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ABSTRACT. As highlighted by Pop & Georgescu (2024), the Romanian academic
literature concerning municipal bonds is sparse, while the investigations regarding
the factors that can influence the sub-sovereign bond trading at Bucharest
Stock Exchange is quasi non-existent, to the best of authors’ knowledge.

The present paper continues the work of Pop & Georgescu (2024) by
trying to identify which of the public available information regarding various
interest rates and Bucharest Stock Exchange (henceforth BVB) indices returns
influence the trading activity of municipal bond market segment.

The correlations presented within this paper imply that the modest
profile of municipal bond segment at BVB is related to a relative small number
of individual investors that dominate the transactions, using mostly observed
data to decided when to trade and what to trade. The scarce correlations that
appear in relation with the trading volume and trading value point toward the
idea that only a small portion of the listed municipal bonds are owned by
individual investors.
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Introduction and a brief literature review

During the past two decades, the decentralization process that occurred
in numerous emerging and frontier economies contributed to the increase of
fiscal capabilities for sub-sovereign governments (Mendoza-Velazquez et al., 2023).
Therefore, the local (sub-sovereign) administrations and entities garnered access to
more diversified and sophisticated debt markets for financing their needs — mainly
infrastructure and various other public investments (Bethlendi et al., 2020).

As the recent work of Hutahayan et al. (2023) shows regarding the
municipal bond academic literature, USA authors are the most prolific and USA
is the most cited country, proving the concentration of most published works
concerning sub-sovereign bonds around US market, considered one of the
largest in the world with over 50,000 issuers (Bessembinder et al., 2020).
Nonetheless, the literature on municipal bonds issued within European Union (EU)
is slowly growing (Hutahayan et al., 2023; Pop & Georgescu, 2024). The recent
work of loannou (2023) presents the Euro-zone notable domestic diversity,
based on the analysis of 58 regional and municipal governments under scrutiny.

As highlighted by Pop & Georgescu (2024), the Romanian academic
literature concerning municipal bonds is sparse, while the investigations regarding
the factors that can influence the sub-sovereign bond trading at Bucharest Stock
Exchange is quasi non-existent, to the best of authors’ knowledge.

The present paper continues the work of Pop & Georgescu (2024) by
trying to identify which of the public available information regarding various
interest rates and Bucharest Stock Exchange (henceforth BVB) indices returns
influence the trading activity of municipal bond market segment. This paper is
concentrating only on the correlations as a first step for a more in-depth analysis.
The main research question is: how correlated is the municipal bond trading
activity with the public information available regarding various interest rates
and indices returns? A secondary research question emerged: how correlated
is the municipal bond trading activity with the information that can be derived
from the public available information?

To the best of authors’ knowledge, no such analysis was performed for
Romanian sub-sovereign bonds. Therefore, the paper contributes to the existing
knowledge about Romanian municipal bond trading by revealing these correlations.

A brief update of municipal bond sector at BVB for 2023

The data and information presented by Pop & Georgescu (2024) for the
period 2001-2022 are here updated for 2023.
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Three private municipal bond offerings were registered through BVB
system: a) one for the bonds issued by the municipality of Bucharest (PMB30),
with the maturity in 2030; this issue was registered in April 2023; b) one for
the bonds issued by municipality of Resita, the county residence for Caras-
Severin, registered in November 2023 (RES33E); and c) one for the bonds
issued by the county of Cluj, registered in December 2023 (CJC33E). The
premiere here is represented by the last two municipal bond issues that were
denominated in Euros (EUR), can be traded and settled in the same currency.
While for corporate segment bonds denominated EUR are available since 2017,
and for Treasury segment EUR denominated bonds were introduced in 2020,
the municipal bond segment lagged behind until 2023. The last two issues,
RES33E and CJC33E have the maturity in 2033 and were listed starting with the
first quarter of 2024.

Only one new municipal bond was listed, increasing the number of
listed municipal bonds to 35 at the end of 2023. No municipal bond matured
during 2023. The new municipal bond listed was the one issued by the
municipality of Bucharest, PMB30. PMB30 bonds have the nominal (face) value
of RON 10,000 and have a fixed interest rate. Therefore, the structures presented
by Pop & Georgescu (2024) in the figures 16.9 to 16.15 are not significantly
changed.

The trading activity involved 16 of the listed issues, similar to 2022,
recorded an increase in number of trades by 2.7 times compared with 2022, an
increase in trading volume by 1.5 times compared with 2022, but the turnover
(trading value) was only 40% of the 2022 turnover. Municipal bond trading
value represented only 1.31% of the bond market segment in 2023, and 8.22%
of total bond offerings at BVB. Therefore, no important changes occurred within
the municipal bond segment trading at BVB during 2023.

Data and methodology

The data for this paper are secondary data and were extracted from
publicly available sources: BVB, Romanian National Bank (RNB), and the
Ministry of Finance (MoF).

Given the fact that municipal bond segment at BVB does not registered
transactions every day and only some of the bond are traded, for the present
paper the monthly trading activity was used. Another motive for the use of
monthly transaction data is given by the fact that an important amount of
information regarding various interest rates, that can be linked to municipal
bond trading, are reported monthly.
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In order to capture the trading activity of municipal bond segment at
BVB, the following six variables were considered (note that BVB municipal
bond sector does not have a dedicated index):

a) frequency (the % of trading days within a month), calculated as the
ration between the days when trading occurred and the total number of trading
days within a month; the data were extracted from BVB daily reports.

b) number of trades for each month, based on data extracted from BVB
daily reports.

c) volume (number of traded bonds) for each month, based on data
extracted from BVB daily reports.

d) value, in Romanian lei (RON), for each month, based on data extracted
from BVB daily reports.

e) percent of traded issues is the ratio calculated between the number
of municipal issues for each trading occurred and the total number of listed
issues; based on data extracted from BVB daily reports.

f) liquidity based on volume (in percent); this ratio was calculated between
the traded volume and the total outstanding volume for municipal bonds for
each month; since the majority of listed municipal bonds (68 of 75) were amortized
bonds, the liquidity based on value was to difficult to compute and the liquidity
based on volume was chosen instead.

