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Abstract. The globalization of economic relations and the integration of Ukraine into the world financial market have
significant impact on decision-making in an insurance company in Ukraine. These aspects actualize the study of the
insurance companies’ activities in the conditions of world financial market cyclical development, and it determines the
purpose of the article. The purpose of the study is to develop theoretical and methodological provisions and practical
recommendations for managing reinsurance in conditions of cyclical development of the global financial market. Solving
the tasks set in the research was carried out using scientific methods of analysis, synthesis, induction, deduction, and
analogy - to study trends in the development of the Ukrainian insurance market; logical generalization — to determine the
peculiarities of reinsurance management in conditions of cyclicity of global financial markets; comparative and statistical
analysis - for analyzing the share of premiums belonging to non-resident reinsurers; Fourier analysis — for analyzing the
cyclicity of the development of the global financial market and the reinsurance market in Ukraine. Global business activity
develops cyclically. The first cycle is long-term and consists of 14 quarters. Within the long-term cycle, harmonics of a
shorter cycle, namely 1 year, were detected. The reinsurance market in Ukraine also develops cyclically. The length of the
cycle is 4 quarters. It was established that the peaks of the harmonic oscillations of the development cycle of domestic
reinsurance and the world cycle of business activity are antiphase, that is, the phase of the oscillations differs by half a
period. The length of the domestic reinsurance development cycle and the global business activity cycle are equal, and the
distance between the extremes of the cycle functions is 2 quarters. The practical value of the obtained results is that the
established relationships between the cycles and phases of the global business activity development and the reinsurance
market of Ukraine provide a toolkit for making management decisions regarding the modeling of a reinsurance portfolio
effective structure in the insurance company
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¢ INTRODUCTION

Insurance occupies an important place in the financial sys-
tem of the state. In Ukraine, the insurance market is the
second in terms of capitalization after the banking mar-
ket [1]. Insurers are active investors and important partici-
pants in the capital market. The stability and active devel-
opment of the insurance market is an important element
of the stability of the economic relations of the state in
general and the financial system in particular. The stability
of the insurance market is based on many factors, one of
which is reinsurance. The risk transfer mechanism ensures
financial stability of the insurer regardless of the size of its

capital, assets and insurance reserves. Reinsurance is a risk
management tool for primary insurers to reduce the vola-
tility of their losses and relieve them of single peak risks.
The Ukrainian insurance market is quite integrated
into the world insurance market. Ukrainian insurance com-
panies transfer risks to reinsurance not only to Ukrainian
companies, but also to foreign partners. Any trends in the
global financial market in general, and the insurance mar-
ket in particular, significantly affect the insurance market of
Ukraine. The globalization of economic relations and inte-
gration of Ukraine into the world financial market actualize
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the issue of managing reinsurance in an insurance company
in the conditions of the cyclicity of the world financial market.

Reinsurance is a derivative of insurance, so trends in
the development of the insurance market have a significant
impact on the reinsurance market. In 2021, the transforma-
tion of the insurance market of Ukraine continued. In par-
ticular, 55 insurers were excluded from the State Register
of Financial Institutions in 2021 [2]. The part of the com-
panies on the insurance market of Ukraine did not conduct
any activity for a long time. Thus, 26.5% of insurers left the
market. In addition, since July 1, 2020, the National Bank
of Ukraine has strengthened the requirements for insurers,
namely regarding solvency, so some insurance companies
leave the insurance market voluntarily and do not wait for
the regulator to do so [3].

In the insurance market of Ukraine, there is a ten-
dency to increase its concentration, strengthen govern-
ment supervision and competition. During 2018-2021, the
number of insurance companies in the Ukrainian market
of non-bank financial services decreased by 45% [4], while
the volume of assets remained almost unchanged. This in-
dicates that insurance companies that almost did not func-
tion and did not provide insurance services are leaving the
market. As a result, the stability of the insurance market
is achieved, and the quality of the provided insurance ser-
vices improves.

The Ukrainian insurance market has a very high con-
centration. In 2021, the top 10 of 142 risk insurance compa-
nies accounted for 50% of gross written premiums and 60%
of gross disbursements. Ten life insurers in Ukraine accounted
for 96.6% of premiums and 100% of disbursements [5].

