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Abstract

A B2B (business-to-business) marketplace is a typical example of
two-sided platform with a seller side and a buyer side. The success
of a two-sided platform relies on the magnitude of indirect network ef-
fect. But network effects are often reduced to the number of agents
on each side. Even if buyers are sensitive to the number of sellers and
vice versa, they are also interested by the quality, reliability and variety
of sellers. In this paper, we analyze the quantity and quality aspects
of indirect network effects and how they impact pricing and trading
decisions on a B2B marketplace. We build a theoretical model to ex-
amine the matching of sellers and buyers when quality matters and
information is incomplete. We consider a mechanism of reverse auc-
tion in which a buyer posts a request for quote to procure an input
and suppliers bid against each other without knowing the extent of fit
with the buyer. We find that upstream firms compete more intensively
when quality standards required by the buyer are more stringent. We
also analyze how two marketplaces compete when buyers have hetero-
geneous preferences. This model allows us to derive some propositions
that are tested using an original data set collected on MFG.com (one of
the most prominent B2B marketplace in the USA). The data set con-
tains transaction records from 2004 to 2010 covering 31 categories of
products. MFG.com is subdivided into different geographical market-
places, but the two largest are the US suppliers marketplace and the
Chinese suppliers marketplace. Buyers can select the geographical mar-
ketplaces in which they want to post their requests for quote. Our data
enable us to obtain the market shares of the US suppliers and Chinese
suppliers marketplaces (in terms of value and volume) per period and
per category and to relate market shares to the number and quality of
suppliers on each geographical platform. Our results provide evidence of
quantitative and qualitative network effects on MFG.com. The higher
the number of suppliers and the greater their average quality on a ge-
ographical marketplace, the larger its market share. However, we find
that quality effects tend to substitute for quantity effects as the size
of the marketplace increases. These findings suggest that the quantity
of suppliers present on the platform is crucial in the early stage, but
suppliers quality matters much more in the maturity stage (when the
platform has reached a critical mass).

Keywords: quantity, quality, competition, B2B platform, two-sided mar-
kets, indirect network effect



1 Introduction

B2B (business-to-busines) electronic marketplaces serve to facilitate regional
or global transactions. According to eMarket services', more than 600 interna-
tional marketplaces are active around the world. A B2B electronic marketplace
has the following characteristics: gathering several buyers and several sellers,
acting as a trading platform that does not directly sell or buy goods or services
and having several trading services. B2B marketplaces can be classified along
two criteria (Popovié¢, 2002): vertical /horizontal and neutral/non neutral. A
vertical marketplace gathers the two sides (suppliers and buyers) of a specific
industry (for example the steel industry or the car industry), while a horizon-
tal marketplace covers several industries. Moreover, a marketplace is neutral
when it is managed by a third party independent of the suppliers or the buy-
ers whereas it is non neutral or biased when it is owned by either suppliers or
buyers (Yoo et al., 2007).

A B2B platform (especially the neutral platforms) can be considered as a
typical example of ”two-sided markets” (Belleflamme and Toulemonde, 2004)
where the indirect network effects are central as the gain or utility derived
by members in one side depends on the number of members on the other
side (Armstrong, 2006; Evans, 2003). A supplier is more incited to join a
B2B platform if there are numerous buyers on board (as trade opportunities
increase); likewise, a buyer prefers to be on a B2B platform that has a wide
choice of suppliers. A B2B platform faces the well-known problem of ”chicken
& egg”. The platform needs to have a large base of users on one side in order
to attract the users on the other side. A strategic issue is to determine which
side to attract first and how to incite them to join the platform (Caillaud and
Jullien, 2003). But each side will be also sensitive to the quality and variety
of users as well as their willingness to trade (Weyl, 2010).

Much of the existing literature on two-sided markets assume that indirect
network effects are driven by a preference for quantity (measured by the num-
ber of members on the other side). In this paper, we want to investigate the
different sources of indirect network effects. More specifically, we analyze the
relation between the quantity and quality aspects of network effects and how
they impact pricing and trading decisions on a B2B marketplace. We build a
theoretical model to examine the matching of sellers and buyers when quality
matters and information is incomplete. We consider a mechanism of reverse
auction in which a buyer posts a request for quote to procure an input and
suppliers bid against each other without knowing the quality of their input.
We find that upstream firms compete more intensively when quality standards
required by the buyer are more stringent. We also analyze how two mar-
ketplaces compete when buyers have heterogeneous preferences. This model
allows us to derive some propositions that are tested using an original data
set collected on MFG.com, one of the most prominent B2B marketplace in
the US. MFG.com is a vertical independent marketpkace that enables buyer
to source customized inputs through a mechanism of request for quote 2. Our

LeMarket services is an international independent collaboration of trade promotion or-
ganisations(www.emarketservices.com).
2This business process makes MFG.com different from general B2B platforms, like Al-



data set contains transaction records from 2004 to 2010 covering 31 categories
of products. MFG.com is subdivided into different geographical marketplaces,
but the two largest are the US suppliers marketplace and the Chinese suppli-
ers marketplace. Buyers can select the geographical marketplace in which they
want to post their requests for quote. Our data allow us to obtain the market
shares of the US suppliers and Chinese suppliers marketplaces (in terms of
value and volume) per period and per category and to relate market shares to
the number and quality of suppliers on each geographical platform.

Our results provide evidence of quantitative and qualitative network effects
on MFG.com. The higher the number of suppliers and the greater their average
quality on a geographical marketplace, the larger the trading activity of this
procurement platform. However, we find that quality effects tend to substitute
for quantity effects as the size of the marketplace increases. These findings
suggest that the number of suppliers present on the platform is crucial in the
early stage, but suppliers quality matters much more in the maturity stage
(when the platform has reached a critical mass).

Our paper contributes to the literature on electronic marketplaces. B2B
platforms are expected to increase the efficiency and fluidity of markets by
reducing transaction costs and causing productivity gains for firms (Lucking-
Reiley and Spulber, 2001). A body of economic and management literature has
examined the impact and performance of B2B platforms, as well as the different
forms of governance and business models adopted by these platforms (Siilzle,
2009; Milliou and Petrakis, 2004). The theory of two-sided markets has also
largely contributed to a better understanding of B2B platforms. This litera-
ture focuses on pricing strategies and competition issues (Caillaud and Jullien,
2001; Caillaud and Jullien, 2003; Hagiu, 2009a; Schmalensee and Evans, 2007;
Rochet and Tirole, 2006; Rochet and Tirole, 2003). For instance, Armstrong
(2006) shows that competition outcomes between two-sided platforms largely
depend on the extent of network effect and multihoming. Pricing strategies
have been extensively analyzed (entry and usage fees set by the platform), but
non-pricing strategies have recently received more attention, e.g. the design
of a platform (Hagiu, 2009a), the product variety (Hagiu, 2009b; Galeotti and
Moraga-Gonzalez, 2009) and product quality provided by the platform (Dami-
ano and Li, 2007; Damiano and Li, 2008; Suen, 2007; Kennes and Schiff,
2008; Belleflamme and Peitz, 2010). However, understanding how platforms
manage both pricing and non pricing issues and how the different pricing and
non pricing instruments interact with each other is important, but remains
largely unexplored except Hagiu (2009a). Our paper indirectly addresses this
question, by empirically examining the interaction between the number of sup-
pliers registered (that mainly depends on the access fees set by the platform)
and their average quality (that depends on the screening policy and quality
regulation enforced by the platform). A few empirical studies exist on two-
sided platforms, in the magazine or newspaper industry (Kaiser and Wright,
2006; Argentesi and Filistrucchi, 2007), yellow pages industry (Rysman, 2004)
or payment card industry (Rysman, 2007). But to our knowledge,extensive
empirical studies on electronic marketplaces are limited.

