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PROLOGO

Por tercera vez, la editorial Artemis organiza un volumen para promover la difusion
de investigaciones originales que desde diferentes ambitos pretenden promover el
desarrollo ambiental, cultural y socioeconémico. En esta ocasion, se trata de catorce
trabajos estructurados en dos bloques, Ciencia y Tecnologia, como en el volumen
precedente, para de esta manera percibir con claridad como desde ambos campos del
saber se puede proyectar un mundo mejor.

La ciencia y la tecnologia en el siglo XXI deben orientar sus esfuerzos a ofrecer
soluciones a los grandes problemas presentes de la humanidad y de nuestro planeta.
Las Naciones Unidas iniciaron el camino en el afio 2000 con los Objetivos del Milenio,
reformulados y ampliados en 2015 con los ahora denominados Objetivos de Desarrollo
Sostenible, ODS. Mas alla de una simple declaracion, los ODS deberian convertirse en el
faro guia de todo avance cientifico o técnico. Lo ideal seria que cada persona cientifica o
tecnologa, independientemente de su origen o vinculacion profesional, pensara en la fase
de disefo de la investigacion cual de los ODS contribuye a alcanzar la consecucion de su
proyecto, para de esta manera orientar los esfuerzos de millones de seres humanos en
todo el mundo a resolver el futuro de las proximas generaciones y no al contrario, que el
progreso de nuestra civilizacién suponga una amenaza real para la Tierra, como parece
que hemos estado haciendo hasta ahora. Todavia estamos a tiempo de cambiar nuestro
destino, pero debemos concienciarnos y actuar en consecuencia.

Con este pensamiento en la mente, los trabajos que presentamos en este volumen
adquieren una dimension mayor. En el primer blogue, Ciencia, se agrupan siete trabajos que
desde las ciencias de la educacion y las ciencias econdémicas y empresariales contribuyen
a alcanzar esos objetivos enunciados, bien a través de encuestas a una muestra de
estudiantes de diferentes carreras universitarias o bien a través del analisis local de casos
concretos. Asi se pueden desarrollar temas de gran actualidad como la responsabilidad
social, la incertidumbre de las politicas monetarias, la importancia de las microempresas
en contextos determinados, las redes sociales, la internacionalizacion del sector turistico,
la sostenibilidad en las empresas o la ansiedad provocada por la pandemia.

En el segundo bloque, Tecnologia, se agrupan siete investigaciones con
aportaciones igual de interesantes y novedosas, como los avances en teledeteccion
de incendios, los tratamientos con bacterias para eliminar los residuos de aceites, la
evaluacion de antioxidantes en el desarrollo “in vitro” de plantas de cafa de azucar, los
andlisis informaticos para la prediccion de plagas en los cultivos, las técnicas kinésicas para
el tratamiento de la incontinencia urinaria femenina, la inteligencia aumentada de usuario
o el estudio de un megaproyecto urbanistico como el de Saemangeum en Corea del Sur.

Xosé Somoza Medina
Universidad de Leon, Espanha
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ABSTRACT: Monetary policy uncertainty
(MPU) is a hot topic in economics. In this
chapter, | examine the impact of a positive
shock to the MPU index on the technology-
heavy stock market. Using data for the United
States, | find that a positive shock to the MPU
index causes a short-term decline in the
Nasdag Composite Index and the Nasdag-100
Index. These results offer insights into whether
and how the MPU affects technology-heavy
stock indices.

KEYWORDS: Monetary policy uncertainty.
Nasdaqg. Technology-heavy sector index.
United States.
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FROM THE UNITED STATES

EL IMPACTO DE LA INCERTIDUMBRE DE LA

POLITICA MONETARIA EN EL MERCADO

DE ACCIONES DE ALTA TECNOLOGIA:
EVIDENCIA DE ESTADOS UNIDOS

RESUMEN: La incertidumbre de la politica
monetaria (MPU) es un tema candente en
economia. En este capitulo, examino el impacto
de un shock positivo en el indice de MPU en
el mercado de valores de alta tecnologia.
Utilizando datos de Estados Unidos, descubro
que un shock positivo en el indice de MPU
provoca una disminucion a corto plazo en
el indice Compuesto Nasdag y el Indice
Nasdag-100. Estos resultados ofrecen ideas
sobre siy como la MPU afecta a los indices de
valores tecnoldgicos.

PALABRAS CLAVE: Incertidumbre de la
politica monetaria. Nasdag. indice del sector
de tecnologia. Estados Unidos.

