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Abstract--Technology alliances present in concurrent
competitive global business environment an important
corporate activity to enhance the innovative engineering and
technology capabilities. In present research, there exist a large
number of event studies conducted on the technology alliance
announcements’ effects on the stock price and hence corporate
value creation for shareholders. However, the intra-day reaction
to technology alliance announcements and persistence of this
reaction over time as well as the forecasting of the later returns
has eluded earlier research. This study uses technology alliances
announced in NASDAQ HEX between 2006 and 2010 to
examine the returns and their permanence on the share price
over different intervals between 1 minute and 1 day after the
announcements to study whether the initial reaction can be used
to forecast later reaction on the share price returns. The
research is using intra-day and day-level event study method to
find out what level of Cumulative Abnormal Return (CAR) is
generated by the announcements. As a difference to the earlier
studies, this study aspires to show that the first reaction within
minutes after the announcement can be used to forecast the
returns in the longer term. This study investigates whether short
term minute reaction can be used to forecast longer term
reaction up to the following day.

[. INTRODUCTION

There are a large number of studies done on the effect of
non-financial information on the share price of the firms
making the announcements [1]. The change in the share price
— abnormal return — is seen as a reaction to a firm’s signaling
by investors who are expecting the announced action to have
an effect on the firm’s cash flow and thus on the dividends
expected from the firm [2-4] which in turn have an effect on
the value of the firm’s share price. The reaction also happens
in a short time frame as predicted by the efficient market
hypothesis [5].

The research done previously on technology partnerships
shows that there is a reaction on the partnership
announcement. The majority of the research is done on day
level event studies where the reaction is explored on the day
long blocks around the event [6-9]. For example, Haussler
[10] finds statistically significant abnormal returns generated
on the day of the event and on the two following days. Also
Anand and Khanna [3] find statistically significant abnormal
return on the day of the event and shows that the cumulative
abnormal return is statistically significant even nine days
after the event.

As it is taken that the markets and participating investors
are rational and thus make changes in the valuation of a firm
only after they have received new information which gives
reason to subsequent valuation change, the new estimation of

the value of the share price should stick between the
valuations as Anand and Khanna’s [3] research shows.

Despite the large number of event studies there seems to
be no studies done on predictive power of the initial share
price reaction on the later share price behavior. One reason
for the low number may be the non-existent usage of event
study method in intra-day studies.

This research uses an intra-day event study method to
clarify the movements of share prices in minute-level and its
usage on predicting the share price behavior in the future.

II. BACKGROUND AND HYPOTHESES BUILDING

A. Stock valuation

In general the approaches to stock valuation can be
grouped in two different mindsets. One is based on
emphasizing the dividends and the other one efficient
arbitrage-free markets. The first approach was developed by
Gordon [11] in his article asking what a person purchasing is
actually paying for. His formula can also be written in the
form

Dy

Po=7— 5
where P is share price year t=0, D; is expected dividends
year t=1, k is the required rate of profit and g is the expected
dividend growth rate. This representation shows clearly, that
the present price of a share depends on the amount of
dividends, required rate of profit, and the dividend growth
rate which is expected from the firm.

The second type of approach can be divided into three
different theories although they all have same philosophy
behind them but representing a different cases of the theory.
This approach brings into the equation the influence of
general environment’s influence to the price of the shares.
The first one of these theories, which can also be seen as
most general presentation of this philosophy, is Arbitrage
Pricing Theory (APT). Roll and Ross [12] state that in the
absence of riskless arbitrage profits, and “since any market
equilibrium must be consistent with no arbitrage profits,
every equilibrium will be characterized by a linear
relationship between each asset’s expected return and its
return’s response amplitudes on the common factors.” This
can be represented as

E(r]) = )\0 + Albjl + -+ )\lb]l
where A is the riskless rate of return, A, ..., A; are systematic
response amplitudes, and bj, ..., b; are correlation
coefficients of share j. There are no standard set of systematic
response amplitudes, but they are selected for each
application.
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There are also single- [13-15] and three-factor [16]
Capital Asset Pricing Models (CAPM) which are basically
APT with either one or three systematic response amplitudes
used in the formula. The single-factor CAPM can be
represented as

E() =15+ Bi(hn — 1)
where r¢ is risk-free rate of return, r,, is market risk and f; is
stock specific coefficient. In the three-factor CAPM in
addition to the market risk premium there are two company
specific factors added: market capitalization and book-to-
market ratio which were added to improve the explaining
power of the formula.

Combining the investors’ expectations of dividends,
systematic influence factors of macro-environment with
rational expectations theory [17], which assumes that every
investor has individually rational expectations about stock
prices and if though individual investor’s expectations may
include errors, all investors as a group form an average where
there are no systematic errors.