Our paper is also related to the literature on online auctions, especially

ibaba, Tradekey and so on.



on reverse auctions (also called ”procurement auctions”), i.e. the format that
buyers use to select their suppliers. The role of online auction in the success
of B2B platforms is underlined by Sashi and O’Leary (2002) and the business
and research issues raised by this mechanism is well summarized in Pinker
et al. (2003). Our theoretical part builds on the work of Gal-Or et al. (2007)
that investigates the profitability of Internet-based procurement service. We
integrate their model of online reverse auction in the setting of a two-sided
platform.

The rest of the paper is organized as follows. Section 2 presents a theoretical
model of marketplace with online reverse auction to analyze bidding strategies
and the impact of the number and quality of suppliers. Section 3 describes the
data. Section 4 explains the econometric models and comments the results.
Section 5 concludes.

2 Theoretical Model

In this section, we develop a model of reverse auction (procurement auction)
on a B2B marketplace under incomplete information.

2.1 Assumptions

We consider a B2B marketplace that provides electronic procurement services
for a vertically-related industry with m differentiated dowstream firms. The
downstream firms (the buyers) use the marketplace to procures inputs from the
upstream firms (the suppliers) to manufacture a final product (by transforming
one unit of input into one unit of final product). The cost of production for
the upstream firms is normalized to zero and the downstream firms have no
additional cost except the input price. The quality of the final product man-
ufactured by a downstream firm depends on the quality of matching between
the supplier and the buyer, denoted x, which is uniformly distributed and only
observed by the buyer (the suppliers only know the distribution of the quality
parameter). In other words, the downstream firm is better informed than the
supplier about the exact fit of input with the buyer’s specification 3.

The model is as follows. We suppose that all the inputs are procured
through the electronic marketplace. When a downstream firm releases a RFQ
(request for quote) on the platform, each supplier can potentially participate
and return a quote. Then the buyer compares the quotes and the extent of fit
with the upstream suppliers and chooses the quote that yields the largest profit.
The price paid by the manufacturer is the bid quoted by the selected supplier
(first-price auction). On the final market, the quadratic surplus function for
the representative consumer is given by

m

Ulqr, @2--Qm, T1, To...Tpy) = Z(a—i‘al‘i)%—%(z qi2+272 Z Qin)_ZpiQi
=1 i=1

i=1 =1 j=1,j#i

3The e-marketplace can also help buyers to infer the extent of fit, by providing information
about suppliers’ profile, their certifications, their past transactions and other feedback,...



where ¢, .., ¢;, ...q,, correspond to the quantity of the m differentiated down-
stream firms and + is the degree of substitution (with y=0 when products are
perfectly independent and y=1 when products are homogeneous). The first-
order conditions allow us to derive the linear inverse demand schedule for each
firm 2,

pi=a(l+x;) —q — Q-

where p;, ¢;, x; are the retail price, output and the quality of firm 7, and Q)_; is
the aggregate output of the m—1 rivals. The parameter a measures the market
expansion effect of a better fit between the upstream firm and downstream firm.
For simplicity, we consider the case y=0 (i.e. the downstream firms are not
competing directly with each other *.

We summarize the timing of the game as follows:

1. A buyer posts a request for quote (RFQ) on the marketplace.

2. n suppliers characterized by a minimum quality of x decide to simultane-
ously bid for this RFQ on the procurement platform °. Then the buyer
compares the bids and selects the supplier that maximizes its profit.

3. The downstream firm chooses the quantity to produce and sell on the
final market

2.2 Equilibrium
2.2.1 Single Platform

We start by the last stage of the game. Suppose the upstream firm ¢ with a
bid w; and a fit of z; is the winner of the reverse auction. Then the downtream
firm maximizes its profit by producing a quantity ¢ (meaning that it will order
a quantity ¢ of input to the selected supplier ¢ at an unit price w;)

max[a + ax; — q¢ — w;lq
q

The optimal quantity of inputs is given by

a—+axr; — w;

2

*

q:

The quantity of inputs increases with the extent of fit x;. We derive the profit
function of the downstream firm

(a+ az; — w;)?

4

Ty =

“In this case, we neglect competition effects among buyers (no intra-group externality
on the buyer side of the marketplace. The intra-group externality issue is discussed by
Belleflamme and Toulemonde (2009)) and focus on indirect network effects between the
two sides of the marketplace. To some extent, this restriction is not too strong because
on MFG.com, most buyers are not direct competitors because they belong to very distinct
industries.

5Despite consistent evidence of price dispersion on Internet markets, prior works found
little price dispersion exists in B2B marketplaces, for example Ghose and Yao (2010).



Turning out to the second stage, we analyze the bidding strategies of up-
stream firms. We only consider symmetric equilibrium because suppliers are
not informed of their quality and are initially with the same information (they
only know that z is uniformly distribution on the range [z, 1].) Suppose that
the k other suppliers submit identical bids @ and the supplier ¢ posts a bid of
w;. Firm ¢ will be the winner of the electronic procurement if given its level
of quality z; (observed by the buyer), its bid w; provides the highest profit to
the buyer, i.e. if

ar; —w; > ary —w (k #1)

Then we derive the probability of this event

a =

(1—az)!

(k # i)

N axr; +0—w; n—1
axr; W — Wy —_— = X
Pr{zgmkg i+ Z}:( )
a

Since the upstream firm ¢ cannot assess the exact value of z;, it will choose
w; that maximizes its expected profit if it is selected by the buyer

max FII,, = FE[Pr {g <z < +}wiq]

w; -

/1 (emte=ei _ gyl g 4 oar; — w;
Wi
x (1 - g)n 2

From first order condition, we derive that

an+1)2n+1-2) —ay/4n2n+2)(n + 1)+ (1 —2)(1 —z +n — 5nz)(n + 1)
2n(n + 1)

d):wi:

It implies that
ow 0 ow 0 02w
8§< ’ 8n< ’ 8n8g>
The input price logically decreases with the number of suppliers competing
for the RFQ. However, the impact of the minimum quality 2 among suppliers
is less intuitive. A higher minimum quality means that the buyer has a higher
probability to find a better match and this should increases demand on the final
market (and the derived demand for the input). Suppliers should be incited to
bid more aggressively as the expected order of inputs is larger. But a higher
minimum quality means that suppliers have more homogenous inputs, and
have a lower probability to win the reverse auction. This second effect reduces
the incentives to post low bids. It appears that the former effect dominates
the latter effect and that the input price decreases as the minimum quality
(and the average quality of suppliers) rises.
The expected profit of the upstream firm i is given by

0

wl(n +1)(2a - w) — a(l - z)]

EI, =
' 2n(n +1)
with
OEW, _, OEW, _, OEL,
Ox " On " Ondz



The expected profit of each supplier decreases with the minimum quality
and the number of suppliers (as both factors make firms bid more agressively).
Based on symmetric bids @, the expected quantity of input ordered by the
downstream firm is

1+ Elmax {xy, xs, . Ts.., T} |Ts > 2,5 = 1..n] — ©

Eq = 5
. (n+1)(2a-w)—a(l -2
B 2(n+1)
with oF oF 0*E
q q q
oz > 0, o > 0, 0n8§<0

and the expected profit of the downstream firm is

a+ax, — &

a+a$5—w : w)2}|x82£,821n]

2

a+ar; —w
2

EHd:E[max{( )2 ( 2 (

(n+1)(n+2)(2a — w)* — 2a(n + 2)(2a — w)(1 — z) + 2a*(1 — z)*

B Aln+ 1)(n+2) (1)

with
OFETl, OFETl, O?*E1l,

ox >0, on >0, ondzx

The profit of the downstream firm increases with the number of posted bids
and with the minimum quality. Buyers benefit from indirect network effects
stemming from the number and the quality of suppliers on the other side of the
platform. Considering the joint effect of the quantity and quality of suppliers,
we find that more suppliers on the marketplace decrease the marginal effect
of supplier quality on the buyer’s profit (and vice versa). It suggests that
quantitative network effect shoule substitute for qualitative network effect and
vice versa (see Figure 1).