Two periods were considered: a) Nov.2001 to Dec.2023, the entire period
of municipal bond segment existence; and b) July 2007 to Dec.2023 the period
for which the Ministry of Finance made available the yield curves for Treasury
bills and bonds.

The following interest rates and index returns were taken into consideration
as potential influencing factors for municipal bond trading, for both periods:

1. the monthly average of listed bond interest rate, calculated based on
BVB data for the outstanding bonds.

2. the monthly inflation rate (annualized) as reported by RNB in
monthly bulletins.

3. the inter-bank interest rates ROBID - ROBOR provided by RNB via its
interactive data base (https://www.bnr.ro/Baza-de-date-interactiva-604.aspx),
where the data are reported daily. The monthly average was calculated for: 3.1.
ROBID overnight and ROBOR overnight (as proxy for very short term decisions);
3.2. ROBID for 3 months (ROBID 3M) and ROBOR for 3 months (ROBOR 3M);
3.3. ROBID for 6 months (ROBID 6M) and ROBOR for 6 months (ROBOR 6M);
3.4. ROBID for 12 months (ROBID 12M) and ROBOR for 12 months (ROBOR 12M)
as a proxy for 1 year horizon decisions; 3.5. the simple average for ROBID 3M
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and ROBOR 3M due to the fact that this average is the base for calculating the
interest rate of 37 municipal bond issues; 3.6. the simple average for ROBID 6M
and ROBOR 6M due to the fact that this average is the base for calculating the
interest rate of 22 municipal bond issues.

4. the credit interest rate for non-banking clients as reported by RNB in
monthly bulletins.

5. the savings interest rate for non-banking clients as reported by RNB
in monthly bulletins.

6. the T-bills average yield as reported by RNB in monthly bulletins; these
instruments are discounted T-bills.

7.the T-bonds average interest rate as reported by RNB in monthly bulletins.

8. the annualized monthly returns for the following indices reported by
BVB: BET index, BET-C/Plus index, and BET-Fi index. BET (Bucharest Exchange
Trading) is the oldest BVB index including in its portfolio the best companies;
BET-C/Plus is the former BET-Composite index, currently BET-Plus; it used to
include almost all BVB companies; currently is the index with the largest portfolio of
companies listed at BVB; BET-Fi or BET-Financial is a sector index that comprises
the 6 closed-end funds listed on BVB main market.

For the period July 2007 - Dec.2023, the following new series of data
were added:

9. The yields for <lyear, 3 years, 5 years, and 10 years as reported
within the monthly reports of MoF

10. the annualized monthly returns for the following indices reported by
BVB: ROTX, and index developed by BVB and Wiener Borse AG, reflecting the BVB
blue chips and serving as underlying asset for various derivatives at Vienna Stock
Exchange; BET-XT or BET extended which is a combination between BET and BET-
Fi index; and BET-NG a sector index dedicated to the companies related to the
energy sector. This 3 indices were all launched after February 2005.

For both periods the following premiums were calculated:

i) the premium (+/-) of average interest rate of municipal bonds over all
the other inflation, interest rates, and returns presented above.

ii) the premium (+/-) of all the considered interest rates over the
monthly inflation rate; the monthly inflation rate was used as a proxy for a
reference interest rate.

iii) the premium (+/-) of all the considered interest rates over T-bills
average yield; the T-bills average yield was used as a proxy for the risk-free rate.
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For the period July 2007 - Dec.2003 a fourth premium was introduced:
iv) the premium (+/-) of all the considered interest rates over the yield for <1
year; the yield for <1 year maturities was also used as a proxy for the risk free
rate. It must be specify that since July 2007 when MoF started reporting this
yield, no yield for 3 months was announced.

For both periods, the monthly variations (expressed in percentages) of
all the series were also calculated.

The descriptive statistics for the data series are available in Annex 1.

The correlation coefficients were calculated using JASP program. For
the significant correlation coefficients the following degrees of strength (see

Table 1) would be used within this paper.

Table 1. Degrees of strength for significant correlation coefficients

Correlation intervals

Degree of strength

Between -0.199 and 0 & 0 and +0.199

Very weak

Between -0.349 and -0.200 & +0.200 and +0.349

Weak

Between -0.499 and -0.350 & +0.350 and +0.499

Weak to moderate

Between -0.650 and -0.500 & +0.500 and +0.650

Moderate

Source: authors compilation

Findings and discussions

Period Nov.2001 to Dec.2023

Table 2, below, presents the significant correlation coefficients at a
confidence level of 95% and down to 90%.

Table 2. The correlation coefficients for the municipal bond segment
trading activity (observed values) between Nov.2001 and Dec.2023

