








Appendix 1: derivation of the ALP multiplier

The following formulation of the multiplier is analogous to that for

the case of M3 in the research by Mauledn, Pérez and Sanz.

It is based on the following definitions:

ALP : Liquid assets held by the public
E : Cash held by the public
DBE : Bank of Spain deposits

DC : Deposits at mutual credit institutions

PC : Eligible liabilities

AE : Eligible liabilities not included in ALP
TP : Government securities

os : Insurance transactions

OANC : Other non-eligible liquid assets

Accordingly, the definition of ALP is given by the expression:

ALP = E + DBE + DC + PC - AE + TP + 0S + OANC .

Dividing the above equation by PC and rearranging terms gives

ALP=(1+k+h+n-a+t+o+s) PC,
where
k=}’%, h’DchE'
n =-§g , a-= %% ,
and
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s =
PC
Additionally, if
m= AC
PC

is taken, the basic expression of the multiplier is obtained:

l+k+h+n-a+t+o+s
m

ALP =

AC .

If the subindex a is used to refer to the entities subject to
compliance with the reserve requirement, and the subindex B to highlight
entities which, owing to their particular status, are exempt from this

requirement, we could write:

AC, + ACy
PC

:r,e-rrﬂ(l—e),where
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For entities in group a, i.e. subject to compliance with the reserve

requirement, their legal-cash and excess-reserves ratios can be distinguished,
whereby

m=(g+e )0 +ry (1-86).

Substituting the above equation into that of the multiplier, taking

logarithms, differentiating and approximating in discrete time, the following

expression is arrived at:

Aln(ALP) = Ak + Ah + An -Aa + At + Ao + As _
l+k+h+n-a+t+o+s

B(Aq+Ae,,)+(q+e‘,—rp).A(3+(1f6)ArB
m

+ Aln(AQC) .

Since bank reserves can be held in deposits at the Bank of Spain
the following

not an eligible asset),

subject to the reserve

(currently, cash is

or in cash
obtained for

expression can be entities not

requirement:

E, DE,
- - B 8
Ig = reg + rdp 5C, PC,

where E:B and DE, are the cash of these entities and the deposits held at the

Bank of Spain while re, and 1:c1B are their cash and deposits coefficients,

respectively.
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Differentiating the above expression and approximating in discrete

time gives

ADEy - rdg APC,

Arg = Areg + 75,

and, finally

_1-86 1 1
Ar’ = o Area + EADEB - ac rdy APC‘;,

1-6
m

Using this last expression and rearranging the terms accordingly,

the final expression of the money multiplier is arrived at:

Ak + Ah + An - Aa + At + Ao + As _
l+k+h+n-a+t+o+s

Aln(ALP) =

g+ e~ I 1 -6 1 6
;_' BAO - - Arey + Y rdy APCy - TnAe'+

+ Aln(ac) - %ADEB - I%Aq,

where the change in adjusted bank reserves is given by the expression:

- - -8
Aln(ACC) = Aln(aC) - —-ADEy - —Aq.
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Appendix 2:

A2.1 Variables of the liquidity-creation equation.

list of variables used in the research.