<0

Figure 1 is about here

2.2.2 A marketplace with two differentiated platforms

Now we consider two differentiated sub-platforms: sub-platform 1 with a num-
ber of suppliers n; and a minimum level of quality x; and sub-platform 2 with
no suppliers and a minimum level of quality z2. When a buyer wants to procure
inputs, we suppose that the buyer must choose between these two platforms 6.
We also suppose that the buyers are uniformly distributed on a unit segment
and that the two platforms are located at the extremes (platform 1 is located
at 0 and platform 1 is located at 1). In other words, these two platforms are
horizontally differentiated (in terms of services provided for instance). When
a buyer chooses to procure inputs on one of the platforms, it bears a (transac-

tion) cost that is proportional to the distance between its (optimal) location

5We suppose that a RFQ can not be simultaneously posted on the two platforms —
no multihoming for a RFQ. On MFG.com, buyers are proposed to choose a geographical
sourcing location before they distribute RFQs.



and the location of the platform. These transaction costs reflect the degree
of trust (or mistrust) between the buyer and the platform or the extent of fit
between the buyers and the services provided by each platform, it can also
depaned on past experiences on each platform. A buyer will choose the plat-
form that maximizes its profit by comparing the expected profit (based on the
number and quality of suppliers) and the transaction costs on each platform.
We assume that the transaction cost is equal to the distance times d 7.

The buyer that is indifferent between the two platforms is located at ¢
characterized by

Elly(zy,m1) — p1d = EI(25,n2) — (1 — ¢1)d
1 can also be interpreted as the market share of the platform 1

1 EIj(zy,ny) — ET5(z,, o)

P1=5 + 5 (2)
Note that
) dp1 o1
— >0, —>0 0 3
oz, - ony " On,0x, < )
1 1 1
— <0, =— <0 0 4
oz, < Ons = 00z, ~ )

The market share of platform 1 increases with the number and quality of
suppliers belonging to this platform (indirect network effects) and decreases
with the attractiveness of the rival platform. Based on the distribution of
buyers between the two platforms, we can also derive the market share in
terms of quantity traded (or transaction volume) 1), for the platform 1

o = p1Eq
p1Eq' + (1 — 1) Eq?

We find similar effects of the size and quality of each platform on the volume
market share of platform 1:

Oy Oy 9%
oz, > 0, ot > 0, o, <0 (5)
Oy Oy 9%y
o1, <0, I <0, I, >0 (6)

In the next section, we use this framework to test the impact of qualitative
and quantitative network effect on the market shares of the US suppliers and
Chinese suppliers sub-platforms on the MFG marketplace.

3 Data and variables

3.1 The MFG B2B Platform

Our data come from MFG.com, a US marketplace founded in 2000. MFG.com
is reportedly being the largest online marketplace for manufacturers to source

"We implicitly assume that the subscription fees for these two platforms are identical.



custom parts, standard components, assemblies or textiles. MFG.com has
experienced a rapid growth over the last few years. Firstly, Jeff Bezos invested
in this company in 2005, then MFG acquired SourcingParts.com, a large e-
marketplace in Europe and opened its second largest office in China in October,
2006. The same year, MFG.com was named by Business 2.0, one of the 15
companies that would change the world. In 2007, Fidelity Ventures invested in
the company. Now MFG reportedly has more than 200,000 members around
the world and its platform is available in 7 languages and offer payment service
in 50 currencies.

The MFG B2B plaform is designed to facilitate the matching between buy-
ers and suppliers all over the world. Since 2000, several billions of dollars of
sourcing opportunities have been enabled by MFG. Practically, buyers post
request for quote on MFG and indicate the estimated annualized quantity of
parts or components with the technical specifications (design, geometry, di-
mensions, quality, ..). MFG classifies the RFQs into more than 40 categories
such as machining, fabrication, molding, assembly, stamping, electronics and
electrical components, materials, services and textiles 8. The buyers have the
option to select the geographical area in which the RFQ is posted (i.e. to select
which suppliers are eligable to bid). As we mainly observe transactions be-
tween US buyers and US and Chinese suppliers, we will assume that MFG.com
of composed of two procurement platform, buyers on MFG.com can select ei-
ther the US suppliers platform or the Chinese-suppliers platform to post a
RFQ. For simplicity, we label the US suppliers platform as platform 1 and the
Chinese suppliers as platform 2. Figure 2 presents the structure of MFG.com.

Figure 2 is about here

According to our theoretical framework, we hypothesize that:

H1: In each input category, the market share of the US suppliers platform
should increase with the number and the average quality of US suppliers and
decreases with the number and average quality of Chinese suppliers.

H2: The qualitative network effects should substitute for the quantitative
network effect on each geographical platform.

3.2 Data Description

The data collected are the monthly engineered-to-order® components transac-
tions. The dataset contains 54,053 records of transactions from January 2004
to September 2010. For each transaction, we have informaton about the cate-
gory of inputs, the buyer and supplier location, and the date of the RFQ (see
Figure 3 in the Appendix). Most of buyers are from USA (49,281 transanc-
tions originated by US suppliers, accounting for 91.2% of total records). The

8Total value of open RFQs in each category is released every day on MFG website.

9Engineered-To-Order (ETO) is a manufacturing process whereby finished goods are
built on unique customer specifications. Parts and raw materials may be stocked but are
not assembled into the finished good until a customer order is received . Engineered-To-
Order products may require a unique set of items, bills of material, and routings - and
are typically complex with long lead times. Customers are heavily involved throughout the
entire design and manufacturing process for engineer to order products.
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large majority of transactions sourced by US buyers are awarded to two groups
of suppliers: US suppliers and Chinese suppliers, with 46,887 transactions ac-
counting for 95.1% of total records. Among these transactions, US suppliers
have a market share of 91% and Chinese suppliers are only involved in 9% of
these transactions. Since there are a limited number of transactions sourced by
non-USA buyers and awarded to other suppliers than US and Chinese suppli-
ers, we focus on the transactions that are sourced by US buyers and awarded
either to US or Chinese suppliers.

When buyers launch a RFQ on MFG.com, they have to indicate the es-
timated annualized volume. This ex ante annualized volume is helpful for
the potential suppliers to determine their bids (and whether they will par-
ticipate to the bidding process). For each open RFQ (not yet attributed to
a supplier), MFG calculates the current annualized value by multiplying the
estimated annual volume of pieces (specified by the buyer) by the average bids
or quotes submitted. In our sample of RFQ, only 11,308 records provide in-
formation about the annualized value, with 9,925 records for US suppliers and
1,383 records for Chinese suppliers (87.8% and 12.2% repectively). The RFQs
without annualized values can be explained by the fact that some RFQs are
a one-shot transaction or a way to test suppliers in order to find a long-term
partner '°. Therefore, it is reasonable to assume that the transaction volumes
from the RFQs without publicly observed annualized value are small.

Table 1 is about here

In our data set, the transaction records are classified into 31 categories
(following the classification of MFG): apparel, assembly, bearings, casting,
extrusions, fabrication, gears, machining, molding, springs & wire forming,
stamping, tube modification, fasteners & hardware, electronics manufacturing,
ferrous metals, tool, die & mold making, woodworking, fabric & trim, forging,
grinding, home textiles, packaging, powered metal, forming, rapid prototyp-
ing, seal & gaskets, coating, cutting tools (special), electronic components &
devices, engineering & design services, engraving & marking.

Table 2 is about here

We aggregate transactions by category and month to obtain panel data.
We calculate the monthly number of RFQs and their annualized value per
category for the two sub-platforms (US suppliers and Chinese suppliers). Table
1 presents the available observations per category: the panel is unbalanced
because we have missing observations for some categories over the period.
Our panel data contain 1,351 observations (965 observations with annualized
values) from January 2004 to September 2010. In 60.9% of the cases, all
monthly RFQs of a category are awarded via the sub-platform 1, i.e. to US
suppliers; in 7.8% of the cases, all RFQs are awarded via the sub-platform 2,
i.e. to Chinese suppliers; and in 31.3% of the cases, RFQs are awarded via
both sub-platforms, i.e. shared between US and Chinese suppliers.

