp all patientslvef<=39.99
1 0.267 0.276 0.280 1 0.341 0.300 0.346
2 0.008 0.007 0.011 2 0.733 0.742 0.730
3 0.467 0.500 0.400 3 0.000 . 0.000
4 0.024 0.015 0.063 4 0.360 0.636 0.313
5 0.235 0.261 0.200 5 0.157 0.167 0.157
6 0.372 0471 0.000 6 0.061 0.000 0.065
7 0.000 0.000 0.000 7 0.137 0.111 0.143
8 0.000 0.000 0.000 8 0.152 0.000 0.156
9 0.043 0.049 0.032 9 0.044 0.000 0.046
10 0.500 0.500 10 0.000 0.000
11 0.000 0.000 0.000 11 0.000 0.000
12 0.212 0.250 0.000 12 0.367 0.000 0.379
13 0.397 0.422 0.349 13 0.465 0.442 0.472
14 0.509 0.519 0.333 14 0.648 0.000 0.660
15 0.127 0.110 0.333 15 0.092 0.333 0.082
16 0.477 0.480 0.455 16 0.335 0.335
17 0.247 0.271 0.150 17 0.038 0.000 0.043
18 0.170 0.174 0.143 18 0.200 0.200
19 0.045 0.050 0.000 19 0.789 . 0.789
20 0.087 0.086 0.094 20 0.532 0.467 0.535
21 0.482 0.495 0.444 21 0.293 0.294 0.292
22 0.139 0.100 0.188 22 0.000 0.000 0.000
23 0.119 0.114 0.182 23 0.158 0.111 0.162
24 0.324 0.314 0.400 24 0.384 0.222 0.393
25 0.092 0.079 0.182 25 0.179 0.375 0.158
26 0.144 0.135 0.168 26 0.182 0.132 0.188
Total 0.201 0.206 0.186 Total 0.331 0.376 0.326
B- LVEF 40
ACE LVEF 40
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10

0.860

0.878

Random-effects Parameters

sd(_cons) 0.376

0.873

Random-effects Parameters

sd(time) 0.182
sd(_cons) 0.000

0.077

0.083

0.115

0.089

0.050
0.446

p-value

0.091

0.169

0.184

16 0.900
17 0.744
16 0.914
17 0.776

Random-effects Parameters

sd(_cons)

16 0.907
17 0.726

Random-effects Parameters

sd(t16) 0.000
sd(t17) 0.490
sd(_cons) 0.290
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0.147
0.135

0.154
0.149

0.375848 0.114564

0.152
0.169

0.536
0.239
0.122

p-value

0.518
0.102

0.592
0.185

0.560
0.168



11

0.924
1.053
killip2 2.699
killip3 11.914
killip4 44.888
0.923
1.055
killip2 3.063
killip3 11.831
killip4 58.891

Random-effects Parameters

sd(_cons) 0421
0.940
1.055
killip2 3.058
killip3 12.031
killip4 59.155

Random-effects Parameters

sd(time) 0.208
sd(_cons) 0.000

0.097
0.007
0.789
2.967
10.513

0.103
0.007
0.913
3.007
14591

0.108

0.114
0.007
0.912
3.060
14.652

0.051
2.164

p-value

0.453
0.000
0.001
0.000
0.000

0.474
0.000
0.000
0.000
0.000

0.612
0.000
0.000
0.000
0.000

16 0.998
17 0.865

1.053
killip2 2.701
killip3 11.890
killip4 44.978
16 1.022
17 0.866

1.055
killip2 3.069
killip3 11.838
killip4 59.149

Random-effects Parameters

sd(_cons) 0.421

16 1.075
17 0.841
1.056

killip2 3.092
killip3 12.550
killip4 63.090

Random-effects Parameters

sd(t16) 0.369
sd(t17) 0.750
sd(_cons) 0.281
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0.194
0.185
0.007
0.789
2.962
10.537

0.206
0.197
0.007
0.915
3.009
14.666

0.108

0.242
0.250
0.007
0.927
3.231
15.953

0.178
0.255
0.149

p-value

0.993
0.497
0.000
0.001
0.000
0.000

0.916
0.526
0.000
0.000
0.000
0.000

0.255

0.748
0.562
0.000
0.000
0.000
0.000



12

hp

OCoO~NOR~WNPE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

0.128
-0.401
0.316
-0.025
-0.147
0.283
0.050
0.339
-0.023
-0.233
0.004
0.179
-0.097
-0.355
-0.039
0.221
-0.050
0.127
-0.329
-0.087
0.643
0.467
-0.160
-0.370
-0.157

0.249
0.187
0.341
0.271
0.195
0.275
0.311
0.242
0.372
0.341
0.320
0.180
0.324
0.297
0.218
0.199
0.301
0.334
0.196
0.238
0.293
0.204
0.223
0.285
0.167

0514
-2.140
0.929
-0.091
-0.755
1.032
0.161
1.402
-0.061
-0.682
0.013
0.994
-0.298
-1.194
-0.178
1112
-0.165
0.380
-1.678
-0.367
2.197
2.290
-0.717
-1.299
-0.939
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10

AMI

9.98308
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