ALP ACC I1D I1M DIF VOL CoCA
74 1 3798.7 188.2 7.88 11.69 -7.11 1.07 5.91
74 II 3962.1 202.9 13.20 14.28 -7.58 0.57 6.08
74 III 4142.2 215.9 12.19 12.88 -7.60 0.60 6.10
74 IV 4300.4 233.8 5.17 8.50 -8.00 0.10 6.08
75 I 4523.5 243.2 6.82 9.86 -8.15 0.36 6.01
75 II 4677.0 247.5 6.01 9.87 -8.04 5.03 6.05
75 III 4946.3 260.0 6.27 10.04 -7.77 0.52 6.07
75 1V 5136.1 266.5 7.68 10.89 -7.66 0.94 6.03
76 1 53839.0 280.1 10.73 12.85 -7.33 6.72 5.97
76 II 5565.7 289.6 8.44 10.94 -7.10 3.17 6.01
76 III 5854.0 303.7 13.23 15.39 -7.15 6.47 5.83
76 IV 6090.3 316.4 7.46 15.00 ~-6.49 1.71 5.68
77 1 6413.3 331.3 14.54 15.04 -6.38 7.39 5.46
77 11 6650.3 344.9 9.14 12.39 -6.38 5.84 5.15
77 III 7025.5 360.0 15.90 17.12 -5.47 7.58 5.01
77 IV 7258.5 369.0 12.91 16.83 -5.92 1.66 5.13
78 I 7582.1 386.9 9.95 13.76 -5.80 1.22 5.23
78 II 7916.1 401.5 10.57 14.54 -5.36 1.80 5.39
78 III 8408.6 422.3 11.99 15.33 -4.60 15.54 5.74
78 IV 8706.8 436.9 11.81 16.11 -5.83 10.57 5.75
79 I 9177.0 461.3 11.34 15.18 -6.56 2.94 5.75
79 II 9534.6 479.2 16.92 19.55 -6.84 19.38 5.75
79 III 9997.4 501.8 14.28 16.85 -6.81 7.61 5.75
79 1V 10328.2 519.4 10.00 12.52 -7.89 1.81 5.75
80 I 10799.1 542.9 13.79 14.11 -9.00 1.10 5.75
80 II 11176.7 559.9 16.95 17.65 -9.03 5.08 5.75
80 III 11744.1 585.1 14.14 14.61 -9.35 0.20 5.75
80 IV 12126.8 604.9 16.94 16.30 -9.83 0.11 5.75
81 I 12558.1 626.8 14.51 15.07 -9.31 1.90 5.75
81 II 12970.6 645.1 16.41 15.70 -8.51 0.05 5.75
81 III 13634.8 674.5 17.16 16.03 -7.95 0.45 5.75
81 IV 14111.6 697.7 18.17 15.53 -8.58 0.29 5.75
82 I 14753.3 729.0 14.96 14.39 -8.31 5.03 5.75
82 II 15401.7 764.2 17.52 16.10 -8.36 5.21 5.75
82 III 16194.0 792.9 15.01 15.45 -8.44 4.66 5.75
82 IV 16728.3 816.6 21.34 17.71 -8.33 1.64 5.98
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ALP ACC I1D I1M DIF VOL COCA
83 I 17418.6 843.1 17.26 16.40 -8.01 2.89 6.75
83 II 17998.5 858.9 20.42 20.41 -8.93 0.75 6.75
83 III 18742.5 886.9 21.73 22.86 -9.64 14.85 7.31
83 IV 19272.7 918.0 18.41 20.32 -9.85 22.53 7.75
84 I 20001.6 993.8 14.46 17.33 -9.05 10.15 16.56
84 II 20462.7 1004.6 11.82 14.39 -9.20 11.55 18.00
84 III 21537.5 1048.6 12.12 12.99 -8.67 4.14 18.00
84 IV 22081.0 1080.5 12.01 12.54 -7.08 0.56 18.00
85 I 22898.4 1119.2 11.89 12.21 -5.76 1.61 18.00
85 II 23677.7 1142.4 12.39 12.95 -6.27 4.36 18.00
85 III 24468.3 1150.8 12.24 12.65 -7.11 1.98 18.00
85 IV 25053.8 1159.8 9.92 10.16 -5.69 1.84 18.00
86 I 25930.6 1160.5 10.10 10.71 -6.00 2.49 18.00
86 II 26659.2 1133.3 12.09 12.10 -5.43 0.03 18.00
86 III 27402.3 1165.2 12.06 12.13 -5.62 0.16 18.00
86 IV 28026.8 1194.2 11.71 11.68 -4.60 0.02 18.00
A2.2 Reaction function variables.

™ CcPI alp - alp — TCPD TCEE TMAR

(1) alp™ a1p™ (2)
8004 17.62 15.7 0.83 0.44 78.56 76.12 69.43
8005 16.28 15.2 -0.18 0.84 77.04 76.12 69.43
8006 12.71 15.9 -0.13 -0.17 77.02 76.12 69.43
8007 12.61 15.1 0.07 0.29 75.67 76.12 69.43
8008 12.20 15.3 -0.06 0.43 74.99 76.12 69.43
8009 12.88 15.0 0.00 -0.05 73.91 76.12 69.43
8010 13.74 14.4 0.02 0.00 73.72 76.12 69.43
8011 15.24 15.3 -0.32 0.02 73.76 76.12 69.43
8012 16.75 15.2 -0.54 -0.32 72.77 76.12 69.43
8101 15.76 14.4 -0.81 -0.47 71.81 76.12 69.43
8102 12.15 14.0 -1.10 -0.84 70.60 76.12 63.43
8103 11.66 15.6 -0.19 -1.11 70.65 76.12 69.43
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T™ CPI alp — alp — TCPD TCEE TMAR
(1) alp™ alp™ (2)

