Large Model notation:

Endogenous Variables

Y
P

INFL
MON
RW

U

Q

AFC
EG
BDEF
PSBR
XVAL
XVOL
RS(RL)
NRS (NRL)
MO

G

W

FIN
CON
RXR
RDI
GINV

Exogenous Variables

MTEM
PEQ
BO
UNR
LO
TREND

GDP at factor cost

Consumer Price Level

Percentage growth rate of P (year-on-year)

Nominal Money Stock (MO)

Real wages (Average Earnings/Price)

Unemployment

Output deviation from trend (Y/YSTAR)
Adjustment to factor cost

real government spending on goods and services
interest-exclusive budget deficit (deflated by CPI)
public sector borrowing requirement (deflated by CPI)
real current account of balance of payments

same, at constant terms of trade

real short term (log term) interest rate

nominal short term (long term) interest rate

real money balances (MO)

real private stock of durable goods, including inventories
real private stock of wealth

real private stock of financial assets (net)

real private non-durable consumption

real exchange rate (relative CPI, UK v. ROW)

real debt interest

gross private investment in durables plus stockbuilding

Temporary growth of money supply

Growth of money supply

Employers national insurance contributions

Trade Unionisation rate

Average amount lost in taxes and national insurance
Time trend
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LARGE MODEL ANNEX
Listing of the Liverpool Model

Behavioural equations

1. log(EGy)=l0g(EGSTAR)+A39xl0g(Y /Y STAR))

2. XVOL=A40xY STARXx{A27xlog(WT,)+A28xlog(Y
)+
A47+A29<{ ESTAR+06x{ RXR-ESTAR} }
+A30x{ XVOL1/{A40xYSTAR. 1} }}

3. XVALEXVAL .+ XVOL-XVOL,4} +A31x
{0.32xY STARx{ RXR-RXR.+-ESTAR;
+ESTAR.4}} +A32xXVALres.,

4. 1og(M0)=A44+A13xlog(MO.;)+A14x{log(Y)+
log(1-TAX:
1)} +A16XTREND+A17XNRS+A 18XV AT,

5. log(Up)=A42+A3xlog(Y)+Adx{log(RW,)+
log(1.0+BO,)+log(1 0+VAT,)} +ASXTREND+A6x
log(U..1)+A36x Ures.;

6. log(G)=A45+A19xRL+A20x{log(G¢.1)-log(FIN:1)}
+A21x{109(Gt1)-109(G.2)} +109(Gr.1)

7. 10g(CON,)=A46+A22xRL +A23xlog(W,)+A24xQEX
P+A25x10g(CON,.1)

8. log(RW)=A43+A7xUNR+A8x{log(UB,)+
log(10+LOy)} +A9xlog(Uy)+A37xl0g(RW,.1)+{ 095} x
UNRx{-A10} +A10xlog(RW,2)+A11XETA;
+A12xETA 4

9. RXR=A41+0000+A1x{log(RW,)+log(10+BOY} +A
53x{log(Py)-log(P..o)} +H{ 1 +A1} xlog(L+VAT))
+A2xTREND#A35xRXRres,;
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Identities and calibrated relationships

10. RS={ RXR-EEX} +RSUS

11. NRS=PEXP+RS&

12. RL={RXR-EEXL{}/50+RLUS)

13.NRL=RL+PEXL;

14.Y =GINV +#CONH+EG+XVOL-AFC;

15. INFL=log(MON)-log(M ON.4)-log(M0,)+log(MO,.,)

16. log(Py)=log(P:.4)+INFL,

17. W=FIN+G;

18. BDER=EG-2 0xTAXxY +TAXOxY0

19. AFC=Y x{ 06588318x{ AFC,.1/Y .1} +0 1966416x
{AFC,/Y 3} +01454006x{ AFC,.4/Y 1.5} + }

20. PSBR=BDEF+RDI,

21. RDI=-5x{ NRL.1/4 0} xFIN.1x
{{{P/P.1} 066} -1 0} +PSBRx{ 32x{ NRS/40}
+5x{ NRL/4.0} } + 32x{ NRS/4} xFIN,
- 32x{ NRS..1/4} xFIN..1+RDl 4

22.Gl NVtZGt-Gt,1+A 38Gt.1

The —star variables YSTAR, USTAR, ESTAR and
WSTAR are the equilibrium values of Y, U, RXR and
RW respectively, found by solving equations 2,5,8 and 9
under the conditions that XV OL=0 and exogenous
variables maintain their current values; EGSTAR isthe
value of EG that would produce a constant debt/GDP
ratio with Y=Y STAR.