A peculiarity of the insurance market of Ukraine
is its small share in the structure of the world insurance
market. Since most insurance companies of Ukraine have
a small amount of assets, they must transfer their rein-
surance obligations to foreign insurers. The share of pre-
miums transferred to reinsurance was 19%. Of them, 56%
belong to non-resident reinsurers [6].

In modern business conditions, the task of manag-
ing reinsurance is actualized as a result of the emergence
of risks arising because of transformational trends in the
Ukrainian market, as well as a result of the convergence
and integration of the insurance market of Ukraine with
the world financial market, which in turn is affected by cy-
clical development. In addition, the need to study reinsur-
ance management issues is due to the emergence of new
risk minimization tools that allow changing approaches to
insurance activity, accepting more specialized and large-
scale risks without the threat of losing the solvency of the
insurance company.

Many Ukrainian and foreign scientists were engaged
in the study of the economic essence, implementation mecha-
nism, problems and development prospects, and the role of
reinsurance in the insurance market. So, N.M. Vnukova [7]
and O.V. Kneisler, N.Ya. Spasiv, S.V. Korol [8] in their works
studied the current trends in the development of the
Ukrainian insurance and reinsurance market, as well as the
problems of its integration into the world financial market.

The issues of reinsurance management and modeling
of the optimal structure of reinsurance are presented in the
works of many foreign scientists. Thus, the authors of the
work [9] in their study present the problems of affiliated
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reinsurance, protection of the insured and regulation of the
insurer’s capital. The scientists have developed a two-stage
structure, according to which the incumbent insurer buys re-
insurance from its affiliated reinsurer in the holding company
in accordance with the capital regulation. According to the
scientists, the survival of an affiliated reinsurer decreases in
conditions of strict regulation of the insurer’s activity. How-
ever, strict regulation of the insurer’s capital strengthens
the protection of the insured and increases the volume of
optimal reinsurance. Strict regulation of the insurer’s capital
contributes to the stability of the insurance system.

The researchers in the scientific work [10] analyze
the potential of reinsurance to avoid the reduction of cap-
ital guarantees in life insurance products. By giving the in-
surer the opportunity to transfer part of the financial risk
to the reinsurer, the problem of optimizing the dynamic
investment and reinsurance of the insurer is solved. The
researchers introduce the concept of guarantee-equivalent
profit to compare life insurance products with and with-
out reinsurance. The studies show that optimally managed
reinsurance allows the insurer to offer significantly higher
capital guarantees to clients without any loss of the activity
efficiency expected by the insurer. The longer the invest-
ment horizon and the less prone to risk the insurer, the more
noticeable is the benefit from reinsurance.

The studies [11] and [12] are also devoted to the
issue of optimal proportional reinsurance and investment
strategies for an insurance company. The scientists offer an
economic-mathematical model for insurance companies
that have both normal and catastrophic risks in their port-
folio and seek to maximize the expected efficiency of their
capital. The optimal reinsurance strategy is proposed for in-
surance companies in conditions of occurrence of unpredict-
able environmental factors, changes in the size of aggregate
claims and fluctuations in the share price, i.e. such sudden
events that have an immediate impact on the financial state
of the market and at the same time cause insurance cases.

The optimal structure of reinsurance coverage in the
presence of counterparty risk is studied in the work [13].
From the perspective of a risk-averse primary insurer, the
scientists derive a cost criterion that indicates the optimal-
ity of insufficient, excessive and full hedging of the risk of
the counterparty of reinsurers. The scientists also determine
optimal diversification strategies between two reinsurers
that differ in counterparty risk.

Paying tribute to the developments of scientists in
terms of theoretical and practical approaches to the man-
agement of optimal reinsurance in an insurance company,
the problem of its further development in the conditions of
globalization processes and the cyclicity of world financial
markets is unresolved, which is the scientific novelty of the
results of the presented study.

The purpose of the study is the development of theo-
retical and methodological approaches and practical tools
for managing reinsurance in Ukrainian insurance companies
under the influence of the cyclicity of the global financial
market.

e MATERIALS AND METHODS

The scientific methods of analysis, synthesis, induction,
deduction and analogy are used to solve the task of the
study - to study trends in the development of the Ukrainian
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insurance market; logical generalization — to determine
the peculiarities of reinsurance management in the con-
ditions of cyclical world financial markets; comparative and
statistical analysis — when analyzing the share of premiums
belonging to non-resident reinsurers; Fourier analysis —
when analyzing the cyclicity of the development of the global
financial market and the reinsurance market in Ukraine.