OMFG reports that the value of a one-shot RFQs is generally small, sometims a few of
dollars.

11



The average monthly RFQs and annualized values per category are pre-
sented in Table 2. On average, 32 RFQs are awarded to US suppliers in each
category and each month, 10 times more than for Chinese suppliers and the
monthly annualized value per category is 30 times larger on the US suppliers
platform than the Chinese suppliers platform.

Table 3 is about here

We also collected information on the supplier members of the two geograph-
ical sub-platforms. For each member, MFG provides its profile including its
location, the DUNS (Data Universal Numbering System), the number of em-
ployees, its certifications, the services and products that the supplier can offer,
the categories of these products, some photos and videos about the products,
the date of entry on MFG (see Figure 4 in the Appendix). We are able to col-
lect the profile of 495 Chinese suppliers and 993 USA suppliers '*. From this,
we can determine the number of active US and Chinese suppliers per category
for each month (based on the entry date on MFG). It indicates the potential
number of bidders for any RF(@Q submitted on each geographical sub-platform.
We do not observe the actual number of bidders per RFQ, but we think that
the registered (active) number of suppliers should be positively correlated with
the number of bids received for a RFQ. We conjecture that the attractiveness
and the market share of a geographical platform (US or Chinese) should in-
crease with the number of potential suppliers.

An interesting information in the profile of each supplier is the listing of cer-
tifications obtained. These certifications are a signal of quality. We checked for
each supplier whether they have the four following certifications: ISO (Interna-
tional Organization for Standardization), ANSI (American National Standards
Institute), ASME (American Society of Mechanical Engineers), AS (Aerospace
Basic Quality System Standard). Some suppliers have at least one certification,
but no supplier have the four certifications!?. Then we calculated a monthly
quality index for each category and sub-platform, as follows

. L Total number of certifications
certification index =

4 x Total number of active suppliers

This index is a measure of the average quality of suppliers on the two sub-
platforms. We expect that this supplier quality index on a platform is posi-
tively correlated with its market share (qualitative network effect).

3.3 Descriptive Analysis

Based on our theoretical model, we use the market share of US suppliers plat-
form as the explained variable. Two metrics of market share are used: (1)
MSRFQ: share of RFQs; (2) MSAV: share of RFQs annualized value. MSRFQ
is the percentage of RFQs that are awarded via the US suppliers platform and
MSAYV is the percentage of the annualized value awarded of RFQs via the US

H'We collected information about the suppliers at the end of 2010. A limitation is that we
can not observe a supplier that was present on MFG before 2010 but decided to exit during
our observation period

12Perhaps because some of these certifications are redundant.
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suppliers platform. It is worth noting that MSRFQ and MSAV have not the
same number of observations because some RFQs have no annualized value
(MSRFQ and MSAV have 1351 and 965 observations respectively).

Table 2 displays the average market shares measured by MSRFQ and
MSAV. Whatever the metric, the US suppliers platform accounts for more
than 80% !3. The dominance of the US suppliers platform can be explained
by some differences in transaction costs between the two sub-platforms (US
buyers can perceive transactions with Chinese suppliers as more risky and be
more prone to trust local supplier than distant one). But we also suspect that
indirect network effects play a role in the choice of US buyers between the US
and Chinese suppliers platforms.

Table 3 presents the average quantity and quality of the suppliers in each
geographical platform by category. On average, the number of suppliers in the
US suppliers platform is significantly larger than that on the Chinese Suppli-
ers platform. This difference can be explained by the fact that the Chinese
platform was opened later (in 2006); the quality of suppliers on the US sup-
pliers platform is higher comapared to the second platform (the difference is
significant with a ¢ test). Probably because many of these certifications are
managed by US organizations and are better known by US suppliers.

4 Results

Based on the data from MFG and the theoretical framework, we estimate the
relation between the market share of the two geogaphical sourcing platforms
and the magnitude of indirect network effect on each platform. We also test
whether the quantity and quality of suppliers are complement or substitute
through interaction variables. Let ¢ denote the product category, ¢ the month,
NP1 the number of US suppliers, NP2 the number of Chinese suppliers, and
QP1 and QP2 the certification index for US suppliers and Chinese suppliers
respectively. The estimated models are given by:

e Model 1

MSRFQ;, = By + S1NP1; + B2NP2;;, + 35QP1,, + 8:QP2;, + BsNP1; x QP1,,
+GsNP2;; x QP2,, + 3,D200610 + 5sD200610 x NP2;; + 3,D200610 x QP2,, + &

e Model 2

MSAV“ = ﬁ() + 51NP1M + ﬁQNPta + ﬂSQPlzt + ﬁ4QP2@t + ﬁg,NPth X QPth
+8:NP2;, x QP2,, + 3;D200610 + 8sD200610 x NP2;, + 3,D200610 x QP2,,
+610RFQAV1,, + 311 RFQAV2 + ¢,

The dependent variable is the market share of the US supplier platform,
using the two alternative metrics: MSRFQ and MSAV. The independent vari-
ables are the quantity and quality of suppliers on each platform. We add the

13This corresponds to the statistics reported by MFG.com, stating that 82% of US buyers
sourced from US supplier.
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interaction terms between the quantity (NP) and quality (QP) of the two plat-
forms in Model 2 to identify the nature of relationship between quantitative
and qualitative network effects.

Some other control variables are also included. RFQAV1 and RFQAV?2
are the number of RFQs with publicly-observed annualized value (to take into
account the potential measurement bias of unobserved RFQs when we use
MSAV as dependent variable). D200610 is a dummy variable that is equal
to 1 after October 2006 (to control for the opening of an office in China in
October, 2006). The presence of MFG in China may also modify the magnitude
of network effects: we control for this by introducing interaction terms between
the time dummy variable (D200610) and the number and quality of Chinese
suppliers. Finally, ¢ is the disturbance term and (s are parameters to be
estimated.

Table 4 displays the descriptive statistics and Table 5 the correlation matrix
for the independant variables.

Table 4 and 5 are about here

4.1 Results: Estimating Indirect Network Effects

The dependent variables MSRFQ and MSAV take values between 0 and 1,
with a concentration of observations at 0 and 1. For MSAV, 580 observations
have a value of 1 and 103 observations are equal to 0 (60.1% and 10.7% of
the sample, respectively). This means that MSRFQ and MSAV are left and
right censored, and that OLS estimates may be biased (Greene 1999). In this
case, a Tobit model is more appropriate and performs consistent estimations
(McDonald and Moffitt 1980; Amemiya 1973; Greene 1999).

The results of panel data Tobit model on both MSRFQ and MSAV without
the interaction terms are presented in the first two columns of Table 6 and
Table 7. The number of US suppliers has a significant positive effect on the
market share of the US suppliers platform, with a coefficient of 0.0009 (p <
0.05) in the MSRFQ equation and 0.0015 (p < 0.01) in the MSAV equation. An
additonal supplier increases by 0.09 point the market share of the US suppliers
platform in terms of RFQs and by 0.15 point in terms of annualized value.
Moreover, the number of Chinese suppliers has a significant negative impact
on the attractiveness of the US suppliers platform: an additional Chinese
supplier reduces the market share of the US suppliers platform by 0.22 point
in terms of RFQs and 0.4 points in terms of annualized value. This suggests
that these two geographical platforms are actively competing to enroll more
suppliers and increase their respective market share.

The quality of US suppliers (Chinese suppliers) has also a positive (neg-
ative) effect on the market share of the US suppliers platform. A one-point
improvement in the average quality of US suppliers is associated with an in-
crease of 7.8 point in the RFQ market share and 4.2 point for the value market
share of the US suppliers platform. We also find that a one-point improvement
in the proportion of certified Chinese suppliers reduces by 2 point the RFQ
market share and by 3.6 points the value market share of the US suppliers
platform.
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These results are consistent with Hypothesis 1. Buyers seem to take into
account both the quality and quantity of suppliers before choosing a platform
to procure their inputs. However quantitative network effects tend to be larger
on the smallest platform (the Chinese suppliers platform) whereas the mag-
nitude of qualitative network effect is higher on the largest platform (the US
suppliers marketplace). This suggests that in the early phase of a marketplace,
the buyers value more the number of suppliers, and in the maturity phase, they
pay more attention on the quality of suppliers.

