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Figure 11: Concavity of observed mean bidding functions for private outside options

option that qualitatively matches the theoretical prediction of more intense concavity for low outside op-
tion values. However, the filuence of outside options on bidding function concavity seems to be weaker
than theoretically expected. Interestingly, aggregate bidding functions are definitely not convex which
would be indicated by a negative valueffw; ). A few bidding schedules that we obtained are provided

in the appendix. Robust estimation (that accounts for possibly correlated observations within matching
groups) of the linear modét” = 3, + B, w provides evidence for bidding function concavity (positive
intercept) and a negative relation between concavity and larger outside option valﬁﬁti@n &.56,

t7 =4.15, p = 0.014 andB3; = —0.089, t; = —2.82,p = 0.026).

The discussed concavity property of equilibrium bidding functions is induced by private outside
options. In contrast, equilibrium bidding functions with public outside options are predicted to be linear.
The finding in the data for treatment C that lower outside options lead to a more concave bidding function
is then only an indicator of prediction quality of theory if there is no such relationship in the data for

treatment B. To see this, we robustly estimate the mb6del
K:/BOB+/BIBM+/BQC+630M

with pooled data for treatments B and C where the explanatory variadbbesd C' serve as treatment-
specific dummy variables. The results are given in table 11 and indicate that for public outside options
neither a significant effect of the outside option value on the concavity measure nor mean concavity
(insignificant intercept) can be identifiéel.

14The estimation method accounts for possible correlations within matching groups.
1%1f data for treatment B is augmented by data from treatment A that can be viewed as a special case of treatment B, then

the coefficient of the outside option valﬁq remains insignificantt{s = —0.53, p = 0.606) but the estimate of the intercept
By = 1.493 becomes significant{s = 3.54, p = 0.003). However, the intercept for treatment C is significantly larger than
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Table 11: Regression results: Concavity with private and public outside options

expl. var.  coeff3, robustog  t P> |t| 95% conf. interval

B 1.515362 1532773  0.99 0.341 -1.795993 4.826718
B-w -0.0059506 0.0380048 -0.16 0.878 -0.088055 0.0761538
C 3.557907  0.8332235 4.27 0.001 1.757837 5.357977

C-w -0.0886455 0.0305614 -2.90 0.012 -0.1546695 -0.0226216

Thus, bidding function concavity appears to be related to the value of outside options only if these
are of the private type.

Another prediction related to the curvature of equilibrium bidding functions with private outside
options is its linearity in net valuations:if < 50 and its strict concavity ift > 50, see Figure 4 on p.
8. To test if this property is reproduced in the laboratory, we investigate the bidding dataf66 and
x > 50 separately and fit to both samples a piecewise-linear function with two segments where segments
connect atr = 25 or x = 75 depending on the sample. If the slope over the first segment equals the
slope over the second segment, the estimated function is linear. If the slope over the first segment is
greater than the slope over the second segment, the estimated function is concave. The two models that
we robustly estimate can be compactly writtetPas

1 2
bi,s = Bos + B1,sTis + P15 s

where 3, , is the slope over the first segment afgl; is the slope over the second segment of net
valuations in sample. If z; < 50 thens = 1 otherwises = 3. To directly estimate the segment-specific

slopes, the explanatory data on net valuations is transformed as follows:

1 xis  If x4 € [25(s —1),25s] ) xis—25s  if ;€ [(255,25(s + 1))
1,8

255 if ;€ (255,25(s + 1)] 0 if z; s € (25(s — 1),255]

8
I
8
I

The estimates are summarized in table 12. As predicted, the estimated bidding function in net valuations
is linear over the intervaD, 50] since the slopes over the two segment 0-25 and 25-50 do not significantly
differ (t; = 1.114, p = 0.3019, two-tailed) In contrast and in line with the prediction, the estimated
bidding function over the intervab0, 100] appears to be concave since its slope over the first segment
50-75(3, = 0.819) is significantly larger than its slope over the second segment 75408 0.502;

t7 = 3.889, p = 0.003, one-tailed).

the intercept for treatments A and(B;5 = 2.22, p = 0.0211,0ne-tailed).
The estimation procedure allows for possibly correlated observations within matching groups.
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Table 12: Regression results: Concavity of estimated bidding funttian)

sample  expl. var. coeffa’x robustG g t P >|t| 95%conf. interval
s=1 constant 2450964  1.916258  1.28  0.242  -2.080265 6.982194
(@ <50) 2%3 07826128 0.054495 1436 0.000 0.6537527 0.9114729
2233°  0.7081456  0.0232956 30.40  0.000  0.6530603 0.763231
s=3 constant -0.7507278 2.050539 -0.37 0.725 -5599482  4.098026
(x>50) 2%/ 08189925 0.0278745 29.38 0.000 0.7530797 0.8849053
z’33%0 05018675 0.07169889 7.00  0.000  0.3323267 0.6714084