The methods of economic-mathematical modeling
are applied to the study of cyclical fluctuations as a way
of simplified description of real manifestations of cyclical
fluctuations. These economic models make it possible to
identify causes, factors and regularities in cyclical fluctu-
ations in the economy. In connection with the non-linear
nature of the development of the market economy, the
most widespread is the modeling of economic processes
using dynamic systems. Harmonic analysis is used to study
regular cyclical fluctuations in the economy.

The application of Fourier analysis to the research
of cyclical fluctuations in the economy will be carried out
with the help of an algorithm. When modeling seasonal
and cyclical fluctuations, the approximation of the time se-
ries by Fourier series is used. The function specified at each
point of the studied time interval can be represented by
an infinite series of pairs of sines and cosines — harmonics.
Finding the final sum of terms with sines and cosines is
called harmonic analysis [14].

The insurance and reinsurance market of Ukraine is
well integrated into the world market. This is evidenced by
the fact that in the Ukrainian insurance market for 2018-
2021 there is a tendency to reduce the amount of premiums
transferred for reinsurance to Ukrainian reinsurers [15].
On the other hand, reinsurance among non-residents in-
creased by 37.5% in the fourth quarter of 2021 compared
to the first quarter of 2018 (Table 1) [4].

Table 1. Structure of premiums due to reinsurers

Premiums due
to non-resident reinsurers,

Observation | Premiums due to resident
reinsurers, billion UAH

date, quarter

The share of premiums to non-resident reinsurers
in the structure of premiums due to reinsurers

billion UAH
Q1.18 3.5 0.8 18.60%
Q2.18 3.2 0.8 20.00%
Q3.18 2.8 0.5 15.15%
04.18 5.4 0.8 12.90%
Q1.19 3.7 0.8 17.78%
Q2.19 3.5 1.0 22.22%
Q3.19 3.2 0.7 17.95%
04.19 1.5 0.8 34.78%
Q1.20 1.9 0.9 32.14%
Q2.20 0.4 1.0 71.43%
Q3.20 1.3 0.8 38.10%
Q4.20 1.2 0.9 42.86%
Q1.21 1.1 1.2 52.17%
Q2.21 0.8 1.6 66.67%
Q3.21 0.9 1.2 57.14%
Q4.21 0.9 1.1 55.00%

According to Table 1 the specific weight of premi-
ums to non-resident reinsurers in the structure of premi-
ums due to reinsurers has a steady upward trend. Therefore,
it is possible to assert the strengthening of the integration
of the Ukrainian insurance market into the global financial
market.

Since the insurance market of Ukraine is well inte-
grated into the world market, the cyclical development of
the world economy significantly affects the development of
the Ukrainian financial market.

Identifying the period of fluctuations of the eco-
nomic cycle and the degree of its influence on the insurance
market of Ukraine will make it possible to make balanced
management decisions in the management of reinsurance
in an insurance company based on forecast data of the
development of global business activity.
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As an indicator of the development of the world
economy, the work adopted the global index of business
activity [16]. The observation period is 2015-2021, with
quarterly frequency of observation. The sample of observa-
tion points was formed according to the data of the Federal
Reserve of Economic Data [16].

Based on quarterly data on the global index of business
activity for 2015-2021, using the Fourier analysis method
and packages of the Statistica 10 software complex, the pe-
riods of two cycles of the development of the world economy
were identified.

e RESULTS AND DISCUSSION

The periodogram of the Fourier analysis results for the
quarterly global index of business activity for the analyzed
period is presented in Figure 1.
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Figure 1. Periodogram of the results of Fourier analysis for the quarterly global index of business activity for 2015-2021

Figure 1 shows that global business activity develops
cyclically. The first cycle is long-term and consists of 14
quarters. Within the long-term cycle, harmonics of a shorter
cycle, namely 4 quarters, were identified.

As the main indicator characterizing the develop-
ment of outbound reinsurance on the insurance market of
Ukraine, the index of the rate of growth of premiums due to
non-resident reinsurers has been adopted.