In the MSAV model, we also find that the number of RFQ with a publicly
observed annualized value has the expected effect (positive for RFQAV1 and
negative for RFQAV2).

Finally, the opening of a permanent office in China (measured by the
dummy D200610) has reduced the RFQ market share of the US suppliers
platform by 29.3 point.

Table 6 and 7 are about here

To check the robustness of our results, we firstly calculate the variance
inflation factor (VIF) scores for the independent variables to check for multi-
collinearity. We don’t find any VIF score above 3 that is much lower than
the commonly accepted level of 10 and we can conclude on the absence of
multi-collinearity (Kennedy 2003).

Secondly, we also ran panel data models with product category fixed ef-
fects and random effects. The estimation results are reported in the last four
columns of Table 6 and 7. The coefficient for the quantity and quality effects
are all significantly positive like in the Tobit regressions.

Thirdly, we try an alternative measure of quality, using the percentage of
suppliers that have at least one of the four certifications. This is motivated
by the concern that some of these certifications could be redundant or specific
to some sectors. The results are reported in Table 8 and are quite similar to
those obtained with our initial index of quality.

Table 8 is about here

4.2 Results: Estimating the relation between Quantita-
tive and qualitative network effects
Now we want to test whether quantitatitve network effects substitute for quali-

tative network effects. The results are reported in Table 10. First, we introduce
interaction terms between D200610 (the dummy for the entry in China) and

14 Another concern is that buyers with small orders of inputs may be constrained in their
choice since the transaction costs to source abroad are too high with respect to the value of
their orders. Similarly, product categories that have small trading activities on MFG could
have a bias towards the US suppliers platform regardless of the extent of network effects
(lack of experience, fixed costs, ...). We restricted our sample to the product categories
that (i) have more than 100 transaction records during the period, (ii) have more than 200
transaction records. The sample contains 20 categories in the former case and 9 categories in
the latter. The buyers belonging to these categories are supposed to focus more on network
effects to choose between the US suppliers and Chinese suppliers platforms. The results
displayed in Table 9 remain consistent with those reported in Tables 6 and 7.
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the quantity or quality of Chinese suppliers to control for a change in network
effects after MFG has opened a permanent office in China. Surprisingly, we
find that the quantity of Chinese suppliers is less effective to increase the mar-
ket share of the Chinese-suppliers platform, whereas the quality of Chinese
suppliers plays a stronger role to increase the competitive advantage of this
platform. After October 2006, a one point improvement in the quality of Chi-
nese suppliers reduces the RFQ market share of the US suppliers by 4.6 point
compared to the same situation before October 2006.

We also introduce interaction terms between the quality and quantity of US
suppliers and Chinese suppliers. The coefficients are negative for US suppliers,
but positive for Chinese suppliers. This suggests that an increase in the quality
of suppliers diminishes the positive impact of the number of suppliers on market
shares, and vice versa. These findings support our second hypotheses that
qualitative network effects substitute for quantitative network effects. The
results are not affected whether we consider market shares in volume or in
value.

Table 10 is about here

5 Conclusion

In this paper, we have built a theoretical model to analyze the role of quan-
titative and qualitative network effects on B2B platforms. Then, we have
empirically tested the positive impact of these network effects on the activity
of a platform, using a data set of transactions collected on MFG.com. We
have found that the attractiveness of a B2B platform depends on the number
and quality of suppliers registered on the platform and that the quality of the
suppliers is a substitute for the quantity of suppliers.

Some managerial implications can be drawn from our findings. Even if the
managers of electronic marketplaces have to concentrate their efforts on en-
rolling a critical mass of suppliers in the early stage, they can not ignore quality
issues and need to design screening mechanisms and enforce some minimum
quality standards. In other words, the competitive advantage of a platform
relies on finding the optimal mix of quantitative and qualitative network ef-
fect (Zhu and Tansiti 2010). Focusing only on the number of members, without
monitoring quality can be detrimental to buyers’ trust in the marketplace. This
is well illustrated by the B2B electronic platform Alibaba. Recently, Alibaba
reported that more than two thousands Chinese electronics suppliers cheated
buyers on this marketplace during the period 2009-2010 and attempted to ma-
nipulate the reputation system (to appear as gold suppliers). This example
shows the strategic importance to design pricing schemes that regulate the
number of suppliers and incite them to provide the optimal level of variety,
quality and trust.

Although our data are original and allow us to investigate the role of indi-
rect network effects, our study has several limitations. First, we only consider
a single electronic platform MFG, and it could be interesting to extend our em-
pirical analysis to other B2B platforms. However, to our knowledge, MFG.com
is the only B2B platform who is specialized in customized products or inputs,
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and many B2B platforms do not publicly release their transaction records. An-
other limitation is that transaction records collected on MFG.com do not cover
all transations. As reported by MFG, some buyers or suppliers do not want to
make their transaction public. For example, a buyer may prefer to keep the
design of a product confidential. Besides, some suppliers on MFG.com are not
publicly listed because they don’t want or MFG.com selects the suppliers that
are the most representative of the pool of suppliers. But such a bias exists on
the US suppliers and Chinese suppliers platforms and should not substantially
modify the market shares. Despite these limitations, our research paves the
way for future research on the economics of B2B marketplace.
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Table 1: Observation distribution by product category

Category Period AlltoSP1*  AlltoSP2P ToBoth® Obs.
Begin End
1 Apparel 2007/06  2010/06 2 14 14 30
2 Assembly 2004/02 2010/09 o1 1 19 71
3 Bearings 2004/03  2009/10 14 ) 6 25
4 Casting 2004/03 2010/07 17 7 48 72
5 Extrusions 2004/02 2010/07 34 10 12 56
6 Fabrication 2004/01 2010/09 32 0 48 80
7 Gears 2004/01 2010/07 49 5 2 56
8 Machining 2004/01 2010/09 8 0 72 80
9 Molding 2004/01 2010/08 15 ) 57 7
10 Springs & Wire Forming 2004/03 2010/09 55 1 18 74
11 Stamping 2004/01 2010/08 21 3 55 79
12 Tube Modification 2004/07 2010/07 49 1 8 58
13 Fasteners & Hardware 2004/05 2010/09 23 5 12 40
14 Electronics Manufacturing 2004/03 2010/08 34 9 8 51
15 Ferrous Metals 2007/01  2009/09 14 1 0 15
16 Tool, Die & Mold Making 2004/01 2010/07 29 8 10 47
17 Woodworking 2004/05 2010/08 46 1 4 ol
18 Fabrics & Trim 2008/04  2009/08 3 3 5 11
19 Forging 2004/10 2010/03 15 8 5 28
20 Grinding 2004/01 2010/07 47 3 2 52
21 Home Textiles 2008/10 2010/05 4 3 2 9
22 Metal Spinning 2004/03 2010/05 24 0 0 24
23 Packaging 2004/06  2009/10 17 2 0 19
24 Powdered Metal Forming 2004/12  2010/06 10 7 0 17
25 Rapid Prototyping 2004/04 2010/06 54 0 6 60
26 Seals and Gaskets 2004/12  2010/09 44 0 3 47
27 Coating 2004/01 2010/03 25 0 0 25
28 Cutting Tools (Special) 2005/03  2009/07 14 0 2 16
29 Electronic Components & Devices 2007/10 2009/01 2 1 0 3
30 Engineering & Design Services 2004/03 2010/08 46 2 4 52
31 Engraving & Marking 2004/06 2009/11 25 0 1 26
Total 823 105 423 1351