O IMPACTO DA INCERTEZA DA POLITICA

MONETARIA NO MERCADO DE AGCOES

DE ALTA TECNOLOGIA: EVIDENCIAS DOS
ESTADOS UNIDOS

RESUMO: A incerteza da politica monetaria
(MPU) é um toépico relevante na economia.
Neste capitulo, examino o impacto de um
choque positivo no indice de MPU no mercado
de acdes de alta tecnologia. Utilizando dados
dos Estados Unidos, constato que um choque
positivo no indice de MPU causa uma queda
de curto prazo no indice Composto Nasdag e
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no indice Nasdag-100. Esses resultados oferecem insights sobre se e como a MPU afeta
os indices de agdes de alta tecnologia.

PALAVRAS-CHAVE: Incerteza da politica monetaria. Nasdag. indice de setor de
tecnologia. Estados Unidos.

1INTRODUCTION

The introduction of ChatGPT, an artificial intelligence (Al) chatbot developed
by OpenAl, in November 2022 has touched off a boom in the technology-heavy stock
market, during which investors increased their exposure to technology-heavy stock
companies. In this chapter, | examine whether and how monetary policy uncertainty
(MPU) affects the Nasdaq, a technology-heavy stock market. In doing so, | focus on
the Nasdag Composite Index (COMP)' and the Nasdag-100 Index (NDX)2. The COMP
measures the performance of all companies listed on the Nasdaq Stock Market (Nasdaq)
and the NDX measures the performance of the 100 largest companies listed on Nasdaq
based on their market capitalisation.

This chapter adds to the growing body of evidence on the impact of MPU on the
economy in general and the stock market in particular. According to Baker et al. (2016)
and Husted et al. (2020), MPU can be defined as uncertainty about monetary policy
and its impact on the economy. Since the introduction of the MPU index by Baker et
al. (2016), there has been a growing interest among researchers in understanding the
implications of monetary policy uncertainty on the economy (Bauer et al., 2022).

Using data for the US, | found that there is a negative relationship between MPU
and technology-heavy stock indices. This has important implications for stock investors
and highlights the importance of considering MPU when making investment decisions in
the technology-heavy stock market.

The rest of this chapter is divided into five sections. In Section 2, | review the
literature on the impact of economic policy uncertainty (EPU) and MPU on the economy
in general and the stock market in particular. In Section 3, | describe the methods | used
in this study. In Section 4, | present the results of this study. In Section 5, | discuss the

results of this study and in Section 6 | draw a conclusion.

' See https://www.nasdag.com/market-activity/index/comp and https://indexes.nasdagomx.com/Index/Overview/
COMP.

2 See https://www.nasdag.com/market-activity/index/ndx and https://indexes.nasdagomx.com/Index/Overview/
NDX.
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2 LITERATURE REVIEW

There is a growing body of literature on the impact of EPU and MPU on the
economy in general and the stock market in particular (see Al-Thageb & Algharabali,
2019; Al-Thageb et al., 2022; Castelnuovo, 2023). In this section, | discuss the evidence
for the US.

Baker et al. (2016), who developed the EPU index and categorical EPU indices,
including the MPU index, found that a positive shock to the EPU index causes a decline
in economic activity. They used a vector autoregressive (VAR) model that includes the
EPU index, the natural logarithm of the S&P 500, the federal funds effective rate, the
natural logarithm of the employment rate and the natural logarithm of the industrial
production index. Their findings are consistent with those of Caggiano et el. (2021),
Fasani et al. (2023), Houari (2022) and Priser and Schldsser (2020). Colombo (2013)
also found that a positive shock to the EPU index causes a decline in economic activity.
She used a VAR model that includes the natural logarithm of the consumer price index,
the natural logarithm of the industrial production index, the federal funds effective
rate and the EPU index. Surprisingly, she placed the EPU index last. Her findings are
consistent with those of Caggiano et al. (2017), who also found that a positive shock
to the EPU index causes a decline in economic activity. Moreover, they found that this
holds for both expansions and recessions. They used a smooth transition VAR model
that includes the EPU index, the growth rate of the industrial production index, the
unemployment rate, the growth rate of the consumer price index and the federal funds
effective rate.

Husted et al. (2020), who developed the MPU index, found that a positive shock
to the MPU index causes a decline in economic activity. They used a VAR model that
includes the natural logarithm of industrial production index, the natural logarithm of the
consumer price index, the MPU index, the EPU index, the excess bond premium and the
one-year government bond rate. Their findings are consistent with those of Beckmann
and Czudaj (2023), Dahlhaus and Sekhposyan (2018) and Sinha (2016).