B. An Event’s effect on Stock price and Hypotheses

Fama [5] constructed a theory about market efficiency
which consists of three levels: weak form stating that all past
public information is included in the share prices; semi-strong
form stating that share prices instantly change to include the
public information; strong form stating that the share prices
include all existing information. These forms of market
efficiency has been tested in several studies since the original
article and the studies [18] are showing that at least the weak
and semi-strong form of the theory are supported by the
empiric tests. The studies also show that the investors’
adjustment reaction to new information is relatively fast but
not instantaneous [19].

There are several studies pointing out that technology
partnership announcements are causing abnormal returns and
the abnormal returns persists in the share prices up to several
days [3, 20, 21]. This leads to the first research question:
Does technology partnership announcements cause abnormal
returns in the share prices of the announcing firms.

Research has also shown that the markets are not
instantaneous in its adjustments to new information but the
adaptation takes from minutes to tens of minutes [18].
Several event studies have also shown that the abnormal
return persists with the price up to several days [10], which
leads to the next research question: Can the initial share price
adaptive reaction be used to predict later adaptive reaction.

III. RESEARCH METHODS

A. Description of Sample and Data

This research is studying can a share prices’ initial
reaction after a technology partnership announcement be used
in predicting the share price behavior later in time. The
sample used in the study is collected from the 39 417 stock
exchange releases published by the firms listed in Helsinki
Stock Exchange between 1% January 2006 and 31* December

2010. The releases were collected from the OMX Group’s
database which includes all releases and all language versions
made by firms in the OMX stock exchange.

Of all the stock exchange releases 273 announcements
were selected based on the heading which indicated that the
stock exchange release might be about partnerships. All these
releases were read and 57 of them were qualified to be
technology partnership announcements. Selection criteria for
technology partnerships was that the announcement
mentioned that at least one of the purposes of the partnership
was to research new technologies or new usage for existing
technologies, development of new products or build a new
facility with new or previously non-existing technology. Next
step was to check possible confounding events to confirm
that no other significant announcement or event effect the
reaction. Also the timing of the events was checked to make
sure that none of the events are too early in the defined time
frame so that the estimation window can be properly
calculated and that next event of same company is not inside
event window of present event window causing disturbance
to the observed reaction.

After these actions there were 47 events left. Of these 47
technology partnerships, five were licensing agreements, 26
were contractual technology or product development
agreements and 16 were joint ventures with at least one of the
purposes being new technology or product development.

B. Method of analysis

The method of analysis in this research is the event study
methodology which is widely used in this type of studies [7,
22-25]. The difference when compared to the traditional
event studies is that in this study the method is applied on
intra-day values.

In the traditional event studies the abnormal return (AR)
for a share has been calculated by the last trading value of the
day. In the intra-day level — or transaction level — calculation,
the AR is calculated for the step length selected, thus giving
more precise picture of the share price movement as well as
when and how the AR is formed.

For a firm i and event period 1 the abnormal return ARit
is

ARy = Ry — E(Rir)
where Rit is the actual ex post return and E(Rit) is the
expected normal return for the period t in case there would
not be any event.

The actual ex post returns Rit are the realized stock prices
from the stock exchange. This research is using the single-
index market model, also known as the market model [26] or
ordinary least squares (OLS) market model [27], for the
expected normal return. The OLS market model is widely
used in partnership event studies [3, 4, 6, 8, 10, 28].

According to the OLS market model, for any firm the
normal return Rit for stock i in period t is

Rir = o + BiRme + &1
where o, is the intercept and f; is the market sensitivity level,
which are estimated from the regression of the estimation
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period, R,; is the market return for period t, and g, is the zero
mean disturbance term [29, 30].
When the above equations are combined, the OLS abnormal
returns are

ARy = Ry — E(Ri'r) = &t

The calculation of the abnormal return is based on the
deviation of an individual stock price from the selected
market index which should be selected so that it reflects all
the changes happening in the general business environment,
but is affected as little as possible by the changes in
individual firm’s abnormal reactions. This research is using
OMXHPI index, which is a capitalization-weighted price
index following all firms listed in the Helsinki stock
exchange.

There is normal variation in the stock price movements,
which may seem to be small abnormal returns. Due to this
variation, significance of the detected stock price changes
were tested using J2 as suggested by Campbell [31]. J2 is a
special case of commonly used binomial Z where p is set to
0.5 to confirm that possible outliers are not causing the
observed significance. The higher the J2 figure, the lower the
probability for the perceived reaction being within the normal
stock price variation.

The null hypothesis was tested using J2 with the
following equation:

2
I, = (%) SCAR(ry, ) © WO
where N is number of events in the group tested, L, is the
length of estimation window, and SCAR is average
standardized cumulative abnormal return from t; to 1,.

IV. RESULTS

The calculations show that the abnormal reaction is on
average 0.28% after the first minute for all types of
technology partnerships varying from 0.20% for contractual
partnerships to 0.39% for JVs. There is a gradual increase in
the abnormal return up until 1 day when the average
abnormal return is 1.52% for all on average varying from
1.27% for JVs to 3.51% for licensing. The detailed results
can be seen on table 1. The significance of the reaction stayed
above 0.1% the whole time from 1 minute to 1 day.