& Observations that all the RFQs are awarded via US suppliers sub-platform
b Observations that all the RFQs are awarded via Chinese suppliers sub-platform
b Observations that all the RFQs are shared via both sub-platforms

21



Table 2: Average number and annualized value of RFQs awarded by category and by
platform

CatlD RFQI RFQ2 AV AV2  MSRFQ MSAV

(x10°8) (x10°8) (1) (11)
1 267 537 41599  279.42 0.24 0.32
2 552 048  171.61  253.68 0.90 0.89
3 0.96 056  10.32 0.88 0.68 0.82
4 340 231 419.65  44.42 0.63 0.70
5 214 070 34176  12.46 0.74 0.80
6 8743 475 73824  128.38 0.95 0.91
7 229  0.14  47.89 3.63 0.90 0.91
8 39780 31.76 716248 37547  0.92 0.89
9 6.65  3.94 5553.76  195.06 0.62 0.68
10 450  0.35 13600 2.90 0.91 0.88
11 6.96 258 47045  81.29 0.69 0.74
12 3.72 024 27817  0.80 0.93 0.95

13 4.05 0.65 20.07 23.37 0.79 0.60
14 1.82 0.45 211.18 14.17 0.76 0.77

15 7.60 0.07 128.41 0.00 0.93 1.00
16 1.77 0.64 42700 4.10 0.74 0.71
17 2.49 0.20 482.34 26.18 0.94 0.94

18 1.36 1.82 17.63 176.36 0.50 0.45
19 1.36 0.71 40.00 38.44 0.62 0.64

20 1.85 0.10 12.13 1.31 0.93 0.84
21 3.67 1.89 42700 36.48 0.51 0.66
22 1.71 0.00 15.56 0.00 1.00 1.00
23 1.53 0.11 42.54 0.36 0.89 0.91
24 0.65 0.53 14.92 9.72 0.59 0.71
25 3.13 0.13 22.06 0.10 0.97 0.92
26 2.85 0.06 7.02 0.43 0.98 0.92
27 1.72 0.00 4.63 0.00 1.00 1.00
28 1.69 0.25 16.82 2.79 0.94 0.71
29 0.67 0.33 5.63 6.06 0.67 0.50
30 2.00 0.12 193.27 980.77 0.94 0.94
31 1.54 0.04 15.73 0.00 0.98 1.00

Total  31.68 3.02  3434.08 111.31 0.824 0.803
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Table 3: Average quantity and quality of suppliers by category and by platform

Catld Quantityl Quantity2 Qualityl Quality2

1 5.93 14.73 0.02 0.07
2 300.10 14.45 0.10 0.11
3 51.96 4.36 0.17 0.10
4 99.49 37.71 0.12 0.11
) 75.11 7.80 0.12 0.07
6 308.55 29.66 0.10 0.07
7 66.57 3.20 0.16 0.09
8 401.23 61.65 0.10 0.09
9 123.16 37.03 0.12 0.07
10 64.93 2.78 0.14 0.02
11 134.51 46.24 0.13 0.08
12 73.29 3.26 0.13 0.02
13 75.13 12.20 0.13 0.09
14 63.35 3.20 0.13 0.05
15 1.13 1.33 0.00 0.00
16 115.81 12.81 0.11 0.05
17 47.92 1.75 0.12 0.01
18 4.27 7.27 0.00 0.08
19 67.14 14.54 0.13 0.08
20 69.56 2.08 0.14 0.00
21 4.89 11.33 0.00 0.06
22 44.29 1.54 0.14 0.03
23 48.00 1.16 0.14 0.00
24 49.76 4.41 0.15 0.04
25 84.65 1.25 0.11 0.00
26 56.98 2.79 0.15 0.09
27 64.60 1.36 0.12 0.05
28 55.38 1.13 0.13 0.00
29 37.33 3.67 0.12 0.11
30 85.50 1.29 0.10 0.00
31 56.35 1.15 0.13 0.00
Total 120.4 16.0 0.118 0.057
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Table 4: Summary Statistics

Variable Obs Mean Std. Dev. Min Max
MSRFQ 1351 0.82 0.31 0 1
MSAV 965 0.80 0.35 0 1
NP1 1351 1204 125.5 1 819
NP2 1351 16.0 32.1 1 263
QP1 1351 0.118 0.033 0 0.188
QP2 1351 0.057 0.055 0 0.25
RFQAV1 | 1351 7.34 21.65 0 225
RFQAV2 | 1351 1.02 3.07 0 37
D200610 | 1351 0.63 0.48 0 1
Table 5: Correlation Matrix
1 2 3 4 5 6 7 8 9
MSRFQ 1.000
MSAV 0.826 1.000
0.000
NP1 0.018 -0.001  1.000
0.507  0.973
NP2 -0.286 -0.250 0.672 1.000
0.000  0.000  0.000
QP1 0.240 0.192 -0.309 -0.272 1.000
0.000  0.000  0.000 0.000
QP2 -0.278 -0.223 0.432 0.430 -0.162 1.000
0.000 0.000 0.000 0.000 0.000
RFQAV1 | 0.107 0.128 0.527 0.222 -0.196 0.164 1.000
0.000 0.000 0.000 0.000 0.000 0.000
RFQAV2 | -0.180 -0.227 0.518 0.445 -0.290 0.249 0.580 1.000
0.000  0.000  0.000 0.000 0.000  0.000 0.000
D200610 | -0.296 -0.264 0.205 0.302 -0.427 0.405 -0.028 0.173 1.000
0.000  0.000  0.000 0.000 0.000 0.000 0.312 0.000

Note: p value below the correlation coefficient

24



Table 6: The determinants of market shares in volume

0 ®) ® @ ® ©
MSRFQ MSRFQ MSRFQ MSRFQ MSRFQ MSRFQ
Tobit Tobit OLS(FE) OLS(RE) OLS(FE) OLS(RE)
Intercept 0.118 0.643*** 0.371%** 0.544*** 0.564*** 0.666***
(0.45) (2.60) (4.42) (10.22) (5.40) (11.08)
NP1 0.000828*  0.000885**  (0.000891***  0.000888***  0.000883***  0.000927***
(1.95) (2.14) (5.38) (6.38) (5.35) (6.74)
NP2 -0.00254**  -0.00220**  -0.00319***  -0.00344***  -0.00314***  -0.00335***
(-2.43) (-2.15) (-8.18) (-9.19) (-8.08) (-9.00)
QP1 11.41*** 7.810*** 3.718*** 2.430*** 2.364*** 1.638***
(5.48) (4.21) (6.13) (6.37) (3.16) (3.90)
QP2 -3.179*** -1.977** -0.749*** -1.035*** -0.531** -0.743***
(-4.91) (-2.88) (-3.71) (-5.55) (-2.49) (-3.70)
D200610 -0.293*** -0.0707*** -0.0783***
(-4.33) (-3.09) (-3.89)
sigma_u
_cons 0.517*** 0.461***
(4.95) (5.48)
sigma_e
_cons 0.584*** 0.579***
(24.65) (24.73)
N 1351 1351 1351 1351 1351 1351

t statistics in parentheses
*p<0.1,* p<0.05 *** p<0.01
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Table 7: The determinants of market shares in value

0 ®) ® @ ®) ©
MSAV MSAV MSAV MSAV MSAV MSAV
Tobit Tobit OLS(FE) OLS(RE) OLS(FE) OLS(RE)

Intercept 0.964*** 1.192%** 0.328** 0.673*** 0.432*** 0.719***
(4.81) (5.31) (2.34) (13.16) (2.70) (13.08)

NP1 0.00155***  0.00146***  0.00105***  0.000883***  0.00104***  0.000866***
(2.91) (2.74) (4.68) (5.82) (4.62) (6.19)

NP2 -0.00457***  -0.00382**  -0.00249***  -0.00271***  -0.00244***  -0.00260***
(-2.92) (-2.41) (-4.38) (-5.51) (-4.27) (-5.48)