8104 12.76 15.6 -0.03 -0.97 70.61 76.12 69.43
8105 15.19 15.4 0.34 -0.93 70.65 76.12 69.43
8106 16.34 13.7 -0.08 -0.48 70.09 76.12 69.43
8107 14.62 14.3 -0.27 -0.84 69.47 76.12 69.43
8108 15.42 14.4 -0.10 -0.96 69.04 76.12 69.43
8109 16.32 14.1 -0.04 -0.72 69.54 76.12 69.43
8110 14.58 14.4 0.12 -0.52 68.66 76.12 69.43
8111 18.40 14.3 0.38 -0.40 68.25 76.12 69.43
8112 16.04 14.4 0.32 -0.38 67.74 76.12 69.43
8201 11.27 14.5 0.09 0.21 67.61 76.12 69.43
8202 13.80 14.8 -0.09 0.09 67.69 76.12 69.43
8203 14.76 13.6 0.47 -0.09 66.24 76.12 69.43
8204 16.71 14.0 0.62 0.47 66.18 76.12 69.43
8205 16.49 15.1 1.29 1.00 66.42 76.12 69.43
8206 18.97 16.1 0.99 1.68 65.77 76.12 69.43
8207 15.03 15.3 -0.44 1.44 65.60 76.12 69.43
8208 14.22 14.7 -0.13 0.83 65.67 76.12 69.43
8209 11.53 14.0 0.43 0.69 65.86 76.12 69.43
8210 18.32 137.8 0.61 1.13 65.55 76.12 69.43
8211 19.77 13.2 0.10 1.31 64.17 76.12 69.43
8212 17.72 14.0 0.08 0.83 58.61 76.12 69.43
8301 12.80 13.6 0.29 0.05 57.77 76.12 69.43
8302 15.32 13.3 0.16 0.34 57.23 76.12 69.43
8303 15.64 12.9 -0.10 0.20 56.28 76.12 69.43
8304 19.08 12.9 0.43 -0.08 55.83 76.12 69.43
8305 21.61 11.8 0.54 0.36 55.34 76.12 69.43
8306 20.39 11.3 -0.28 0.55 54.46 76.12 69.43
8307 22.19 10.3 0.37 -0.28 53.48 76.12 69.43
8308 24.23 11.0 0.61 0.45 53.54 76.12 69.43
8309 22.91 11.8 0.93 0.70 53.34 76.12 69.43
8310 22.63 12.2 1.43 1.64 52.93 76.12 69.43
8311 21.83 13.0 0.48 2.21 52.79 76.12 69.43




8312

8401

8402

8403

8404

8405

8406

8407

8408

8409

8410

8411

8412

8501

8502

8503

8504

8505

8506

8507

8508

8509

8510

8511

8512

8601

8602

8603

8604

8605

8606

8607

™ CPI alp — alp - TCPD TCEE TMAR
(1) alp™ alp®™ (2)
20.57 12.2 0.00 2.70 52.69 76.12 69.43
20.39 12.1 0.15 0.00 53.00 76.12 69.43
18.82 11.9 -0.02 0.15 53.69 76.12 69.43
18.61 12.1 0.42 -0.08 53.90 76.12 69.43
18.63 11.2 0.16 0.34 54.35 76.12 69.43
16.46 11.3 -0.70 0.03 54.55 76.12 69.43
13.46 11.4 0.02 -0.72 54.28 76.12 69.43
12.63 12.7 1.42 -0.26 53.73 76.12 69.43
13.00 12.0 1.07 1.16 53.17 76.12 69.43
13.00 11.4 0.58 1.09 53.26 76.12 69.43
13.06 10.5 0.58 1.26 53.29 76.12 69.43
12.72 10.0 -0.26 1.32 53.68 76.12 69.43
12.50 9.0 0.46 0.97 53.88 76.12 69.43
12.50 9.4 -0.34 0.00 53.96 76.12 69.43
12.38 9.7 0.48 -0.26 53.57 76.12 69.43
12.29 9.5 0.45 0.29 53.33 76.12 69.43
12.69 10.2 0.64 0.45 53.65 76.12 69.43
12.91 9.9 0.92 0.87 52.97 76.12 69.43
13.93 8.9 1.25 0.93 52.45 76.12 69.43
14.26 7.9 0.15 2.05 52.41 76.12 69.43
13.51 7.3 -0.59 1.00 52.37 76.12 69.43
11.49 8.3 0.22 0.39 51.57 76.12 69.43
11.00 8.2 0.04 0.61 51.06 76.12 69.43
10.69 8.5 -0.40 0.42 50.91 76.12 69.43
10.50 8.2 0.26 -0.20 51.18 76.12 69.43
10.50 9.3 0.01 0.00 51.18 76.06 69.43
10.50 9.0 1.04 0.07 51.18 76.10 69.43
10.98 8.6 0.66 0.77 51.18 76.22 69.43
11.95 7.8 0.49 1.37 51.18 76.22 69.43
11.90 7.8 -0.05 1.10 51.18 76.10 69.43
11.80 8.9 1.00 1.03 51.18 75.79 69.43
12.21 9.4 -0.87 1.89 51.18 76.53 69.43