Arce-Alfaro and Blagov (2023) also found that MPU has a negative impact on
the economy. They used a VAR model with stochastic volatility in mean which includes
the unemployment rate, the one-year-ahead expected inflation rate, the five-year-ahead
expected inflation rate, the consumer price index and the federal funds effective rate. They
also used a VAR model with stochastic volatility in mean which includes the unemployment
rate, the one-year-ahead expected inflation rate, the five-year-ahead expected inflation

rate, the consumer price index and the Wu-Xia shadow federal funds rate.
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The evidence for the US shows that EPU and MPU also have a negative impact
on the stock market (see Dahlhaus & Sekhposyan, 2018; Bauer et al., 2022). Most
authors examine the impact of EPU and MPU on stock market returns and stock
market volatility. Liu & Zhang (2015) found that a positive shock to the EPU index
causes an increase in stock market volatility. On the other hand, Kundu & Paul (2022)
found that the impact of EPU on stock market returns and stock market volatility is
statistically significant in bear markets and not statistically significant in bull markets.
Their findings are consistent with those of Arouri et al. (2016). In contrast, Hsiao et al.
(2022) found that a positive shock to the MPU index causes a decline in stock market
volatility.

All in all, studies have shown that a positive shock to the EPU index causes a
decline in economic activity. It is also associated with increased volatility in the stock
market. These findings underscore the importance of considering EPU and MPU when

analysing market dynamics to help investors make informed decisions.

3 METHODS

In this study, | use two MPU indices: the MPU index developed by Baker et
al. (2016) (mpui_bbd) and the MPU index developed by Husted et al. (2020) (mpui_
hrs). Both indices are constructed as scaled frequency counts of newspaper articles
discussing uncertainty about monetary policy and its impact on the economy. The first
index is based on hundreds of US newspapers tracked by Access World News, and
the second is based on three US newspapers: The New York Times, The Wall Street
Journal and The Washington Post.® The dynamics of the two indices is shown in Figure
Alin the Appendix.

| also use two technology-heavy stock indices: the COMP and the NDX. The first
is less technology-heavy than the second.

In addition, | also use five VAR models. First, | estimate a VAR model that includes
mpui_bbd, the natural logarithm of the COMP (In_comp), the federal funds effective rate
(ffer), the natural logarithm of the employment rate (In_er) and the natural logarithm of the
industrial production index (In_ipi). Second, | estimate the same VAR model by replacing
mpui_bbd with mpui_hrs. Finally, | estimate the same VAR models by replacing the COMP
with the NDX (ndx). This allows me to compare the impact of a positive shock to the MPU
index on In_comp and In_ndx. The VAR models | use in this study are similar to those used

3 See https://www.policyuncertainty.com/monetary.html.
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by Baker et al. (2016), who studied the impact of a positive shock to the EPU index on the

US economy.

| use monthly data from January 1986 to March 2023 obtained from the Federal

Reserve Bank of St. Louis and other sources (see Table 1).

Table 1: Descriptions of variables.

Variable Description Source
) Baker et al. (2016),
) MPU index developed by Baker et al. (2016), ) .
mpui_bbd . . https://www.policyuncertainty.
index, monthly, not seasonally adjusted
com/
. Husted et al. (2020),
. MPU index developed by Husted et al. (2020), . .
mpui_hrs . . https://www.policyuncertainty.
index, monthly, not seasonally adjusted
com/
| Nasdag Composite Index, index, monthly, not | Federal Reserve Bank of St. Louis,
n_com
- P seasonally adjusted FRED
In nd Nasdag-100 Index, index, monthly, not Federal Reserve Bank of St. Louis,
n_ndx
- seasonally adjusted FRED
& Federal funds effective rate, percent, monthly, | Federal Reserve Bank of St. Louis,
er
not seasonally adjusted FRED
| Employment rate, percent, monthly, Federal Reserve Bank of St. Louis,
n_er
- seasonally adjusted FRED
In o Industrial production index, index, seasonally | Federal Reserve Bank of St. Louis,
n_ipi
-P adjusted FRED
4 RESULTS

In this section, | present the results of the analysis of the orthogonalised

impulse-response functions (OIRFs) for variables in the system. This section is divided

into two subsections. In Section 41, | examine the impact of MPU on the COMP, and

in Section 4.2, | examine the impact of MPU on the NDX. In both sections, | use VAR

models that satisfy the stability condition, which means that all eigenvalues lie within

the unit circle. In all cases, | determined the number of lags based on the final prediction

error (FPE) and the Akaike information criterion (AIC). Descriptive statistics for the

variables in the system are shown in Table 2.
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Table 2: Descriptive statistics.