QP1 5.387*** 4.238** 3.836™** 1.363*** 3.085%** 1.129***
(3.39) (2.57) (3.76) (3.60) (2.66) (2.99)

QP2 -4.761%* -3.639*** -0.860*** -1.258*** -0.689** -1.101%**
(-5.44) (-3.69) (-2.76) (-5.17) (-2.05) (-4.34)

RFQAV1 0.00366* 0.00359* 0.00358***  0.00326***  0.00357***  0.00315***
(1.75) (1.69) (3.94) (4.88) (3.92) (5.02)

RFQAV2  -0.0769***  -0.0734***  -0.0297*** -0.0315*** -0.0293*** -0.0312***
(-6.82) (-6.53) (-7.64) (-8.33) (-7.52) (-8.27)

D200610 -0.236** -0.0448 -0.0438*

(-2.47) (-1.35) (-1.66)

sigma_u

_cons 0.274*** 0.293***
(3.42) (3.71)

sigma_e

_cons 0.768*** 0.763***
(19.90) (19.94)

N 965 965 965 965 965 965

t statistics in parentheses

*p<0.1,* p<0.05 ** p<0.01
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Table 8: Robustness check on the alternative measurement of quality

0 ®) ® @
MSRFQ MSRFQ MSAV MSAV
Tobit Tobit Tobit Tobit
Intercept 0.332* 0.676*** 0.617*** 0.798***
(1.69) (3.36) (3.38) (3.96)
NP1 0.000862**  0.000951**  0.00174***  0.00161***
(2.14) (2.39) (3.43) (3.15)
NP2 -0.00284***  -0.00218**  -0.00435***  -0.00359**
(-2.75) (-2.14) (-2.81) (-2.27)
Alternative- 2.329%** 1.844*** 1.988*** 1.789***
QP1 (6.15) (4.97) (5.27) (4.64)
Alternative-  -0.974*** -0.568** -1.172% -0.908***
QP2 (-5.90) (-3.13) (-5.34) (-3.66)
D200610 -0.318*** -0.214**
(-4.98) (-2.35)
RFQAV1 0.00383* 0.00366*
(1.94) (1.81)
RFQAV2 -0.0766™**  -0.0729***
(-6.89) (-6.56)
sigma_u
_cons 0.354*** 0.362*** 0.212%** 0.231***
(5.39) (5.76) (3.10) (3.39)
sigma_e
_cons 0.590*** 0.580*** 0.764*** 0.760***
(24.67) (24.75) (19.96) (19.99)
N 1351 1351 965 965

t statistics in parentheses
*p<0.1, " p<0.05 " p<0.01
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Table 9: Robust check on the restrited sample of product category

) ) ®) @
MSRFQ? MSAV? MSRFQP MSAVP
Tobit Tobit Tobit Tobit
Intercept 0.448* 1.072%** 0.351** 0.7527**
(1.75) (3.94) (2.20) (4.51)
NP1 0.000883**  0.00126**  0.00109***  0.00166***
(2.42) (2.52) (4.91) (5.14)
NP2 -0.00223**  -0.00340**  -0.00288***  -0.00433***
(-2.51) (-2.38) (-5.29) (-4.28)
QP1 8.174*** 4.406** 5.606*** 4137+
(4.26) (2.16) (4.72) (3.44)
QP2 -1.863*** =317 -1.184** -3.088***
(-2.85) (-3.26) (-2.14) (-3.85)
D200610 -0.214%** -0.221** -0.169*** -0.161**
(-3.41) (-2.41) (-3.82) (-2.38)
RFQAV1 0.00300 0.00153
(1.56) (1.41)
RFQAV2 -0.0594*** -0.0358***
(-5.94) (-5.35)
sigma_u
_cons 0.375*** 0.286*** 0.149*** 0.0685
(4.67) (3.52) (3.50) (1.36)
sigma._e
_cons 0.501*** 0.674*** 0.293*** 0.457***
(24.49) (20.00) (23.80) (20.39)
N 1148 852 621 561

t statistics in parentheses
*p<0.1,* p<0.05 *** p<0.01

8 with categories that have more than 100 transaction records
b with categories that have more than 200 transaction records
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Table 10: The determinants of market shares with interaction terms

0 ®) ® @ ®) ©
MSRFQ MSRFQ MSRFQ MSAV MSAV MSAV
Tobit Tobit Tobit Tobit Tobit Tobit
Intercept 0.873*** 0.852*** 0.972%** 1.487*** 1.347*** 1.514***
(3.32) (3.68) (3.92) (6.17) (5.78) (6.05)
NP1 0.000939**  0.00481***  0.00421***  0.00165***  0.00636***  0.00541**
(2.29) (3.13) (2.75) (3.24) (2.95) (2.56)
NP2 -0.0680***  -0.0182**  -0.0743***  -0.105"**  -0.0366***  -0.120***
(-3.69) (-2.35) (-3.82) (-4.03) (-3.36) (-4.39)
QP1 6.864*** 8.733*** 8.055%** 3.425%* 6.659*** 5.718***
(3.79) (4.78) (4.37) (2.27) (3.25) (2.91)
QP2 2.174 -2.017%** 2.047 2.068 -3.901%** 2.013
(1.43) (-2.67) (1.35) (0.95) (-3.55) (0.92)
NP1xQP1 -0.0670***  -0.0565** -0.0816™**  -0.0648"*
(-2.93) (-2.48) (-2.59) (-2.11)
NP2xQP2 0.143** 0.145** 0.301%** 0.301***
(2.03) (2.02) (3.03) (2.97)
D200610 -0.400*** -0.251%** -0.311%** -0.449*** -0.221** -0.327**
(-3.84) (-3.70) (-2.94) (-2.99) (-2.36) (-2.12)
NP2xD200610  0.0652*** 0.0555***  0.1000*** 0.0831***
(3.59) (3.05) (3.90) (3.23)
QP2xD200610  -4.561*** -4.646*** -6.122%** -6.755"**
(-2.87) (-2.92) (-2.63) (-2.87)
RFQAV1 0.00477**  0.00783***  0.00833***
(2.33) (3.28) (3.56)
RFQAV2 -0.0778***  -0.0741***  -0.0764***
(-6.87) (-6.59) (-6.77)
sigma_u
_cons 0.425*** 0.414*** 0.398*** 0.240*** 0.290*** 0.254***
(5.44) (5.64) (5.58) (3.17) (3.60) (3.31)
sigma._e
_cons 0.578*** 0.577*** 0.575*** 0.758*** 0.754*** 0.750***
(24.71) (24.72) (24.71) (19.94) (19.95) (19.96)
N 1351 1351 1351 965 965 965

t statistics in parentheses
*p<0.1,* p<0.05 *** p<0.01
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Figure 1: Buyer expected profit with respect to n and x
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Appendix A Optimizing problem of upstream
suppliers

The optimizing problem of upstream supplier ¢

max FIl,, = EPr{z, <z, +o —wlzg > z}wy
_ /l (ito—w—o) ltm—w, (A7)
- (1 —x)" m+1

From the FOC

1 1
/ (xl-—l—dj—w—g)”1(1+mi—w)dxi—w(n—1)/ (i + @ —w—2)"?(1 4+ 2; — w)da;

1
—w/ (i +0 —w—2)" 'dz; =0

Since we only consider symmetric equilibrium, with the condition of w = @,
then we derive that

/xl (i —2)" (1 + 2, — w)dr; —w(n —1) /:(xi —2)" (1 + 2; — w)dz;

1
—w/ (z; — )" 'dr; =0

After rearrangement

%/;(H:ci—w)d(:ci—@)"—w/;(uxi_w)d(g;i_@n—l_E/;d(xi_@n:o

then

1 1/t
“(; —2)"(1 42 —w)|L — —/ (z; — 2)"dz; — w(z; —2)" (14 2 — w)|}
n £ on/,

which yields

1 n
ﬁ(l—ﬁ) (Q—W)—m

We obtain

n+1)2n+1-2)—/4n2(n+2)(n+ 1)+ (1 —2)(1 —z+n—5nz)(n + 1)