LARGE MODEL ANNEX

Appendix L1 Large Model Equation error
distributions

Error Distribution XVOL
30 7
25 A
20 1
151

107

Error Distribution XVAL

Error Distribution MO

0 !

-1.3E-01 -1.1E-01 -8.6E-02 -6.5E-02

-4.4E-02 -2.3E-02

-2.6E-03 1.8E-02 3.9E-02 6.0E-02

40

Error Distribution EG

0 T T T T T T T T |
-3.4E-03 -2.6E-03 -1.8E-03 -1.0E-03 -2.4E-04 5.6E-04 1.4E-03 22E-03 29E-03 3.7E-03

Error Distribution U

127

10 A

0 ! : f ! ! ! ! ! \
-8.1E-03 1.2E-03 1.1E-02 2.0E-02 29E-02 3.8E-02 4.8E-02 5.7E-02 6.6E-02 7.6E-02

Error Distribution G

251

201

151

101

0 - - - -
-9.3E+00 -6.9E+00 -4.6E+00 -2.3E+00 8.9E-02 2.4E+00 4.8E+00 7.1E+00 9.4E+00 1.2E+01
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Error Distribution: Consumption Error Distribution: RXR
16 7 107
14 1 9
8 1
12 A
7
101 6
8 1 51
61 41
3
44
24
2 1
0 T T T T Y T T T d 0 T T T T T T T T |
-7.2E-04 -3.3E-04 6.5E-05 4.5E-04 8.4E-04 1.2E-03 1.6E-03 2.0E-03 24E-03 2.8E-03 -7.1E-01 -5.9E-01 -4.6E-01 -3.4E-01 -2.2E-01 -1.0E-01 1.9E-02 1.4E-01 26E-01 3.8E-01
Error Distribution: RW
12 4
10 A
g
6
44
2
0 T T T T T / T T \

-8.9E-01 -7.3E-01 -5.7E-01 -4.1E-01 -2.4E-01 -8.1E-02 8.1E-02 24E-01 4.1E-01 5.7E-01
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Appendix L2 Large Model Parameter Distributions

O39EG:Y/Y*

90 1
80 1
704
60 1
50 1
40 1
30 1
20 1

101

0 - - ¢ - - )
-0.141 -0.125 -0.109 -0.094 -0.078 -0.063 -0.047 -0.031 -0.016 0.000 0.016

@40 XVOL : Y*

120 1
100 1
80
60 1
40

20 1

0 ! ! : : : : : f ! )
0.03103 0.0667 0.10236 0.13802 0.17369 0.20935 0.24501 0.28067 0.31634 0.352 0.38766

028: XVOL : log(Y)

120 4

100 1

80 1

60

40 1

201

0 - - - - / - + - - )
-1.5673 -1.5048 -1.4423 -1.3798 -1.3173 -1.2548 -1.1923 -1.1298 -1.0673 -1.0048 -0.9423

@27 XVOL : log(WT)
80 1
70
60
50
40
30
20

101

0 ! : : : : f ! ! ! \
0.16764 0.213 0.25836 0.30372 0.34908 0.39444 0.4398 0.48516 0.53052 0.57588 0.62124
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47 XVOL : constant

100 7
90 1
80 1
70 1
60 1
50 1
40 1
30 1
20 1
101

0 - - / -
11.0138 11.0615 11.1092 11.1569 11.2046 11.2523 11.3001 11.3478 11.3955 11.4432 11.4909