The nonparametric independent-samples Kruskal-Wallis
test showed that there is statistically significant (0.01)
difference in the cumulative abnormal reaction (CAR) in
minute step between contractual partnerships and joint
ventures. Between licensing and contractual and licensing
and joint ventures there was no statistically significant
difference in CAR. This could be due to the very small
sample of licensing events.

Regression tests were used to calculate equations to
predict the abnormal return based on the reaction after one
minute after the announcement. Next the explanatory power
of the equation calculated on the observed reaction on one
minute point for the reaction observed later was calculated.
The R? for all events on CAR at 2 minute point based on
CAR at 1 minute point is 94% varying from 99% for

licensing to 91% for joint ventures. The explanatory power of
the equation stays very high for a few minutes after which it
gradually drops to 0.1% for all varying from 32% for
licensing to 1% for contractual partnerships. The R’s are
shown on figure 1.

TABLE 1. ABNORMAL RETURNS OVER TIME BY PARTNERSHIP

TYPE

Time All License Contractual JV
1min 0,28 % 0,32 % 0,20 % 0,39 %
2min 0,26 % 0,21 % 0,16 % 0,44 %
3min 0,22 % 0,11 % 0,16 % 0,34 %
4min 0,28 % 0,17 % 0,20 % 0,43 %
Smin 0,28 % 0,22 % 0,22 % 0,38 %
6min 0,27 % 0,12 % 0,26 % 0,34 %
7min 0,40 % 0,30 % 0,39 % 0,46 %
8min 0,48 % 0,26 % 0,54 % 0,44 %
9min 0,42 % 0,26 % 0,49 % 0,36 %
10min 0,39 % 0,26 % 0,44 % 0,36 %
15min 0,48 % 0,30 % 0,67 % 0,22 %
20min 0,66 % 0,51 % 0,93 % 0,26 %
25min 0,57 % 0,26 % 0,81 % 0,26 %
30min 0,47 % 0,15 % 0,65 % 0,27 %
40min 0,51 % 0,40 % 0,68 % 0,27 %
50min 0,48 % 0,82 % 0,48 % 0,37 %

1h 0,37 % 0,91 % 0,21 % 0,47 %

3h 1,14 % 2,06 % 1,13 % 0,86 %

1d 1,52 % 3,51 % 1,29 % 1,27 %

V. CONCLUSIONS

The research’s results show that there is clear and
statistically significant reaction to technology partnership
announcements which gives on average 0.28% CAR after one
minute of the partnership is known to market participants.
There is also statistically significant difference in reaction to
contractual partnerships compared to joint ventures. There is
no statistically significant difference between licensing and
other technology partnering forms probably due to small
number of licensing events. This is confirming the first
research question.

Table 1 shows the change in cumulative abnormal
reaction over several steps after the announcement to the
markets. The table displays CAR with upward trend from one
minute up to one day with small fluctuation over time.

The coefficient of determination calculated to the linear
regression calculated to CAR in other time points compared
to the CAR after one minute after the announcement of the
partnerships stays over 0.8 for 50 minutes for licensing, six
minutes for contractual partnerships and three minutes for
joint ventures after which R* falls to 0.5 level up until 50
minutes to contractual and joint venture partnerships and over
3 hours for technology licensing. The R reaches virtually
zero within 24 hours after the technology partnership
announcement. These results show that the initial reaction
can be used to predict the share price reaction for up to few
minutes with relatively high certainty and almost up to one
hour with higher uncertainty confirming the second research
question.
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Figure 1. The change of R? of linear regression for different types of partnerships over time.

The results of the research show that there is a predictable
reaction in the firms’ share prices after a technology
partnership announcement with small uncertainty. However,
the uncertainty increases over time very quickly. This
predictable reaction can be used to earn additional rents from
the share markets by investors who can buy and sell shares
quickly and use formulas to calculate the behavior of share
prices.

The reaction was studied with a relatively small sample so
that may have an effect on the result either weakening or
strengthening the phenomenon. The groups of different types
of partnerships were even smaller reducing the certainty of
the results. Additionally, the used time period from 2006 to
2010 included periods with very fast increases and decreases
in stock markets which could also decrease the certainty of
the results. This research did not study whether the reaction
changed over time relative to the general stock market
behavior. A study of longer time period should be carried out
to clarify the possible changes in reactions over time as well
as in other stock markets.

Future research should be conducted clarifying the results.
For example, a study to further test whether the CAR at 2
minute point can be used to predict the CAR value in 3
minute point, whether CAR at 3 minute point can be used to
predict CAR at 4 minute point and so on. Overall, the
reaction should be further studied with a larger group of
events and with longer time period.
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