Frequency No. of Trading |Trading |Percent of|Liquidity
(% of trading |trades  |volume |value traded (based on
days) issues volume)
Observed data series
Listed muni.bonds average interest rate -0.438 -0.312 |NS* NS NS NS
p-value <0.001 <0.001
Monthly inflation rate -0.187 NS NS NS 0.105 NS
p-value 0.002 0.086
ROBID overnight -0.392 -0.271 |NS NS NS NS
p-value <0.001 <0.001
ROBID 3M -0.413 -0.286 |NS NS NS NS
p-value <0.001 <0.001
ROBID 6M -0.404 -0.278 |NS NS NS NS
p-value <0.001 <0.001
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Frequency No. of Trading |Trading |Percent of |Liquidity
(% of trading |trades  |volume |value traded (based on
days) issues volume)
ROBID 12M -0.391 -0.267 |NS NS NS NS
p-value <0.001 <0.001
ROBOR overnight -0.408 -0.289 |NS NS NS NS
p-value <0.001 <0.001
ROBOR 3M -0.427 -0.303 |NS NS NS NS
p-value <0.001 <0.001
ROBOR 6M -0.428 -0.305 |NS NS NS NS
p-value <0.001 <0.001
ROBOR 12M -0.418 -0.297 |NS NS NS NS
p-value <0.001 <0.001
(ROBID3M+ROBOR3M)/2 -0.421 -0.295 |NS NS NS NS
p-value <0.001 <0.001
(ROBID6M+ROBOR6M)/2 -0.418 -0.293 |NS NS NS NS
p-value <0.001 <0.001
Credits interest rates (non-banking clients) |-0.500 -0.376 |NS NS NS NS
p-value <0.001 <0.001
Savings interest rates (non-banking clients) |-0.417 -0.282 |NS -0.104 |NS NS
p-value <0.001 <0.001 0.091
T-bills average yield -0.408 -0.289 |NS -0.105 |NS NS
p-value <0.001 <0.001 0.088
T-bonds average interest rate -0.378 -0.232 |NS NS NS 0.119
p-value <0.001 <0.001 0.053
BET monthly returns -0.110 NS NS NS NS NS
p-value 0.075
BET-C/Plus monthly returns -0.115 NS NS NS NS NS
p-value 0.061
BET-Fi monthly returns NS NS NS NS NS NS
p-value
Premium (+/-) of average muni.bonds interest rate over various rates
Muni.bonds interest rate - monthly inflation |-0.211 -0.185 |NS NS NS NS
rate
p-value <0.001 0.002
Muni.bonds interest rate - ROBID -0.351 -0.270 |NS NS -0.131 NS
overnight
p-value <0.001 <0.001 0.033
Muni.bonds interest rate - ROBID 3M -0.349 -0.280 |NS NS -0.106 NS
p-value <0.001 <0.001 0.085
Muni.bonds interest rate - ROBID 6M -0.394 -0.313 |NS NS -0.113 NS
p-value <0.001 <0.001 0.066
Muni.bonds interest rate - ROBID 12M -0.421 -0.335 |NS NS -0.127 NS
p-value <0.001 <0.001 0.039
Muni.bonds interest rate - ROBOR overnight |-0.137 -0.106 |NS NS -0.158 NS
p-value 0.025 0.083 0.010
Muni.bonds interest rate - ROBOR 3M NS NS NS NS -0.140 NS
p-value 0.022
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Frequency No. of Trading |Trading |Percent of|Liquidity
(% of trading |trades  |volume |value traded (based on
days) issues volume)
Muni.bonds interest rate - ROBOR 6M NS NS NS NS -0.143 NS
p-value 0.020
Muni.bonds interest rate - ROBOR 12M -0.124 NS NS NS -0.185 NS
p-value 0.044 0.002
Muni.bonds interest rate - (Robid3M- -0.231 -0.189 |NS NS -0.133 NS
Robor3M)/2
p-value <0.001 0.002 0.030
Muni.bonds interest rate - (Robid6M- -0.282 -0.224 |NS NS -0.138 NS
Roboré6M)/2
p-value <0.001 <0.001 0.024
Muni.bonds interest rate - credits interest  |0.517 0.479 |NS NS 0.172 NS
rates
p-value <0.001 <0.001 0.005
Muni.bonds interest rate - savings interest  |-0.377 -0.291 |NS NS NS NS
rates
p-value <0.001 <0.001
Muni.bonds interest rate - T-bills average -0.322 -0.238 |NS NS NS 0.136
yield
p-value <0.001 <0.001 0.026
Muni.bonds interest rate - T-bonds average |-0.281 -0.234 |NS NS NS NS
interest
p-value <0.001 <0.001
Muni.bonds interest rate - BET returns NS NS NS NS NS NS
p-value
Muni.bonds interest rate - BET-C/Plus NS NS NS NS NS NS
returns
p-value
Muni.bonds interest rate - BET-Fi NS NS NS NS NS NS
returns
p-value
Premiums (+/-) of various rates over the monthly inflation rate
ROBID overnight - monthly inflation rate -0.105 -0.106 |NS NS NS NS
(MIR)
p-value 0.086 0.085
ROBID 3M - monthly inflation rate -0.144 -0.133 |NS NS NS NS
p-value 0.018 0.030
ROBID 6M - monthly inflation rate -0.130 -0.122 |NS NS NS NS
p-value 0.034 0.047
ROBID 12M - monthly inflation rate -0.115 -0.110 |NS NS NS NS
p-value 0.062 0.074
ROBOR overnight - monthly inflation rate -0.182 -0.163 |NS NS NS NS
p-value 0.003 0.008
ROBOR 3M - monthly inflation rate -0.212 -0.185 |NS NS NS NS
p-value <0.001 0.003
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Frequency No. of Trading |Trading |Percent of |Liquidity
(% of trading |trades  |volume |value traded (based on
days) issues volume)
ROBOR 6M - monthly inflation rate -0.208 -0.183 |NS NS NS NS
p-value <0.001 0.003
ROBOR 12M - monthly inflation rate -0.196 -0.175 |NS NS NS NS
p-value 0.001 0.004
(ROBID3M+ROBOR3M)/2 - MIR -0.180 -0.160 |NS NS NS NS
p-value 0.003 0.009
(ROBID6M+ROBOR6M)/2 - MIR -0.171 -0.154 |NS NS NS NS
p-value 0.005 0.012
Credits interest rates (non-banking clients) - -0.289 -0.257 |NS NS -0.112 |NS
MIR
p-value <0.001 <0.001 0.067
Savings interest rates (non-banking clients) -|NS NS NS NS NS NS
MIR
p-value
T-bills average yield - monthly inflation rate |-0.155 -0.145 |NS NS NS NS
p-value 0.012 0.018
T-bonds average interest rate - MIR NS NS NS NS -0.131 |NS
p-value 0.033
BET monthly returns - monthly inflation rate |-0.104 NS NS NS NS NS
p-value 0.091
BET-C/Plus monthly returns - MIR -0.107 NS NS NS NS NS
p-value 0.080
BET-Fi monthly returns - monthly inflation rate NS NS NS NS NS NS
p-value
Premiums (+/-) of various rates over the T-bills average yield
ROBID overnight - T-bills average yield (T- [0.203 0.164 |NS NS 0.130 NS
bAY)
p-value <0.001 0.007 0.035
ROBID 3M - T-bills average yield NS 0.106 |NS NS NS NS
p-value 0.084
ROBID 6M - T-bills average yield 0.211 0.197 |NS 0.107 |0.119 NS
p-value <0.001 0.001 0.081 ]0.052
ROBID 12M - T-bills average yield 0.304 0.269 |NS 0.116 [0.153 NS
p-value <0.001 <0.001 0.058 ]0.013
ROBOR overnight - T-bills average yield -0.150 -0.106 |NS NS 0.121 NS
p-value 0.015 0.085 0.049
ROBOR 3M - T-bills average yield -0.333 -0.238 |NS NS NS 0.145
p-value <0.001 <0.001 0.018
ROBOR 6M - T-bills average yield -0.348 -0.255 |NS NS NS 0.151
p-value <0.001 <0.001 0.014
ROBOR 12M - T-bills average yield -0.293 -0.215 |NS NS 0.121 0.148
p-value <0.001 <0.001 0.048 |0.016
(ROBID3M+ROBOR3M)/2 - T-bAY -0.188 -0.115 |NS NS NS 0.128
p-value 0.002 0.061 0.037
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Frequency No. of Trading |Trading |Percent of |Liquidity
(% of trading |trades  |volume |value traded (based on
days) issues volume)
(ROBID6M+ROBOR6M)/2 - T-bAY -0.137 NS NS NS 0.113 0.134
p-value 0.025 0.066 0.028
Credits interest rates (non-banking clients) - |-0.507 -0.429 |NS NS -0.134 |0.107
T-bAY
p-value <0.001 <0.001 0.028 0.080
Savings interest rates (non-banking clients)- |0.279 0.222 |NS NS NS NS
T-bAY
p-value <0.001 <0.001
T-bonds average interest rate - T-bAY 0.210 0.178 |NS NS NS NS
p-value <0.001 0.004
BET monthly returns - T-bAY NS NS NS NS NS NS
p-value
BET-C/Plus monthly returns - T-bAY -0.101 NS NS NS NS NS
p-value 0.099
BET-Fi monthly returns - T-bAY NS NS NS NS NS NS
p-value