@29 XVOL : (ESEN+.6*[RXR-ESEN]

60
50 1
40 1
30
201

101

0 T T T T T T T T T )
-1.9031 -1.7199 -1.5367 -1.3536 -1.1704 -0.9872 -0.8041 -0.6209 -0.4377 -0.2545 -0.0714

@30 XVOL : XVOL / a40 x Y*

100 7
90 1
80 1
701
60 1
50 1
40 1
301
20 1
101

0 - - + - - - - - - )
-0.0738 0.07964 0.23304 0.38643 0.53983 0.69322 0.84662 1.00001 1.15341 1.3068 1.4602

031 XVAL : Y* x (D4RXR[-1] - DAESEN[-1])
80
70
60
50
40
30
20

101

0 T T T T Y T T T T |
-0.0137 0.06199 0.13765 0.21332 0.28899 0.36466 0.44033 0.516 0.59166 0.66733 0.743
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®44 MO : constant @17 MO : NRS
60 7 60
50 1 50 1
40 1 40 A
301 301
201 201
10 A 10 4
0 T { T T ¥ T Y f T \ 0 T T T T Y T { T T \
-0.394 -0.383 -0.372 -0.360 -0.349 -0.337 -0.326 -0.314 -0.303 -0.291 -0.280 -0.4305 -0.3827 -0.3349 -0.2871 -0.2394 -0.1916 -0.1438 -0.096 -0.0482 -0.0004 0.04738
@32 XVAL : autocorrelation coefficient @16 MO : Trend
80 7 120 4
70 1
100 1
60 1
80 1
50 1
40 60
30 7
40 1
207
20 1
10 A
0 T T T T T T t T T \ 0 T T T T T T T t T |
0.096 0.174 0.252 0.331 0.409 0487 0566 0.644 0.722 0.801 0.879 -0.3298 -0.2932 -0.2565 -0.2199 -0.1832 -0.1466 -0.1099 -0.0733 -0.0366 -3E-06 0.03664
@31 MO : log(MO[-1]) a18 MO : VAT
100 7 70 7
90 1
60 -
80 1
70 1 50 1
601 40 1
50 A
40 4 301
30 9 201
20 A
10 A
10 A
0 T T T T } T T T T , 0 T T T Y T T { T T \
0.810 0.829 0.848 0.867 0.886 0.905 0.924 0.943 0.961 0.980 0.999 0.031 0.145 0.258 0.372 0486 0.600 0.713 0.827 0.941 1.055 1.169
@14 MO : log(Y)+log(1-tax) @42 U : constant
120 4 100 q
90
100 - 80
80 | 70 1
60
60 50 1
40 4
40 1 20 1
204 20 1
101
0 T f T T T T T T T ! 0 T T T T T T T T T T |
0.134 0.140 0.146 0.153 0.159 0.165 0.171 0.178 0.184 0.190 0.196 21.415 22.027 22.639 23.251 23.863 24.475 25.086 25.698 26.310 26.922 27.534
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@4 RXR : log(rw)+log(1+bo)+log(1+vat)

60
50 1
40 1
30
20

101

0 - - - { - - -
0493 0541 0589 0636 0684 0732 0779 0.827

a3 U: log(Y)