Based on the NBU data [1], the work calculates the

10000

growth rate index of premiums due to non-resident rein-
surers. Based on quarterly data on the growth rate index of
premiums due to non-resident reinsurers for 2015-2021, using
the Fourier analysis method and the packages of Statistica 10
software complex, the period of one cycle of development of
the Ukrainian reinsurance market was identified. The peri-
odogram of the results of the Fourier analysis for the quarterly
index of the growth rate of premiums due to non-resident
reinsurers for the analyzed period is presented in Figure 2.
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Figure 2. Periodogram of the results of the Fourier analysis for the quarterly index of the growth rate of premiums due
to non-resident reinsurers for 2015-2021

It can be seen in Figure 2 that the reinsurance mar-
ket in Ukraine develops cyclically. The length of the cycle is
4 quarters. Thus, it can be concluded that the length of the
development cycle of Ukrainian reinsurance and the world
cycle of business activity coincide.

At the next stage of the research, it was found that
the peaks of the harmonics of the fluctuations of the devel-
opment cycle of Ukrainian reinsurance and the world cycle
of business activity have a coefficient of -1, that is, the fluc-
tuations are antiphase, and the phase of the fluctuations dif-
fers by half a period. Since the oscillation period of the cycle
is 4 quarters, half a cycle is 2 quarters. Thus, the distance
between the extremes of the functions of the above cycles
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is 2 quarters. Therefore, it can be stated that the impact of
the level of business activity on the global financial market
on the Ukrainian reinsurance market is not instantaneous.
Changes in trends in the Ukrainian reinsurance market oc-
cur with a delay of 2 quarters. Figure 3 presents a graph of
the global index of business activity for 2015-2021. The hor-
izontal scale shows the actual data on the dates of observa-
tion points (T). Also, Figure 3 presents a graph of the growth
rate index of premiums due to non-resident reinsurers for
2015-2021. For this graph, the date values of the observation
points are t=T-2, i.e., on the horizontal axis, the periods are
shifted by 2 quarters for the graph of the growth rate index
of premiums due to non-resident reinsurers.
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Figure 3. Comparison of the dynamics of the global index of business activity and the index of the growth rate
of reinsurance among non-residents

Figure 3 shows that by shifting the graph of the
growth rate index of premiums due to non-resident rein-
surers by two quarters to the left, the phase of fluctuations
of its harmonics coincides with the phases of fluctuations
of the global index of business activity.

The obtained result has significant practical value
for forecasting the development of the Ukrainian reinsur-
ance market with a planning horizon of 2 quarters, as well
as for making management decisions based on the obtained
forecast indicators.
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There is a tendency to increase the volume of reinsur-
ance in the global financial market. As of the end of 2021, the
total capital directed to the global reinsurance industry was
US $ 728 billion, representing an increase of 8.4% compared to
the previous year. In the reinsurance market, the capital for
the previous year amounted to 672 billion dollars [17].

Since 2015, the total target capital in reinsurance
has increased by 70%, corresponding to an average annual
rate of 6%. Also, since 2015, there has been an upward trend in
the volume of reinsurance premiums Figure 4.
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Figure 4. Dynamics of premium growth in the global reinsurance market

Premium growth remained steady throughout 2021
at an average of 17%. This is the strongest growth rate seen
since 2015. This is due to higher premium rates and growth
of net new business. Return on equity also improved, in-
creasing to 11.4% (2.7% in 2020) and 6.2% (1.3% in 2020)
on a reported and underlying basis, respectively [17].

The insurance market of Ukraine was actively devel-
oping. In 2021, it increased by 8.2% from UAH 45.2 billion
up to UAH 48.9 billion, including life insurance accounted
for UAH 5.9 billion, and risk insurance accounted for UAH
43 billion. Insurance payments in risk types of insurance
for 12 months increased to UAH 16.2 billion, in life insur-
ance to almost UAH 800 million. The level of payments in
the life sector was 13%, non-life 38%. Net life insurance
premiums continued to grow rapidly, while risk insurance
premiums, on the contrary, somewhat decreased [5].

Thus, it can be concluded that the current develop-
ment of the insurance market of Ukraine follows the trend
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of growth observed by the level of global business activity
in the second and third quarters of 2021. However, there is
a downward trend in global business activity in the fourth
quarter of 2021.