Note*: NS means not significant correlation
Source: authors’ calculation using JASP

As it can be observed from Table 2, above, for the majority of observed
data series there exists a weak to moderate negative correlation with the frequency
(% of trading days). A moderate negative correlation is registered in relation
with the credit interest rates (-0.500), while a very weak negative correlation (-
0.187) appears in relation with the monthly inflation. Further, the majority of
observed data series have a weak negative correlation with the number of
trades. Like in the case of frequencies, credit interest rates have a stronger influence
(aweak to moderate negative correlation of -0.376), while the monthly inflation
rate does not have any influence. One must note the appearance of two very
weak correlations with the traded value, though these correlations have a
confidence level between 90% and 95%.

The negative correlation might be explained by the inversely proportional
relation between the price of a bond and almost any rate/return considered for
calculation. It seems that this relation was transferred in the calculated correlations.

In the case of municipal bond interest rates premium over the other
interest rates/returns, significant correlations exists in the case of frequency
(% of trading days), number of trades, and percent of traded issues. An isolated
very weak positive correlation exists between liquidity and the premium of
municipal bonds interest rate over T-bills average yield. In the case of frequency, the
majority of correlations are negative and weak or weak to moderate, while in
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two cases are very weak. The following exceptions must be noted: the moderate
positive correlation in the case of municipal bonds interest premium over credit
interest rates (+0.517) and the absence of significant correlations in the case of
the municipal bonds interest premiums over ROBOR 3M and ROBOR 6M. Also
in the case of number of trades, the majority of the correlations are negative
and weak and very weak in two cases. The exception of the weak to moderate
positive correlation between the municipal bonds interest premium over credit
interest rates (+0.479) persist, while the absence of correlation appears for
ROBOR 3M, 6M, and 12M. For the percent of traded issues, the majority of
reported correlations are negative and very weak, with the persistent positive
(but very weak) correlation in the case of municipal bonds interest premium
over credit interest rates.

In the case of premiums of various rates/returns over the monthly
inflation rate, the correlations are concentrated (similar with the observed
data) on frequency and number of trades. In both cases, the majority of
correlations are negative and very weak, with the exceptions in the case of
credit interest rates premiums over monthly inflation rate which are negative
and week (-0.289 for frequency and -0.257 for number of trades. Two random
negative and very weak correlations appear for the percent of traded issues.

In the case of premiums of various rates/returns over the T-bills average
yield, one can observe that the highest number of correlations occurred.
Correlation were not only registered in the case of frequency and number of
trades, but also in the case of percent of traded issues and liquidity. In the case
of frequency and number of trades, a mix of negative and positive very weak
and weak correlations are registered, with the exception of negative and
moderate of -0.507 (for frequency) and weak to moderate of -0.429 (for number
of trades) in the case of credit interest rate premium over T-bills average yield.
In the cases of percent of traded issues and liquidity, the majority of correlations are
positive and very weak. One must note the appearance of two very weak
correlations with the traded value, though these correlations have a confidence
level between 90% and 95%.

For the monthly variations of the series of data, the correlation coefficients
significant at 95% and down to 90% confidence levels are presented in Table 3,
below:
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Table 3. The correlation coefficients for the municipal bond segment
trading activity for the monthly variations, period Nov.2001-Dec.2023

Frequency No. of Trading |Trading |Percent of |Liquidity
(% of trading |trades volume |value |traded (based on
days) issues volume)
Monthly variations of observed data series
ROBID overnight NS -0.110 |NS NS NS NS
p-value 0.073
ROBOR overnight -0.111 -0.123 |NS NS NS NS
p-value 0.072 0.046
T-bonds average interest rate NS NS 0.336 |0.246 |NS 0.336
p-value <0.001 |<0.001 <0.001

Monthly variations of premium of average muni.bonds interest rate

over various rates

Muni.bonds interest rate - ROBID 6M  |NS -0.153 |NS NS -0.123  |NS
p-value 0.012 0.046
Muni.bonds interest rate - ROBID 12M |NS -0.130 |NS NS -0.126  |NS
p-value 0.034 0.040
Muni.bonds interest rate - BET-C/Plus |NS NS NS NS 0.124 NS
returns

p-value 0.043
Monthly variations of premiums of various rates over the monthly inflation rate