100 7
90 1
80 1
70 1
60 1
50 1
40 1
307
20 1
101

0.875  0.922

0.970

0 ! ! : : ! ! )
2419 -2.365 -2.311 -2.257 -2.204 -2.150 -2.096 -2.042

a5 U : Trend

90

80

701

60

50 7

40 4

30

20 A

101

-1.989 -1.935

-1.881

0 - -
0.000 0.002 0.003 0.004

0.006 0.007 0.009 0.010

a6 U : lagged dependent variable

100 1
90 1
80 1
70 1
60 1
50 1
40 1
30 1
20 1
10 1

0.012 0.013

0.015

0 !
0.566  0.603

T T
0.641 0.678 0.716

T T
0.753 0.791  0.828

T T
0.866  0.903

0.941

100 1
90 1
80 1
701
60
50 1
401
30 1
20 1
10 1

@36 U : autocorrelation coefficient

0
-0.034

60 7

50 A

40 4

301

20 1

101

0.000 0.034 0068 0.102 0.136 0.170 0.204 0.237 0.271 0.305

@45 G : constant

0

0.0029 0.0037 0.0044 0.0052 0.0060 0.0068 0.0075 0.0083 0.0091 0.0098 0.0106

50 7
45 A
40 1
351
301
251
20 1
151
101
5

020 G : log(g[-1])-log(fin[-1])

0

100 1
90 1
80 1
70 1
60 1
50 1
40 1
30 1
20 1
10 1

-0.0059 -0.0055 -0.0051 -0.0047 -0.0043 -0.0038 -0.0034 -0.0030 -0.0026 -0.0022 -0.0018

219G: RL

0
-0.018

T 1
-0.016 -0.014 -0.012 -0.010 -0.008 -0.006 -0.004 -0.002 0.000 0.002
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@21 G : D log(G[-1])

60
50 1
40 1
30
20

101

0 - - - - - ¢ - - - \
0.4203 0.5103 0.6004 0.6904 0.7805 0.8705 0.9606 1.0506 1.1407 1.2307 1.3208

@46 CON : constant

40 7

351

301

251

201

157

107

5

0 ! ! ! Y ! ! ) : ! \
0.637 0.654 0671 0688 0705 0721 0.738 0755 0772 0.789 0.806

023 CON: W

90

80

701

60 1

50 7

40 1

30

20

101

0 - - + -
0.045 0.047 0.049 0051 0053 0055 0057 0.059

0.061 0.063 0.065

022 CON: RL

90 7
80 7
70 A
60 -
50
40 1
30 1
20 7

10 A

0 ! ) : : : ! ! { ! )
-0.2419 -0.215 -0.1881 -0.1613 -0.1344 -0.1075 -0.0807 -0.0538 -0.0269 -6E-05 0.0268

45

024 CON : log(QEXP)
70 7
60 1
50 -
40
30
20 4

101

0 - - ¥ - - - - - - \
-0.023 0.000 0.023 0.046 0.069 0.092 0.114 0.137 0.160 0.183 0.206

025 CON : log(CON)

120 4

100 1

80 1

60 1

40 1

201

0 ! ! ! : : : : : ! )
0.847 0861 0874 0888 0902 0915 0929 0942 0956 0.970 0.983

@43 RW : constant

120 4

100 1

80 1

60 1

401

201

0 T f
0.096 0.105 0.115 0.124 0.134

0.143 0.153 0.162

0.172 0.181 0.190

08 RW : log(ub)+log(1+lo)

100 1
90 1
80 1
70 1
60 1
50 1
40 1
30 1
20 1
10 1

0 ! ! ! !
0.0420 0.0718 0.1015 0.1313 0.1610 0.1908 0.2205 0.2503 0.2801 0.3098 0.3396
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07 RW: UNR

90 1
80
70 A
60
50 1
40 1
30
20

101

0 - - - - - - - - - \
-0.054 0.008 0.070 0.131 0.193 0.255 0.317 0.379 0.441 0.503 0.564

@9 RW : log(usen)

707

60

50 7

40 A

30 1

201

107

0 ! . ! ! ! ! : : ! \
-0.027 -0.024 -0.021 -0.018 -0.015 -0.012 -0.009 -0.006 -0.003 0.000 0.003

€37 RW : RW[-1]

60

50 A

40 1

30 1

20 A

101

-0.015

-0.019 -0.017 -0.012 -0.010 -0.008 -0.006 -0.004 -0.002 0.000 0.002

@11 RW: ETA

50 7
457
40 7
35
30
25
20
151
101
5

0 ! . ! ! ! ! ! ! ! \
-0.3238 -0.3165 -0.3092 -0.3019 -0.2946 -0.2873 -0.2800 -0.2727 -0.2654 -0.2582 -0.2509