Variable Number of Mean | Standard | Minimum | Maximum | Skewness | Kurtosis
observations deviation

mpui_bbd 447 941 59.66 17.00 408.00 1.65 6.83
mpui_hrs 447 | 116.00 63.60 13.00 407.00 164 6.55
In_comp 447 760 1.02 575 9.67 -0.02 222
In_ndx 447 7.28 1.28 4.88 9.70 -015 215
ffer 447 3.24 272 0.05 9.85 0.38 1.96
In_er 447 4.26 0.03 410 4.31 -0.93 4.23
In_ipi 447 444 0.20 4.00 4.65 -0.84 218

Source: Own calculations.

41 THE IMPACT OF MPU ON THE COMP

In this section, | examine the relationship between MPU and the COMP using
two VAR models with five variables and four lags. The order of the variables in both VAR
models is as follows: mpui_bbd or mpui_hrs, In_comp, ffer, In_er and In_ipi.

First, | examine the impact of a one-time shock to mpui_bbd on In_comp, which
allows me to analyse the dynamics and magnitude of the response. The OIRFs for
variables in the system are shown in Figure 1.

As can be seen in Figure 1, an orthogonalised shock to mpui_bbd has a positive
impact on mpui_bbd that declines over time and is statistically significant three months
after the shock. Figure 1 also shows that an orthogonalised shock to mpui_bbd has a
negative impact on In_comp that declines over time and is statistically significant two
months after the shock. This means that there is a negative short-term relationship
between MPU and the COMP. Figure 1 also shows that an orthogonalised shock to mpui_
bbd has a negative impact on ffer that declines over time and is statistically significant
eleven months after the shock. In addition, it also shows that an orthogonalised shock
to mpui_bbd has a negative impact on In_er that declines over time and is statistically
significant two months after the shock. It also shows that an orthogonalised shock
to mpui_bbd has a negative impact on In_ipi that declines over time and is statistically
significant five months after the shock.

Then, | examine the impact of a one-time shock to mpui_hrs on In_comp. The

OIRFs for variables in the system are shown in Figure 2.
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Figure 1: The OIRFs for ffer, In_comp, In_er, In_ipi and mpui_bbd.
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Notes: The horizontal axis of each graph is in units of time and the vertical axis of each graph is in units of the
variable. Each graph shows the impact of an innovation over a 36-month period. The confidence level for confidence

intervals is 90.
Source: Own calculations.

Figure 2: The OIRFs for ffer, In_comp, In_er, In_ipi and mpui_hrs.
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As can be seen in Figure 2, an orthogonalised shock to mpui_hrs has a positive

impact on mpui_hrs that declines over time and is statistically significant six months

after the shock. Figure 2 also shows that an orthogonalised shock to mpui_hrs has a

negative impact on In_comp that is statistically significant one month after the shock.

4.2 THE IMPACT OF MPU ON THE NDX

In this section, | examine the relationship between MPU and the NDX using three

VAR models with five variables and four lags. The order of the variables in the first two

VAR models is as follows: mpui_bbd or mpui_hrs, In_ndx, ffer, In_er and In_ipi.

First, | examine the impact of a one-time shock to mpui_bbd on In_ndx, which

allows me to analyse the dynamics and magnitude of the response. The OIRFs for

variables in the system are shown in Figure 3.

Figure 3: The OIRFs for ffer, In_er, In_ipi, In_ndx and mpui_bbd.
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As can be seen in Figure 3, an orthogonalised shock to mpui_bbd has a positive

impact on mpui_bbd that declines over time and is statistically significant three months
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after the shock. Figure 3 also shows that an orthogonalised shock to mpui_bbd has a
negative impact on In_ndx that declines over time and is statistically significant two months
after the shock. This means that there is a negative short-term relationship between MPU
and the NDX, which is consistent with the results for the COMP. Figure 3 also shows that
an orthogonalised shock to mpui_bbd has a negative impact on ffer that declines over
time and is statistically significant ten months after the shock. In addition, it also shows
that an orthogonalised shock to mpui_bbd has a negative impact on In_er that declines
over time and is statistically significant between two months after the shock. It also shows
that an orthogonalised shock to mpui_bbd has a negative impact on In_ipi that declines
over time and is statistically significant five months after the shock.