5 Conclusion

We have introduced a bidding model that allows for public and private outside option and experimentally
tested it. A key feature of our experimental design is that we collected entire bidding functions. Theoret-
ically, higher-valued outside options lead to less aggressive bidding (ie. lower bids) than the first-price
model without outside options. Our experimental data reproduces this prediction. Private outside options
differ from public outside options in the set of common knowledge. This difference theoretically implies
that bidders respond to an increase of their outside option value with a larger reduction of bids under the
public outside option regime. This prediction is confirmed by the data. Private outside options should
lead to concave bidding functions, especially for low outside option values. We found this pattern in the
data on the aggregate level. However, the degree of concavity that is present in the data is much lower
than predicted. The stylized fact of "overbidding" is partially reproduced in our experiments. Taken
together, our analysis suggests that outside options crucidlyece bidding behavior in a way that

is qualitatively predicted by theory and that the particular nature of outside options matters. However,
actual bidding behavior seems to deviate from the predictions in important ways.
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6 Appendix

Screenshots

Runde
1 won 13 Yerbleibende Zeit[sec]. 198
Sie erhalten 0.00 ECU, wenn Sie das niedrigere Gebot in einer Auktion abgeben.
Der andere Bieter erhalt 0.00 ECU, wenn er das niedrigere Gebot in einer Auktion abgibt.
lhre Wertschatzung wird eine Zahl zwischen 50 und 100 sein.
Die Wertschidtzung des anderen Bieters wird eine Zahl zwischen 50 und 100 sein.
Gebot [ECU]
120 //
e Bitte geben Sie Ihre Gebotsfunktion in Abhangigkeit Ihrer noch zu
ermittelnden Wertschétzung an.
100;
Bei einer Wetschatzung von 50 ECU biete ich
A0;
Bei einer Werschatzung von 60 ECU hiete ich
0 / Bei einerwerschatzung von 70 ECU biete ich
70 / Bei einerWenschatzung von 80 ECU hiete ich
B Bei einer Wenschatzung von 90 ECU biete ich
500 / Bei einerYWerschatzung van 100 ECU hiete ich
* //I
El
20
10
0
50 & 80 65 70 75 80 85 @0 95 100 Eingabe beendent
Wertschatzung [ECLY
Runde
1 won 13 Yerbleibende Zeit[sec]: 85
Sie erhalten 0.00 ECU, wenn Sie das niedrigere Gebot in einer Auktion ahgeben.
Der andere Bieter erhalt 0.00 ECU, wenn er das niedrigere Gebot in einer Auktion ahgibt.
Ihre Wertschatzung wird eine Zahl zwischen 50 und 100 sein.
Die Wertschdtzuny des anderen Bieters wird eine Zahl zwischen 50 und 100 sein.
Gehot [ECU] Vs Auktion 1:
28 / Ihre zufdlig ermitieite Wertschatzung betragt 51.98 ECU
110 Gemal der eingegebenen Gehotsfunktion bieten Sie 30.99 ECL.
/ Sie haben das hohere Gebot abgegeben
100 Ihr Einkommen aus dieser Auktion betrigt 51 88 - 30.98 = 20.98 ECLI
a0 -
Auktion 2:
a0 / Ihre zufallig ermittelte Wertschatzung hetragt 74.42 ECL)
Gemalk der eingegebenen Gehotsfunktion bieten Sie 57.68 ECU
e / Sie haben das hohere Gehot ahgegehen.
B / Ihr Einkommen aus dieser Auktion betragt 74 42 - 57 69=16.73 ECLI
50 Auktion 3:
40 -~ Ihre zuféllig ermittelte Wernschitzung hetrdgt 69.66 ECLI
,/ Gemalk der eingegebenen Gehotsfunktion bieten Sie 43.70 ECU.
3 Sie haben das hohere Gebot abgegeben
Ihr Einkommen aus dieser Auktion betrigt 68 66 - 43.70= 25.97 ECL)
20
10 Auktion 4:

Ihre zufallig ermittelte Wertschatzung hetragt 52.58 ECL)

0 Gemank der eingegebenen Gehotsfunktion bieten Sie 31.28 ECU

@ 6 W B W _75 & & ED 8 Sie haben das hihere Gebot ahgegeken.

Wertschatzung [ECL Ihr Einkommen aus dieser Aukdion betragt 52,58 - 31.28= 21,29 ECL

Auktion 5:

Ihre zufallig ermittelte Wertschatzung betragt 56 63 ECL)

Ihr Einkommen aus allen Auktionen dieser Runde betragt 108.29 ECU. || GemaRk der eingegebenen Gebotsfunktion bieten Sie 33.31 ECU

Sie haben das hihere Gebot abgegehen.

Ihr Einkommen aus dieser Auktion betragt 96.63 - 33.31 = 23.31 ECL)

'Weiter mit der néchsten Runde!
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Bidding data for thefirst round Treatment A with 230 observed bids in the first round:
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Bidding data for treatment A (inital bids)

Treatment B with bids submitted in the first round:
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Bidding data for treatment B (initial bids)

Treatment C with bids submitted in the first round:
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Bidding data for treatment C (initial bids)
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Sample of observed bidding schedules/ Treatment C
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Graphs by Outside Option
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