46

@10 RW : log(rw[-2])
70 7
60 A
50 1
40 1
30 7
20 1

101

0 - - - - - - - - - \
-0.3407 -0.3262 -0.3117 -0.2972 -0.2826 -0.2681 -0.2536 -0.2391 -0.2246 -0.2101 -0.1956

012 RW : ETA[-1]
401
354
30 4
25 1
20 1
15 1
10 1

5

0 ! { ! ! . ! ! ! ! \
0.1790 0.1912 0.2034 0.2155 0.2277 0.2399 0.2521 0.2642 0.2764 0.2886 0.3008

@41 RXR : constant

3517

301

251

207

151

101

5

0 - - - - - ¥ - - - \
-0.7353 -0.6557 -0.5760 -0.4963 -0.4167 -0.3370 -0.2574 -0.1777 -0.0981 -0.0184 0.0612

a53 RXR : A4 log(P)

120 1
100 A
80 1
60 1
40

20 1

0 ! ! ! : : : : f ! )
-0.844 -0.750 -0.656 -0.563 -0.469 -0.375 -0.281 -0.188 -0.094 0.000 0.094
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@] RXR : log(wsen)+log(1+bo)+log(1+vat) @35 RXR : autocorrelation coefficient

100 7 60 7

90 1

80 1 50 A

707 40

60 -

50 1 30 1

40 1

301 20 1

20 A 10 -

10 A

0 T } T T T T T f T \ 0 T { T T T T T / T \
1496 1500 1504 1508 1511 1515 1519 1523 1526 1530 1.534 0656 0.688 0.720 0.752 0.784 0.816 0.848 0.880 0.912 0.944 0.976
@2 RXR : Trend

60 7
50 1
40 1
30 1
20 1
101

0 T T T f T T T T T ]

-0.0186 -0.0166 -0.0145 -0.0124 -0.0104 -0.0083 -0.0062 -0.0042 -0.0021 0.0000 0.0021
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Large Model convergence of parameters as number of bootstraps increases

ol

1.514 7
1.512 1
1.51 7
1.508 7
1.506 7
1.504
1.502

1.5 T T

1 9 17 25 33 41 89 97 105

49 57 65 73 81

o2

(0 T ————
00011 9 17 25 33 41 49 57 65 73 81 89 97 105
0,002 |
0,003 |
20,004 |
0,005 |

~0.006 \\/\/V\///W

-0.007 -

a3

N K I
2141 8 15 22 29 36 43 50 57 64 71 78 85 92 99
~2.15 1
-2.16 1
-2.17 1
-2.18 1

-2.19 1

-22°

o4

0.75 7
0.745
0.74 7
0.735 7
0.73 7
0.725 7
0.72
0.715 7

(.71 T

15 22 29 36 43 50 57 64 71 78 85 92 99

1 8

as

0.01 7
0.0095
0.009
0.0085
0.008
0.0075

0.007 -

I 9 17 25 33 41 49 57 65 73 81 89 97 105
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a6

0.815 7

0.81

0.805 7

0.8 7

0.795 7

0.79 ~

1 8 15 22 29 36 43 50 57 64 71 78 85 92 99

a7

0.41 7

0.4
0.39 7
0.38 7
0.37 7
0.36
0.35 7

(0.34 I I T T

1 8 15 22 29 36 43 50 57 64 71 78 85 92 99

a8

0.22 7
0.215 7
0.21 7
0.205
0.2
0.195 7
0.19 7
0.185 7
0.18 7

15 22 29 36 43 50 57 64 71 78 85 92 99

1 8

a9

—0.0136 TSI
-001387 9 89 97 103
—0.014
~0.0142
—0.0144
—0.0146
—0.0148
-0.015
-0.0152
-0.0154 -
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al0

| L
-024371 9 17 25 33 41 49 57 65 73 81
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89 97 105
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all

—0.28 7
028271 o9
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al2
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al3
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1 8 15 22 29 36 43 50 57 64 71 78 85 92 99

ald
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al7
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al9
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22

0017 8
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