T™ CPI alp - alp - TCPD TCEE TMAR
(1) alp™ alp®™ (2)

8608 12.25 9.5 -1.02 0.85 51.18 76.26 69.43
8609 11.93 9.5 0.09 -0.17 51.18 75.91 69.43
8610 11.68 9.3 0.13 0.08 51.18 75.58 69.43
8611 11.63 8.2 0.17 0.22 51.18 74.67 69.43
8612 11.70 8.3 0.11 0.18 51.18 74.45 69.43
8701 12.11 6.0 0.40 0.28 51.18 72.94 69.43
8702 12.52 6.0 0.65 0.00 51.18 72.24 69.43
8703 13.68 6.3 0.97 0.63 51.18 72.02 69.43
8704 15.03 6.3 0.71 1.32 51.18 72.03 69.43
8705 18.95 5.8 1.33 1.76 51.18 72.23 69.43
8706 19.13 4.9 1.12 2.00 51.18 72.90 69.43
8707 18.61 4.9 0.23 1.77 51.18 72.90 68.70
8708 17.58 4.6 0.89 1.69 51.18 72.90 67.65
8709 17.38 4.4 0.27 1.06 51.18 72.90 66.95
8710 16.56 4.7 0.82 1.18 51.18 72.90 65.79
8711 14.50 4.7 0.28 1.86 51.18 72.90 67.28
8712 13.91 4.6 0.16 2.00 51.18 72.90 67.80
8801 13.26 4.5 0.49 0.27 51.18 72.90 67.95
8802 12.26 4.3 -0.22 0.69 51.18 72.90 67.41
8803 11.35 4.5 -0.09 0.47 51.18 72.90 67.05
8804 11.00 3.9 0.45 0.38 51.18 72.90 66.27
8805 10.86 4.0 0.00 0.64 51.18 72,90 66.17
8806 10.50 4.4 0.14 0.64 51.18 72.90 66.13
8807 10.50 4.7 -0.20 0.78 51.18 72.90 66.26
8808 10.47 5.8 -0.38 0.58 51.18 72.90 65.75
8809 10.65 5.7 0.02 0.19 51.18 72.90 66.57
8810 11.38 5.2 0.29 0.14 51.18 72.90 66.05
8811 11.40 5.4 0.23 0.35 51.18 72.90 65.79
8812 12.04 5.8 0.56 0.50 51.18 72.90 64.74

(1)

(2)

This variable is presented in terms of the annual rate of growth of the CPI.

The inverse of this variable -the DM/PTA exchange rate- is used in the model

to maintain homogeneity with the other two exchange-rate variables.
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Fernando C. Ballabriga: Instrumentacién de la metodologfa VAR.

Soledad Nunez: Los mercados derivados de la deuda publica en Espafa: marco institucional y
funcionamiento.

Isabel Argimoén y José M* Roldan: Ahorro, inversién y movilidad internacional del capital en los
paises de la CE. (Publicada una edicién en inglés con el mismo niimero.)

José Luis Escriva y Roman Santos: Un estudio del cambio de régimen en la variable instrumen-
tal del contro! monetario en Espaiia. (Publicada una edicién en inglés con el mismo nimero.)

(1) Los Documentos de Trabajo anteriores a 1987 figuran en el catdlogo de publicaciones del Banco de Espafa.
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