ROBOR 3M - monthly inflation rate NS -0.116 |NS NS NS NS
p-value 0.060

BET monthly returns - monthly NS NS NS NS 0.311 NS
inflation rate

p-value <0.001
BET-C/Plus monthly returns - MIR NS NS NS -0.189 |NS NS
p-value 0.002

Monthly variations of Premiums of various rates over the T-bills average yield

ROBID overnight - T-bills average yield |[NS 0.120 |NS NS NS NS
(T-bAY)

p-value 0.051

ROBID 3M - T-bills average yield NS -0.148 |NS NS NS NS
p-value 0.016

ROBID 6M - T-bills average yield NS 0.127 |NS NS NS NS
p-value 0.039

ROBOR 12M - T-bills average yield NS NS NS -0.102 |NS NS
p-value 0.099

Note*: NS means not significant correlation

Source: authors’ calculation using JASP

As presented in Table 3, above, the correlation for monthly variations of
data series are few and for the majority of cases are a mix of positive and
negative and very weak and in 3 cases the confidence level is between 90% and
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905%. The only exceptions occur in the cases of a)T-bonds average interest
rates which have a positive weak correlation with the trading volume, trading
value, and liquidity; and b) premium of BET over monthly inflation rate which

has a positive weak correlation with the percent of traded issues.

For both Tables 2 and 3, the very weak correlation with a confidence
level lower than 95% but higher than 90% are difficult to interpret since they
seem to appear randomly. They were reported for highlighting rather the
curious pattern of they occurrence.

Period Jul.2007 to Dec.2023

Table 4, below, presents the significant correlation coefficients at a
confidence level of 95% and down to 90%.

Table 4. The correlation coefficients for the municipal bond segment
trading activity (observed values) between Jul.2007 and Dec.2023

Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades volume |value of traded |(based on
trading issues volume)
days)
Observed data series
Listed muni.bonds average interest rate -0.250  |NS* NS NS NS NS
p-value <0.001
Monthly inflation rate NS NS NS NS NS NS
p-value
ROBID overnight -0.167 |NS NS NS 0.218 |NS
p-value 0.019 0.002
ROBID 3M -0.221 |NS NS NS 0.168 |NS
p-value 0.002 0.018
ROBID 6M -0.221 |NS NS NS 0.159 NS
p-value 0.002 0.025
ROBID 12M -0.213 |NS NS NS 0.163 |NS
p-value 0.003 0.021
ROBOR overnight -0.174 |NS NS NS 0.223 |NS
p-value 0.014 0.002
ROBOR 3M -0.216  |NS NS NS 0.181 |NS
p-value 0.002 0.011
ROBOR 6M -0.237 |NS NS NS 0.156 |NS
p-value <0.001 0.028
ROBOR 12M -0.231 |NS NS NS 0.160 |NS
p-value 0.001 0.024
(ROBID3M+ROBOR3M)/2 -0.219 |NS NS NS 0.175 |NS
p-value 0.002 0.014
(ROBID6M+ROBOR6M)/2 -0.230 |NS NS NS 0.158 NS
p-value 0.001 0.026
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Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades  |volume |value of traded |(based on
trading issues volume)
days)
Credits interest rates (non-banking clients) |-0.388  |-0.215 |NS NS NS NS
p-value <0.001 |0.002
Savings interest rates (non-banking -0.278 |NS NS NS NS NS
clients)
p-value <0.001
T-bills average yield -0.263 |NS NS -0.122 |NS NS
p-value <0.001 0.086
T-bonds average interest rate -0.247 |NS NS NS NS NS
p-value <0.001
BET monthly returns NS NS NS NS NS NS
p-value
BET-C/Plus monthly returns NS NS NS NS NS NS
p-value
BET-Fi monthly returns NS NS NS NS NS NS
p-value
Yield <1 year -0.254 NS NS -0.123 |NS NS
p-value <0.001 0.085
Yield 3 years -0.260 |NS NS NS NS NS
p-value <0.001
Yield 5 years -0.245 |NS NS NS NS NS
p-value <0.001
Yield 10 years -0.256 NS NS NS NS NS
p-value <0.001
ROTX monthly returns NS NS NS NS NS NS
p-value
BET-XT monthly returns NS NS NS NS NS NS
p-value
BET-NG monthly returns NS NS NS NS NS NS
p-value
Premium (+/-) of average muni.bonds interest rate over various rates
Muni.bonds interest rate - monthly NS NS NS NS NS NS
inflation rate
p-value
Muni.bonds interest rate - ROBID -0.348 |-0.292 |NS NS -0.214 |NS
overnight
p-value <0.001 |<0.001 0.002
Muni.bonds interest rate - ROBID 3M 0.416 0.355 |NS NS 0.134 |NS
p-value <0.001 |<0.001 0.060
Muni.bonds interest rate - ROBID 6M NS NS NS NS NS NS
p-value
Muni.bonds interest rate - ROBID 12M -0.123  |-0.124 |NS NS NS NS
p-value 0.085 0.081
Muni.bonds interest rate - ROBOR overnight |-0.167 |-0.125 |NS NS -0.281 |NS
p-value 0.019 0..080 <0.001
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Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades  |volume |value of traded |(based on
trading issues volume)
days)
Muni.bonds interest rate - ROBOR 3M NS NS NS NS -0.209 |NS
p-value 0.003
Muni.bonds interest rate - ROBOR 6M 0.247 0.191 |NS NS NS NS
p-value <0.001 0.007
Muni.bonds interest rate - ROBOR 12M 0.177 0.119 |NS NS 0.331 NS
p-value 0.013 0.095 <0.001
Muni.bonds interest rate - (Robid3M- -0.266  |-0.192 |NS NS -0.123 |NS
Robor3M)/2
p-value <0.001 0.007 0.085
Muni.bonds interest rate - (Robid6M- -0.125 NS NS NS NS NS
Robor6M)/2
p-value 0.079
Muni.bonds interest rate - credits 0.631 0.580 [NS NS 0.503 |NS
interest rates
p-value <0.001 |<0.001 <0.001
Muni.bonds interest rate - savings interest |0.261 0.236 |NS NS NS NS
rates
p-value <0.001 |<0.001
Muni.bonds interest rate - T-bills average |NS NS NS NS NS NS
yield
p-value
Muni.bonds interest rate - T-bonds NS NS NS NS NS NS
average interest
p-value
Muni.bonds interest rate - BET returns NS NS NS NS NS NS
p-value
Muni.bonds interest rate - BET-C/Plus NS NS NS NS NS NS
returns
p-value
Muni.bonds interest rate - BET-Fi returns |NS NS NS NS NS NS
p-value
Muni.bonds interest rate - Yield <1 year NS NS NS NS NS NS
p-value
Muni.bonds interest rate - Yield 3 years -0.123 |NS NS NS NS NS
p-value 0.085
Muni.bonds interest rate - Yield 5 years -0.177 |NS NS NS NS NS
p-value 0.013
Muni.bonds interest rate - Yield 10 years |-0.189 |NS NS NS 0.141 NS
p-value 0.008 0.047
Muni.bonds interest rate - ROTX returns  |NS NS NS NS NS NS
p-value
Muni.bonds interest rate - BET-XT NS NS NS NS NS NS