Having analyzed the above, and considering the trend
presented in Figure 3, it can be concluded that the current
trend towards active growth of reinsurance will be replaced
by a decline in the first half of 2022. The tendency towards
a break in the trend line of the growth of business activi-
ty in the world is outlined, and therefore it is possible to
predict a decrease in the volume of outbound reinsurance
from non-resident reinsurers on the Ukrainian insurance
market in the first half of 2022.

In addition to the change in the trend of business
activity in the short-term cycle, the world economy is en-
tering a longer cycle of economic decline. According to
research by the Swiss Re Institute [18], the intensity and
spread of inflation leads to a rapid increase in the costs of

Development Management. 2022. Vol. 21, No. 2
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claims. Strong rate hikes in commercial lines and personal
lines are supporting profit growth, but increasing require-
ments reduce profitability.

The Swiss Re Institute forecasts nominal direct pre-
mium growth of 8.0% in 2022 and 6.3% in 2023. Risks are
shifted to the downside, the average projected return on
capital for 2022 is 5.5% and, accordingly, 6.0% for 2023. The
impact of high inflation on litigation costs is only partial-
ly offset by the investment gains from higher interest rates.
Premium growth has been steady over 2015-2021 but is
expected to slow in 2023 as the US economy enters a likely
recession. The Swiss Re Institute predicts that the develop-
ment of the insurance industry will slow down, as inflation
will weaken the adequacy of the previous year’s reserves [18].
In addition, the world economy is entering the recessionary
phase of the economic cycle, which will also reduce global
economic activity in 2022 [19].

Therefore, in view of the above, it can be concluded
that the decrease in global business activity, the expected
recession in the world, as well as the acceleration of in-
flation rates will have a negative impact on the insurance
market of Ukraine as a whole, and on reinsurance in partic-
ular. In addition, inflationary pressure in Ukraine is more
significant, since according to the NBU forecast, inflation
will accelerate and reach 31% by the end of 2022 [20]. In
2022, the transfer of reinsurance risks to non-residents will
be less profitable for Ukrainian insurers. Acceleration of
inflation rates in Ukraine and the world has a double im-
pact on reinsurance for non-residents. In the conditions
of increasing rates at non-resident reinsurers due to the
acceleration of inflation rates in the world, as well as the
projected high level of inflation in Ukraine, the national
currency depreciates in relation to settlement currencies,
which has a double impact on the efficiency and rationality
of reinsurance at non-resident reinsurers.

The conducted scientific research made it possible
to develop practical recommendations for managing rein-
surance for Ukrainian insurance companies in the conditions
of the cyclicity of the global financial market:

- to monitor the level of global business activity and
forecast on its basis the rate of growth of outbound re-
insurance for non-residents with a planning horizon of
2 quarters. This is explained by the fact that the rate of
growth of Ukrainian reinsurance volumes among non-res-
ident insurers is cyclical in nature and the length of the
cycle corresponds to the length of the short cycle of the
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reinsurance portfolio, long-term development cycles of the
world financial markets should also be taken into account,
since the expected growth of inflation and the forecasted re-
cession significantly increase the insurer’s costs for trans-
ferring risks to non-resident insurers.

e CONCLUSIONS

The results of the above analysis are a convincing proof
that the management of reinsurance in Ukrainian insur-
ance companies should be carried out from a review on the
integration of the Ukrainian insurance market to the world
financial market, as well as on the cyclical development of
the latter. The period of the short cycle of the index of global
business activity is 4 quarters. The cycle period of the
growth rate index of premiums transferred to non-resident
reinsurers is also 4 quarters. The distance between the ex-
tremes of the functions of the above cycles is 2 quarters.

