Integrating Data Mining and
Qualitative Studies in Theory
Building

--Taking the Chinese Venture Capital Industry as
an Example



» How can we integrate data mining, theoretical
modeling and theory building?

» A methodological cycle: data mining =
Interpretation = dialogue with theories -
theory building = hypotheses testing (in
causal models)-> finding ground truth

» 1) -2 feeding back to the model for data
mining
» 2) Or = building system model = revealing

the black box of behavioral process = testing
model by real data = finding ground truth

» =2 next run of the cycle



I. The Origin of the Study: Guanxi

Circle

» 1.Acircle Is centered on an ego.

+ 2. A circle has with a structure of “differential mode
of association”.

» 3. S0, there is a core of the circle, which is indicated
by loyal, unbreakable and intimate relationship, while
those periphery members outside the core are mainly
composed by long-term relations with limited liability
In frequent favor exchanges.

» 4. The boundary of a circle may be open, and thus
there Is overlapped area among several circles.
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As stated above, a guanxi circle iIs composed of a centered
ego’s strong ties, including pseudo-family and familiar ties.

Summarizing the arguments stated above, the static
features of a guanxi circle include the following:

1. A guanxi circle Is centered on an ego.

2. A guanxi circle has a structure with differential modes
of association.

3. There Is an inner core within the guanxi circle, which is
Indicated by loyal, unbreakable and intimate relationship,
while those periphery members outside the core are mainly
composed of by long-term relations with limited liability
In frequent favor exchanges



» 4. The boundaries of a guanxi circle are usually open,
and thus there is often an overlapping area among
several guanxi circles.

& Thus, | categorize Chinese workers into five types—
core members 1n leaders’ guanxi circles, core
members in common guanxi circles, periphery

members in guanxi circles, bridges, and finally
outsiders.



» Hypothesis 1: Frequent cooperation
increases the possibility of new joint
investment.

» Hypothesis 2: Relational distance is
convexly associated with the possibility of
joint investment.

» Hypothesis 3: Accumulative advantage is
positively associated with the possibility of
joint investment.

» In the regression, all the three hypotheses
get supported.




» In the data mining of link prediction, the
following factors are significant predictors:

» Common neighbors—increase the accuracy
of prediction 12%--13%.

» Similarity of property right.
» Similarity of industry
» Following the short trend.

» All these three predictors increase the
accuracy of prediction 6%--7%



ll. The Analytical Results of ERGM Model

» In the following we explain the meaning of 3 type of
ERGM statistics used in our model:

» 1. Edge: In the complete network set of ERGM, each
edge appears at a probability of 0.5. But in target
network, the density of edge is decided by the
number of investment records and the number of
institutions. So the probability of each edge appears
in this network may be much lower than 0.5. We
need to consider about the effect of edge. This is
measured by statistic “edge” (the number of edges in
the network).






» 2.Degree: In ERGM, there can be isolated nodes as edges
are generated randomly. But as our target network is
generated by investment records, so each node has at
least one edge, affecting the distribution of degree. We
should add some complement statistics to measure the
degree character of target network. This can be measured
by “blconcurrent” and “b2concurrent” (the number of
nodes (b1 means VC and b2 means invested companies)
with at least 2 degree), or “kstar2" and “kstar3" (the
number of 2-star and 3-star in the net-work).

» 3.Quadrangles: open quadrangles is also called “three-
path” in network, while closed quadrangles having
another name “cycle4". To prove our hypothesis, the
“cycle4"” coefficient must compete for the explanation of
network structure with all complement shapes mentioned
before, i.e. “cycle4" should keep positive whatever kind of
compliment shapes we add.



» We introduce our experimental and control
groups here:

» Target network: the information of original
network data

» Experimental group: the ERGM estimation of
target network, with statistics of edges,
blconcurrent, b2concurrent, three-path and
cycle4. Making simulated networks based on it.

» Control group: another ERGM estimation of
target network like Experimental group, except
that it do not measure closed quadrangles
"cycle4”.
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Go Back to the Field

» In addition to providing “surplus” to the centered
VCs in a network, new entrants also bring new
information, local knowledge and new opportunities
into a network. These resources are keys for forming
new projects. As a manager of a VC firm, Mr. X, said:

» The familiar partners [those who have joint
investment with the interviewee in the past| are
hard to negotiate with; sometimes, we disagree
with each other due to self-interest, but it is hard to
talk straight...we are friends, you know....

» Cooperation with new VCs for sure is profitable.
Money, local knowledge, new information of

rojects..., but I will not allow them to say too much
?new VCs can’t manage the project].

- One side may need to be sacrificed for the other
side’s interest...in the cooperation of Eastern type
[zero-sum game].



» One single transaction 1s fra 11e but a
series of Investments in th e CO ectlve
actions of a network is robust, As a junior
partner of a Chinese VC stated:

» Guanxi is indeed important,...some
rojects fail, but it is O.K., since guanx1 is
here. It Ja successful FI‘O]eCt | isthe

result of process of collective

actions,...some things are good for
guanxi building.

» I met him the ews ndca
gartner se e a tlme éo Jn ra

I&YJ’ éec am lar nce, we meet

el introdude i 5 e hA4
“? OI‘C operatlon
nvestjointly.



» The center position will attract more
partners, who thus are invited into a larger
network so as to find more chances to get to
know new friends. In return, they bring
more good projects and key information in
this network.

» Long-term cooperation breeds trust, and the
expectation for future runs of the game

ensures cooperative relations continue
(Hardin, 2001; Axelrod, 1984).



» As put by Mr. S, the CEO of a VC, the most important
LP (limited partner, or what we say “follower”) of
one major player in the VC community:

» In our community, it is personal relations, rather
than the relation between two funds...He (a
famous investor) once called for a joint
investment, many (LPs) want to follow....Mr. Shao’s
company and Mr. Luo’s company (using two major
partners of two VCs as an example) have high
frequency (of joint investment), association,
intimacy between them. This is a circle, in my
understanding.

» MTr. S states this as the following:

» I'live downstairs from Mr. Chu (the CEO of the VC
that Mr. S follows)...I even help take care of his
apartment when he is on vacation.



III The Results of K-shell Analysis:
o flectromcs
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Go Back to the Field—Delphi

Rank in k-shell
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Next? Bringing Data Mining Back
Again.
» How many types of investors are there?—based
on investment frequency and tendency toward
syndication.

» How many types of syndication ties are there?—
based on syndication numbers, relational
distance and complementarity.

» How many clusters in the whole VC industry are
there?—based on the cliques of “big brothers”.

» The last and most important one is the dynamic
forces behind syndication—the motivations of
different types of investors.