returns
p-value
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Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades  |volume |value of traded |(based on
trading issues volume)
days)
Muni.bonds interest rate - BET-NG returns |NS NS NS NS NS NS
p-value
Premiums (+/-) of various rates over the monthly inflation rate
Credits interest rates (non-banking clients) |-0.137  |-0.141 |NS NS NS NS
- MIR
p-value 0.054 0.048
Premiums (+/-) of various rates over the T-bills average yield
ROBID overnight - 0.328 0.244 |0.126 |0.145 |0.320 |0.134
T-bills average yield (T-bAY)
p-value <0.001 |<0.001 |0.077 |0.042 |<0.001 |0.060
ROBID 3M - T-bills average yield 0.161 0.146 |0.145 |0.158 |0.332 |0.174
p-value 0.024 0.040 |0.042 [0.026 |<0.001 [0.014
ROBID 6M - T-bills average yield 0.206 0.193 |0.162 |0.179 |0.332 |0.187
p-value 0.004 0.007 |0.023 [0.012 |<0.001 [0.008
ROBID 12M - T-bills average yield 0.263 0.246 |0.160 |0.184 |0.353 |0.180
p-value <0.001 |<0.001 |0.025 |0.01 <0.001 |0.011
ROBOR overnight - T-bills average 0.206 0.162 |NS NS 0.324 |0.128
yield
p-value 0.004 0.022 <0.001 [0.072
ROBOR 3M - T-bills average yield NS NS NS NS 0.327 |0.141
p-value <0.001 [0.048
ROBOR 6M - T-bills average yield NS NS NS NS 0.245 |0.139
p-value <0.001 [0.050
ROBOR 12M - T-bills average yield NS NS NS NS 0.263 |0.139
p-value <0.001 [0.051
(ROBID3M+ROBOR3M)/2 - T-bAY NS NS NS NS 0.348 |0.163
p-value <0.001 [0.022
(ROBID6M+ROBOR6M)/2 - T-bAY NS NS NS NS 0.295 |0.167
p-value <0.001 |0.019
Credits interest rates -0.421 |-0.381 |NS NS -0.348 |NS
(non-banking clients) - T-bAY
p-value <0.001 |<0.001 <0.001
Savings interest rates -0.155 |-0.131 |NS NS NS NS
(non-banking clients)-T-bAY
p-value 0.030 0.066
T-bonds average interest rate - T-bAY 0.246 NS 0.139 |0.164 |NS NS
p-value <0.001 0.051 |0.021
BET monthly returns - T-bAY NS NS NS NS NS NS
p-value
BET-C/Plus monthly returns - T-bAY NS NS NS NS NS NS
p-value
BET-Fi monthly returns - T-bAY NS NS NS NS NS NS
p-value
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Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades  |volume |value of traded |(based on
trading issues volume)
days)
Yield <1 year - T-bAY 0.120 0.126 |NS NS NS NS
p-value 0.093 0.077
Yield 3 years - T-bAY 0.184 NS 0.185 |0.178 |-0.136 |0.135
p-value 0.010 0.009 10.012 0.056 |0.058
Yield 5 years - T-bAY 0.240 NS NS NS -0.120 |NS
p-value <0.001 0.093
Yield 10 years - T-bAY 0.227 NS NS 0.133 [0.163 NS
p-value 0.001 0.062 |0.021
ROTX monthly returns - T-bAY NS NS NS NS NS NS
p-value
BET-XT monthly returns - T-bAY NS NS NS NS NS NS
p-value
BET-NG monthly returns - T-bAY NS NS NS NS NS NS
p-value
Premiums (+/-) of various rates over the Yield <1 year
ROBID overnight - Yield <1 year 0.243 0.155 NS 0.118 |0.387 |0.135
p-value <0.001 0.029 0.096 |<0.001 [0.059
ROBID 3M - Yield <1 year NS NS NS NS 0.352 |0.142
p-value <0.001 [0.046
ROBID 6M - Yield <1 year NS NS NS NS 0.347 |0.143
p-value <0.001 |0.044
ROBID 12M - Yield <1 year NS NS NS NS 0.365 [0.139
p-value <0.001 [0.051
ROBOR overnight - Yield <1 year 0.129 NS NS NS 0.355 |0.121
p-value 0.069 <0.001 [0.089
ROBOR 3M - Yield <1 year NS NS NS NS 0.330 (0.118
p-value <0.001 {0.099
ROBOR 6M - Yield <1 year NS NS NS NS 0.261 |NS
p-value <0.001
ROBOR 12M - Yield <1 year NS NS NS NS 0.275 |NS
p-value <0.001
(ROBID3M+ROBOR3M)/2 - Yield <1 year |NS NS NS NS 0.350 |0.132
p-value <0.001 [0.065
(ROBID6M+ROBOR6M)/2 - Yield <1 year |NS NS NS NS 0.304 [0.130
p-value <0.001 {0.069
Credits interest rates (non-banking clients) |-0.486  |-0.449 |NS NS -0.289 |NS
- Yield <lyear
p-value <0.001 |<0.001 <0.001
Savings interest rates (non-banking -0.223  |-0.205 |NS NS NS NS
clients) - Yield <lyear
p-value 0.002 0.004
T-bills average yield - Yield <1 year -0.120 |-0.126 |NS NS NS NS
p-value 0.093 0.077
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Frequency |No. of Trading |Trading |Percent |Liquidity
(% of trades  |volume |value of traded |(based on
trading issues volume)
days)
T-bonds average interest rate - Yield 0.140 NS NS 0.128 |NS NS
<1year
p-value 0.049 0.072
BET monthly returns - Yield <1 year NS NS NS NS NS NS
p-value
BET-C/Plus monthly returns - Yield NS NS NS NS NS NS
<1year
p-value
BET-Fi monthly returns - Yield <1 year NS NS NS NS NS NS
p-value
Yield 3 years - Yield <1 year NS NS 0.184 |0.163 |NS 0.153
p-value 0.010 |0.022 0.032
Yield 5 years - Yield <1 year 0.171 NS NS NS NS NS
p-value 0.016
Yield 10 years - Yield <1 year 0.191 NS NS 0.129 |-0.127 |NS
p-value 0.007 0.070  |0.075
ROTX monthly returns - Yield <1 year NS NS NS NS NS NS
p-value
BET-XT monthly returns - Yield <1 year NS NS NS NS NS NS
p-value
BET-NG monthly returns - Yield <1 year  |NS NS NS NS NS NS
p-value