Y= 2n(n+ 1)

Appendix B Screenshots

31



sAlgwassy IN0ge si0W Wes] &
PACRINVELS AlgWassy paau oym sIsLwo1sna 1o} Buyoo) doysg flquWwassy e nod ary e
4582108 AlgWwassy saplioid oym doys flgwassy e Joj Bupjoo| Jaing e nod aly e

LUOD G MMM 1818 asea(d ‘W0 DL INOGE UOBLLLIOJU] 810 104

"BISY PUE 300.1N3 ‘BILIBWY ULION Ul S3011J0 SEY WOY'DY| 'SIUBUNUGI AL U0 SI3SN 0D0'DDZ JAA0 SBU PUE S3IIUBLIND
pue I 1] ..ﬂonn 1. 11e Ajlenuia suoddns waopeid
Wod'D41 UL "o .EwaEn NS anp Ulopiad pue a)eioqe)od
‘wohqxﬁg‘sr%::oﬂmggshwﬁo#mwﬁm 11e ¥ sajqeua Suoeo4n
Ansnpu Gut 1eqoil 8up YA uodn wiopeld paseq-iswuaiul 8y §1°Du| Wo'D4N

"oU] ‘WO 94N N0y

*921AIaS WOT'D4J 0 Jaquuawl e 1 oy doys AqUIassy 2 0) 00°067'SE § SBM D4Y SIUIJO anjen pazienuue ayl
==

BILALIY J0 S3BIS PANIUN ‘BUBIPU[ ‘QI0GSING Ul dOUYS AGLWRSSY B 0} LUDD D4f| MMM B BUIIUO PERJEME SEM DY SILL

‘S3)0N DAY

SUDNEISEDS B 0} BUIMEID 335 85E8|4 "UoUI

EE0LXUIU| L LE X YIUL L2 6E Aalewpoiddy "8|pELD 1Ea Y DUIpIE A € 0 Uojonpold

 IsaIgfoly 8jpeu) fesy
Guipiam fiquiassy GaE0¥E

Nlgwassy s|peID JEaY Jo) AgLsssy

Slielad 240Ny oy o

"EIUSLLY |0 S8JE]S PajIUM ‘BUEIPU] ‘D, uj pajean| doys fgusssy e
01 PBPIBNME SEM DY SILL /IdWIBSSy 3|DBID JE3Y J0 A|qLI3SSY 3U) Jo) PA3IN0s 5 'BPU0I4 Ul PajeaO] Jaing Uoneanp3

. Alquiassy
SpIEMY 310)] 335 a|pel) lesy 10) A|qUIBSSY

1240]dK3 1UIJUL SMOPUI, - WO T4l | DAY papiemy

wod O ]\ U0 papleme )Y © JO J0YSURING :¢ 2Ing1

32



7 s 00t

=

S03PIA PUE S010Ud

IIIEND UOISINald SSEID PLOA SUBSW Bulpuus waisan 1anpoud nod jo

uopanpodd Jo adioiold JusLidoaasp Ul ISISSE 0] peal 8J8 M 'S[EUSIEW BuiBua|iEYD sloWw pue JayBnol s depol u) BumiEnads
#a) & alieu 0] Guneal jeay ‘Sulpjam JaseT ‘Bulydla Jase 'suoneuie ‘Sulse|g peag Janiap LM UBGUEY Juswido|arag
1onpold awabeue)) palond ‘Guneld swoiy ‘Buiysiod 01283 ‘UcHEAISSE] ‘SUSWIAINDS] SUE Y [EIIPAJ] JN0A 10} S5UL

pUE ysem yd| Buipniou)) sesssaod Bujuesa sped auosenn ‘Guifeyted Wooy UESLD SpNjoUl $831A18S 85a1] SIUSIUSAUCD
1nof Jo) S30as Duippe-anieA fUBLL JaYo 0S|e apA “S1SUL0 AUBLL 0] uomippe Ul ‘Buipund [eaupunfo pue ssapaiuad ‘Bulpuud
a3epns JUejoy ‘Buipuub [euaul DN Buliw DD Ske-g ‘Buipunl 83epns DD SIXE-S ‘BUILIN SSIMS DND SIXE-G SE YIS
5355820Jd UsAold BUIZIIN SIEUEIEL SED1ISD J0 SPELW S}3nPoJd 0U3(LU PUE sInEIUIW Buianposd jo sjgeded ale e Bojouyas)
1s3je| ay} buisn Duunaeynuew uisald x3(dLwod ul sazijeRads s32IaS DuIpuLS Wglsaj Al[e2ILou0da pue Aaspald
‘ipainb spaau s18LW0}ENd 0} puodsal o] Aji|I0e anbiun B umoys sey Bulpuug

IB1SaN, JE UEIS PaduaLat sU) 'SIESA £5 1SE| BULISAQ 'SSBUISNG PEUMD

eI ~fjILUE} B S AMUL) O} SANULO PUE £GF Ul PAPUN0} SEM S30IIAS BUIpULY

doitpioN W3js3)) ‘Baly fEg 038I9UELS UG BU) U] 'BILIOYIED LIBUNAN Ui P31Edn|

0002:1.006 03I fIEnUSD iaAISp SL-U0 BUIPRIIU] ‘SJUSLUSINDA] UONBJUSLUNIOP PUE Juld
suoneayIa) nof 4o jle y2aw jewy sued Aienb apisosd 03 sn uo fja) uea noj panzaal fag

ysifug  ssBenbueq 231u3s pUE Pnpoid au} L P3USIES AYBNOIOY) SIB SIALICIENS IN0 Bulnsse
:apo0 afen Ul $8NBSIN0 BpUd 83} "SeUNKOGda Hiom eadal U0 Bupud aAlRadw0d

pue diysuewiom Quenb apiaoid o} S18WI0ISNI PUE Siadng upm sdiysuonejal

8941-1L6-00 SNNa
050z sasfoidws Luja} BUo| piing 0} Bupjoo] 1 BUIPULIS WAISAA "L000 UEL} SS3] SjusLUalinba)
JBInREInUE) fuedwon 30UBJS|0) UD UDNEIAND Sp1AGId UED PUE 2000+ UBULJ2IUEN S30URIE|0)
ejuen | doys gor 0 8df) ul sziienads ey sausnpul AGojouyaa ]| pUe SUIEIILNWLIOS ‘3suajeg

‘aoedsolay '[E3Ipayy AL J0) Sal|qWasse pue sped a3uela|o) oy ‘uoisiald
By Jo JsInIEINUEL PAUIED D00Z:L006 O UE 5| 32Ias BulpULS Welsap

abed siyljuug | afed sy ew3 | sjonp elsanbay

aoIAJag Bulpulig ula)sapy

soiydesfowaq

JEND U

1$19214 SSBD

il el B

(3141149) 800z- 006 051 ADIAUAS ONIANTID NUALSIM

WD W [

- &

UaJEl 39UIS Jaquiapy Jaiddng Woa o4y

900z ‘20

SPEojUMOQ PuE SHUT]

RECIRIEREIN Y
BLUT UB 6N PUBS [#)
DB SNaND 4y

QUL J0 S3IEIS PaNUN
Z00VE BIWONED JUoLeg

pag JogieH Log
20lURS BUIPULIY WISISAfL

Juapisald
UOS|IM UeLy3l3

PSIBYIBAION 52 52 52 74 12

SILAHEE DNIARED

03Dl | doLs BUPLD 925 BUPUID LIS T s 2

i SND  suoded  abeyny¥  uoppd el

7 ; 04 \pdeag m>:_ _M_ _M»l _ﬂ YU 025869 3alARs-DUIpUMD-UiRgsa saodiua oas oD By M id3y du_ - H“N/
eI 1210)dx3 J8UISIUL SMOpUL - WO | doys Buipunn soiaes Buipuus uisgsa

Torddns e jo o8ed s(gord oY) JO J0USUSDING :f 2INTI]

33