Then, | examine the impact of a one-time shock to mpui_hrs on In_ndx. The OIRFs

for variables in the system are shown in Figure 4.

Figure 4: The OIRFs for ffer, In_er, In_ipi, In_ndx and mpui_hrs.
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Notes: See notes in Figure 1.
Source: Own calculations.

As can be seen in Figure 4, an orthogonalised shock to mpui_hrs has a positive

impact on mpui_hrs that declines over time and is statistically significant eight months
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after the shock. In contrast to my earlier results, a one-time shock to mpui_hrs only has an
immediate negative impact on In_ndx.
To check robustness, | estimated the same VAR model as at the beginning of this

section and placed mpui_bbd last. The OIRFs for variables in the system are shown in

Figure 5.
Figure 5: The OIRFs for ffer, In_er, In_ipi, In_ndx and mpui_bbd.
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Notes: See notes in Figure 1.
Source: Own calculations.

As can be seen in Figure 5, an orthogonalised shock to mpui_bbd has a positive
impact on In_ndx that is statistically significant from the second month after the shock.
This result, of course, contradicts my earlier findings and suggests that the order of the

variables in the system is important.

5 DISCUSSION

Evidence from the US shows that a positive shock to the MPU index developed
by Baker et al. (2016) has a negative impact on the COMP and the NDX, which is

consistent with my expectations. Based on the results of the literature review, | had
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expected the shock to have a negative impact on the Nasdaq. It turns out that the
technology-heavy stock market is not resistant to the MPU. This is also true when using
the MPU index developed by Husted et al. (2020) and the COMP.

Other findings of this study are consistent with those of other authors (see
Arce-Alfaro & Blagov, 2023; Dahlhaus & Sekhposyan, 2018; De Pooter et al.,, 2021;
Caggiano et al., 2022; Husted et al., 2020; Sinha, 2016). They show that MPU has a
negative impact on the economy, implying that the Federal Reserve needs to monitor
MPU. On the other hand, Lakdawala et al. (2021) found that a positive shock to the MPU
index for the US also has a negative impact on other economies, implying that other
central banks need to monitor MPU in the US as well.

The results of this study are important because they shed light on the
relationship between MPU and stock indices, which are not only technology-heavy but
also Al-heavy. Therefore, | assume that MPU also has a negative effect on Al-heavy
stock indices.

Allin all, this chapter fills a gap in the literature. Until now, it was not clear whether
and how MPU affects the technology-heavy stock market. This study shows that an
unexpected increase in MPU affects not only the real sector but also the financial
sector. The introduction of ChatGPT has increased interest in Al-heavy companies
listed on Nasdag. Therefore, it is good to know whether and how MPU affects the
technology-heavy stock market. | assume that MPU also has a negative impact on
other stock indices. This means that it is important for stock investors to monitor MPU.
The fact is that monetary policy is important. This also applies to MPU, which should

not be underestimated by stock investors.

6 CONCLUSION

In this chapter, | studied the impact of a positive shock to MPU index developed
by Baker et al. (2016) on the Nasdag. | found that a positive shock to the MPU index
causes a short-term decline in the COMP and the NDX. | also found that both stock
indices bottom out a month after the shock, suggesting a temporary impact. In other
words, an unexpected increase in MPU causes a short-term decline in stock prices.
These findings are useful for stock investors, particularly those who have invested in
technology-heavy stocks during the Al boom, thereby increasing their exposure to the
technology-heavy stock market. In the event of an unexpected increase in the MPU,

they can expect a short-term decline in stock prices. | got similar results even if | used
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a different MPU index. Nevertheless, further research is needed to answer the question
of whether there is a non-linear relationship between MPU and the technology-heavy
stock indices.

Expanding the scope of this study to other countries with technology-heavy
stock markets would be a valuable direction for future research. By examining the impact
of MPU on technology-heavy stock markets outside the US, a more comprehensive
understanding of the relationship between MPU and technology-heavy stock indices
can be achieved.

This study has important policy implications. First, policy makers need to monitor
MPU by using the MPU index. Second, policymakers need to prevent the build-up of MPU
by improving monetary policy communication. Finally, policymakers need to study the

impact of MPU on the financial sector to improve their decision-making.
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APPENDIX

Figure A1: MPU in the US.
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