Note*: NS means not significant correlation
Source: authors’ calculation using JASP

For the observed data series, for the new period, the correlations

appear in the case of frequency and percent of traded issues, while there are no
significant correlations (with the exception of credit interest rates case) for the
number of trades, the main difference compared with the period Nov.2001-
Dec.2023. In the case of frequencies the majority of correlations are negative
and weak, with the exception of a negative and weak to moderate correlation in
the case of credit interest rates, and the negative and very weak correlation in
the case of ROBID overnight. One also must note the absence of correlation in
the case of monthly inflation rate. In the case of percent of traded issues all the
correlation are positive, most of them very weak and, in two cases, weak.
Similar with the situation for the period Nov.2001-Dec.2003, two very weak
correlations appear for value, but at a confidence level between 90% and 95%.
It is worth pointing out that yields communicated by the MoF are in the range
of negative and weak correlations related only to frequency.
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In the case of premiums of municipal bond rates over various rates/
returns, the situation up to a point similar with results the period Nov.2001-
Dec.2023, with correlations appearing mostly for frequency, number of trades,
and percent of traded issues. However, the main differences are generated by a
mix of positive and negative correlations, while for the period Nov.2001-
Dec.2023 the majority of the correlations were negative. In the majority of cases
for Jul.2007-Dec.2003 the correlations are very weak and weak, the only
notable exception occurring in the case of the premium of municipal bond rates
over credit interest rates which shows moderate correlations for frequency
(0.631), for the number of trades (0.580), and for percent of traded issues
(0.507). One must highlight that the yields communicated by MoF either have
no correlation with the municipal bond trading activity (for yield <1 year) or
the correlation is very weak and only in the case of frequency. Further, the
absence of correlation in the case of premium of municipal bond interest rates
over monthly inflation deserves to be mentioned.

In the case of premiums of various rates over monthly inflation rates,
only two very weak correlations occur for the premium of credit interest rates
over monthly inflation rates, in line with the case mentioned for the premium
of municipal bond interest rates over monthly inflation deserves to be
mentioned. It seems that the premiums over monthly inflation rates do not play
any role in decisions related to municipal bond trading since July 2007.

For premiums of various rates over T-bills average yield the correlations
with the municipal bond trading activity are more numerous, covering all six
variables that capture this activity. The most correlated variables are the
frequency and the percent of traded issues (a mix of negative and positive
correlations, ranging from very weak to weak), followed by number of trades
and liquidity (most correlations being weak or very weak and positive). It is
worth noting that within this cluster of data the most numerous correlation for
trading volume and trading value can be found, though all the correlations are
very weak. The premiums of yields reported by MoF have a modest influence
over the municipal bond trading activity.

The premiums of various rates/returns over the Yield <1 year are
mostly concentrated on frequency and percent of traded issues, while registering
some correlations related to the number of trades. In the case of frequency (%
of trading days) the correlations are a mix of negative and positive, mostly very
weak and weak, with the exception of the negative and weak to moderated
correlation (-0.486) of credit interest rates premiums over Yield <1 year. In the
case of percent of traded issues, the majority of correlations are positive and
either weak or weak to moderates. The only exception is the negative weak
correlation (-0.289) for credit interest rates premiums over Yield <1 year.
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For the monthly variations of the series of data, the correlation coefficients
significant at 95% and down to 90% confidence levels are presented in Table 5,
below:

Table 5. The correlation coefficients for the municipal bond segment trading activity
for the monthly variations, period Jul.2007-Dec.2023

Frequency |No.of |Trading |Trading|Percent |Liquidity
(% of trading |trades  |volume |value |oftraded |(based on
days) issues volume)

Monthly variations of observed data series

ROBID overnight -0.118 -0.122 |NS* NS NS NS
p-value 0.099 0.087

ROBOR overnight -0.126 -0.135 |NS NS NS NS
p-value 0.078 0.065

T-bonds average interest rate NS NS 0.364 |0.277 |NS 0.364
p-value <0.001 |<0.001 <0.001
Yield 3 years NS NS 0.449 0.287 |NS 0.449
p-value <0.001 |<0.001 <0.001
Monthly variations of premium of average muni.bonds interest rate over various rates
Muni.bonds interest rate - ROBID 3M |NS -0.208 |NS NS NS NS
p-value 0.003