At the same time, the structure of the insurer’s op-
timal risk diversification strategies depends not only on
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Despite these contributions, some questions remain
open. The proportion of reinsurance among residents and
non-residents in conditions of cyclical world financial mar-
kets may be of interest for further discussion in order to
achieve an optimal balance between safety and costs. In
this context, it should be noted that this model framework
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ing its reinsurance strategy. Considering that reinsurance
with non-residents can influence the solvency ratio of the
Ukrainian insurer, future studies can expand this study,
taking into account this relationship.
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aKTyaJbHICTh MOCTIIKEHHS AiSTTbHOCTI CTPAaXOBMX KOMITaHiil B yMOBaX IMK/IIYHOCTI PO3BUTKY CBiTOBOrO (piHAaHCOBOTO
PUHKY Ta 06YMOBITIOE #10TO MeTy. MeTOI0 HOCTiIKeHHsI € PO3p0o6Ka TeOPETUKO-METOANYHMX TTOJIOKEHDb Ta MPaKTUUHUX
peKoMeH[alliii 10 YIpaB/liHHSI [epecTpaxyBaHHSIM B YMOBaX LUMKIIYHOCTI PO3BUTKY CBiTOBOTO (hiHAHCOBOTO PUHKY.
BupinieHHs! 3aBjaHb, MOCTaBAEHMUX B JOCTiIKEeHHI, BUKOHAHO 3 BUKOPUCTAHHSIM HAyKOBMX METOJIB aHalli3y, CUHTe3y,
IHAYKIiT, JeayKIlii Ta aHa/Iorii — IJIs aHaJTi3y TeHAEeHIIili pO3BUTKY CTPAaX0BOT0 PUHKY YKpaiHM; JIOTiUuHe y3araJbHeHHS —
IUISI BUSIBJIEHHSI OCOG/IMBOCTElt YIIpaBJIiHHS MepecTpaxyBaHHSIM B YMOBaxX LIMKIIYHOCTI CBiTOBMX (DiHAHCOBMX PUHKIB;
MOPiBHSUIbHMIA i CTATUCTUYHMIT aHAJTi3 — 1)1 BUSHAYEHHSI YaCTKM ITPEMIiA, IO HaJIEXXaTh ITepecTpaxoBMKaM-Hepe3uIeHTaM;
@dyp’e aHami3 - [ BU3HAUEHHS [OBXMHM IIMKJIiB PO3BUTKY CBiTOBOro (iHAHCOBOTO PUHKY Ta YKpaiHCBKOTO
TepecTpaxoBOTO PUHKY. [IiIoBa aKTUBHICTb CY6'€KTiB EKOHOMIUYHUX BiTHOCHH Y CBiTi pO3BUBAETHCS IIUKIIYHO. Y po6OTi
BCTAHOBJIEHO, 110 JOBTOCTPOKOBMIA IMKJI PO3BUTKY II06AIbHOI OiIOBOI aKTMBHOCTI CTAaHOBUTH 14 KBapTasiB. B mexax
JIOBFOCTPOKOBOTO IIMKJTY BUSIBJIEHO TAPMOHIKM PiYHOTO KOPOTKOTO IMKITY. YKpaiHCbKOMY PMHKY TMEpecTpaxyBaHHS TEX
BJIACTMBA LMKITIUYHICTh PO3BUTKY. JIOBKMHA MIOTO LMK/IY CTAHOBUTH 4 KBapTaiu. Y poOOTi BUSBIIEHO, IO IiKM rapMOHIK
KOJIMBAHb LIMKJTY CBITOBOTO LIMKJIY [iJIOBOT aKTMBHOCTI Ta IMKITY PO3BUTKY YKPaiHCHKOTO TIEPECTPAXyBaHHS 3HAXOHSThCS
y ipotudasi, To6To ¢aza KoMMBaHb BiIPi3HIETHCS HA ITiB TIepioxy. TakKMM YUMHOM, BCTAHOBJIEHO, 1110 IOBKMHA CBITOBOTO
LIMKITY IJTI0OBOT aKTMBHOCTI Ta IIMKITY PO3BUTKY YKPaiHChKOTO ITepecTpaxyBaHHSI € PiBHUMM,  BiICTaHb MiXX eKCTpeMyMaMu
GbYHKI IVKTIB CTAaHOBUTH 2 KBapTain. [IpakTHUHe 3HAUEHHSI OJIeP’KaHMX PEe3YIbTATiB MOJISTa€ Y TOMY, 10 BCTAHOBJIEH]
B3aEMO3B’SI3KM MiX IMKIaMu Ta (HaszamMy PO3BUTKY CBIiTOBOI IiTOBOi aKTMBHOCTI Ta IepecTpaxoBOro PUMHKY YKpaiHu
HaJalTh iHCTPYMEHTApiil Iyl TMPUIHATTS OOGIPYHTOBAHMX YIIPABAiHCbKMX pillleHb MO0 (OPMYyBaHHS e(PEeKTUBHOL
CTPYKTYPU TI€PECTPAXOBOTO MOPTGhES y CTPaxoBiii KoMMaHii
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