Muni.bonds interest rate - ROBID 12M  |NS -0.132 |NS NS NS NS
p-value 0.064

Muni.bonds interest rate - ROBOR NS NS NS NS 0.121 |NS
overnight

p-value 0.091
Muni.bonds interest rate - BET- NS NS NS 0.125 NS NS
C/Plus returns

p-value 0.081

Monthly variations of premiums of various rates over the monthly inflation rate
Yield 5 years - monthly inflation rate |0.124 NS NS NS NS NS
p-value 0.082

BET-C/Plus monthly returns - MIR  |NS NS NS -0.220 NS NS
p-value 0.002

Monthly variations of premiums of various rates over the T-bills average yield

ROBID overnight - T-bills average 0.161 0.204 |NS NS NS NS
yield (T-bAY)

p-value 0.023 0.004

ROBID 3M - T-bills average yield NS 0.139 |NS NS NS NS
p-value 0.051

ROBOR 12M - T-bills average yield |NS NS NS -0.120 |NS NS
p-value 0.092

Yield 3 years - T-bAY NS NS NS NS 0.143 NS
p-value 0.045
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Frequency |No.of |Trading |Trading|Percent |Liquidity
(% oftrading |trades |volume |value |oftraded |(based on
days) issues volume)
Monthly variations of premiums of various rates over the Yield <1 year
ROBID overnight - Yield <1 year 0.181 NS NS NS NS NS
p-value 0.011
ROBID 6M - Yield <1 year NS -0.180 NS NS -0.272 NS
p-value 0.011 <0.001
ROBID 12M - Yield <1 year NS NS NS NS -0.238 |NS
p-value <0.001
ROBOR 6M - Yield <1 year NS NS NS 0.162 |NS NS
p-value 0.023
ROBOR 12M - Yield <1 year NS NS NS 0.208 |NS NS
p-value 0.003
Savings interest rates (non-banking |NS NS NS NS 0.119 |NS
clients) - Yield <1 year
p-value 0.096
T-bonds average interest rate - Yield |NS -0.174 |NS NS NS NS
<1year
p-value 0.014

Note*: NS means not significant correlation
Source: authors’ calculation using JASP

The results in the Table 5, while showing a slightly increase number of
correlations in comparison with the period Nov.2001-Dec.2023, also reveal that
most of the correlations are weak or very weak. Only in the case of T-bond
average interest rate variation and Yield 3 years variation the correlations with
the trading volume and liquidity are moderate to strong, while the correlations
with the trading value remain weak.

Conclusions

The research questions were: how correlated is the municipal bond
trading activity with the public information available regarding various interest
rates and indices returns? A secondary research question emerged: how
correlated is the municipal bond trading activity with the information that can
be derived from the public available information?

To the first research question the answer is that the correlation is
mostly weak and moderate to weak for the period Nov.2001-Dec.2023 and
weak for the period Jul.2007-Dec.2023. For the second research questions the
answer is that the correlation is varying from very weak to weak to moderate,
depending on the information derived from the observed data.
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Most of the data used influence mainly the frequency (% of trading
days), the number of trades and the percent of traded issues, for both periods
under scrutiny.

Also for both periods the premiums of various rates over T-bills average
yield generate the highest number of correlations, suggesting that T-bills
average yield might play a role as risk free rate for investors.

The results in all the tables above also show that there is almost no
relation between the returns exhibited by BVB equity market and municipal
bonds market. However, some random weak correlations occurred. These
results confirm indirectly the different profiles for investors in equity and
municipal bonds.

The weak to very weak influence of the yields communicated by the
MoF for T-bills and T-bonds show that this information is relatively ignored by
municipal bond investors. The yield <1 year does not seem to play the role of
risk free rate. This yield might be ignored due to the fact that until August 2012
the MoF reports mentioned just less than a year and since August 2012
recorded this information as yield at 6 months. The absence of T-bills with the
classic maturity at 3 months for risk free rate might also determine MoF reports
to be ignored.

All the results presented above point toward that the trading activity
within the municipal bond segment is dominated by small, individual investors,
that generate a relative small number of trades, trading volume and value.
These information are further confirmed by the data in Annex la mainly
regarding the number of tradings and trading volume which are relatively low,
consistent with the dominance of individual investors. Also the data point
toward a relative small number of individual investors.

Nonetheless, the credit interest rates, either directly observed or under
the form of various premiums have the strongest correlations (often weak to
moderate or moderate) with frequency (% of trading days), number of trades
and sometime with percent of traded issues. Further investigations are needed
to understand why this information seems to influence the presumed individual
investors that dominate the trading within municipal bond sector.

The correlations presented within this paper imply that the modest
profile of municipal bond segment at BVB is related to a relative small number
of individual investors that dominate the transactions, using mostly observed
data to decided when to trade and what to trade. The scarce correlations that
appear in relation with the trading volume and trading value point toward the
idea that only a small portion of the listed municipal bonds are owned by
individual investors. Also the trading activity indicates that the institutional
investors have the tendency to treasure their bonds. These indirect findings are
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in line with Pop & Georgescu (2024) results related to the fact that the majority
of municipal bonds are issued via private offerings, results enhanced by the
same type of offerings chosen for 2023.

Therefore one can conclude that as long as the municipal bond segment
will be dominated by the institutional investors ownership in combination with
a limited number of issued bonds, this BVB segment will remain peripheral and
low interest for various investors.

Though, it must be added that informal discussions with various
intermediaries of Romanian financial market revealed that the municipal bonds
are perceived in relation with the political influence/dominance at municipality
and county levels and there is a disinclination to recommend these securities to
their clients. While this aspect is difficult (and very sensitive) to investigate,
these informal discussions are in line with the finding of Vasa et al. (2021) and
Vasvari (2020) for Hungary showing that there is a political influence that
impacts the access of local administrations to the credit market(s). This
situation opens new avenues for research and indicate the need for higher
levels of transparency regarding the use of the funds obtained via municipal
bond issuance that can counterbalance the shady political influences.
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