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In this paper, we present preliminary results from a project (funded by the Fritz Thyssen Stiftung) on the Rhenish-Westphalian Coal Syndicate (Rheinisch-Westfälisches Kohlensyndikat, RWKS), a collusive arrangement founded in 1893 by the mining companies of Germany’s most important industrial region, the Ruhr district. The purpose of the project is the examination of the risk and return effects of the cartel. Therefore, we make use of the information content of prices and evaluate the stock market reaction to the foundation of the cartel and two major revisions of its contracts by event study methodology. The results of these studies are checked by an analysis of accounting data.

The RWKS

Among the numerous collusive arrangements that were set up in Imperial Germany, the RWKS is consuetudinary referred to as one of the most enduring and powerful ones. From its foundation on 9 February 1893, it existed as an exclusively private organisation up to the First World War. During this time span, it controlled up to 50 per cent of the output of one of the most dynamic industries of Imperial Germany. Its officially stated aim was the stabilisation of coal prices at a “sufficient” but explicitly not “exaggerated” level. More stable output and higher and more stable profits were also aimed at but regarded as by-products of price stabilisation.

The RWKS was a price- and quota-setting cartel. Furthermore, to its members, the organisation worked as a common sales agency that monopolised the distribution of their products. Production was controlled by a dynamic quota regime that allowed for changes in members’ shares in the total output of the organisation. Prices were differentiated with regard to the location where sales were conducted. In regions, where transportation costs inhibited competition from outsiders, prices were set annually. Elsewhere, the RWKS sold its products at competitive prices. Non-compliance with the organisation’s rules was strictly sanctioned.

The original treaty of the RWKS was revised twice. The first revision was negotiated during the first half of 1895 and came into effect on 1 January 1896. Its aim was the limitation of a privilege that allowed companies to increase their cartel quota by sinking a new production shaft and that the members of the organisation had used excessively. With the second revision of the original treaty, negotiated throughout 1903 and coming into effect on 1 January 1904, the vertically integrated iron and steel producers from the Ruhr district joined the cartel. Up to then, by boosting their coal output they had increasingly become the most powerful outsiders in the region that the RWKS authorities regarded as non-competitive.

Despite its impressive market share, its supposedly tight organisation, and a significant stabilisation of prices and revenues after the cartel formation, theoretical considerations as well as empirical observations make it seem unlikely that the RWKS was able to effectively pursue its officially stated aims. Firstly, the mining industry at the Ruhr appears to be a textbook example of an industry that is inappropriate for joint profit maximisation: The number of cartel members was large, they were unequal in size, and their cost structures were heterogeneous. Moreover, coal mining was a growing industry and the RWKS faced intensifying outsider competition even in formerly non-competitive areas. Secondly, the theoretical literature on price stabilisation cartels, while acknowledging that they can diminish price and profit risk, is sceptical about the merits of this type of arrangement. In general, it is concluded that even if the members of a stabilisation cartel benefited from diminished profit risk, these benefits would be more than offset by a decline in profitability. Thirdly, the institutional framework of the RWKS produced tensions within the organisation. During the valid time of the first two cartel contracts, the design of the quota regime favoured growing firms over those unwilling and/or unable to expand output. After 1904, vertically integrated steel and iron companies became privileged in comparison to those companies that were only engaged in coal mining. The coal they self-used to run their operations remained outside of the cartel’s control.

State of Research, Methodology, and Data

The risk and return effects of the RWKS have only recently become subject to econometric analysis. In two event studies, one with monthly and one with daily data, Bittner (2002, 2005) examines six participating mines and the first cartel contract. His findings indicate that from the viewpoint of contemporary investors the foundation of the cartel was of moderate importance for the profitability of the participating mining companies at best. Moreover, using monthly data, Bittner (2002) shows that there were no changes in systematic risk following the foundation of the cartel. The presented project seeks to follow up to Bittner’s analysis. Firstly, we intend to reproduce his findings on the first contract by looking at a larger sample of companies and employing a slightly modified econometric model. Furthermore, we aim to add a medium- and long-run perspective to Bittner’s analysis. Therefore, we will also perform event studies on the two following cartel contracts that until now have been neglected. In addition, we will augment this analysis by a look at accounting figures over a time span of 34 years.

The basis of our event studies is a market model that controls for autoregressive conditional heteroscedasticity (ARCH). Moreover, it is augmented by an impulse and an interaction dummy variable to model the return and risk effects of the RWKS:


Rit = β1i + β2i RMt + β3iDRND + β4iRMtDRSK + εi
where Rit is the return R of company i at time t, β1i is a company specific constant, β2i is the covariance of the companies returns with that of a market portfolio (RM), and εi is a company specific error term with an expected value of zero and a variance that follows an ARCH(1) process. DRND is a dummy variable that is equal to one on seven days with the supposed event date at the centre and zero otherwise. DRSK is another dummy that is zero before the seven-day event window defined by DRND and set to unity afterwards.

The first of the two dichotomous variables measures the return effects. A positive (negative) and significant coefficient implies that the investors at the stock market expected a rise (fall) in profitability due to newly emitted information. DRSK models discrete changes in the covariance between company returns and those of the market portfolio. Using the terminology of the Capital Asset Pricing Model (CAPM), β2i can be seen as representing the systematic, market related risk of company i. Thus, a positive (negative) and significant coefficient DRSK implicates that the systematic risk of the company under investigation has risen (declined) due to the emission of new information. Our exclusive focus on changes in systematic risk is justified by the fact that this was the only risk component that the RWKS was able to influence. The other component of overall risk, idiosyncratic risk, was beyond its reach, as it did not intervene in the internal businesses of its members.

For each of the three contracts, we estimate the model for individual companies and a period of around 600 trading days with the date, at which the respective contract was formally accepted (9 February 1893, 23 July 1895, and 29 December 1903), roughly at the centre. We start with the impulse dummy set to one at days 103 to 97 before the formal acceptance of the respective contract and to zero otherwise as well as the interaction dummy set to one from 103 days before that date onwards and zero otherwise. The joint significance of the two dummy variables is assessed by a Wald-Test. Thereafter, we repeat this procedure 110 times, each time shifting both the impulse and the interaction dummy one trading day further on. Thus, for each company and contract we end up with 222 coefficient values and 111 p-values from the Wald-Tests, representing a period covering 100 trading days before the event, the event itself and 10 trading days after it. By choosing this rather long period, we make sure to capture the important stages of the – well documented – negotiation processes as well as possibly retarded effects.

In a next step, we calculate the cross-sectional means of the coefficient series and aggregate the p-values of the individual companies using the method of Fisher (1932). The result of the latter exercise is a χ2-distributed test statistic with 2N degrees of freedom (where N is the number of units in the cross section). Using this newly constructed series, we can then by looking at its maxima determine detect structural breaks in risk and/or returns. For the date, when such a maxima is reached, we count the number of significant coefficients and check their signs to completely assess the movement of the market.

The ratios used in the analysis of the accounting data are firstly calculated at the company level and then aggregated. For one, we calculate profitability ratios. Furthermore, we also consider ratios that in empirical insolvency studies have been found useful to discriminate between surviving and failing companies. We decided to use six ratios: Two of them illuminate profitability (cash flow return on investment, return on equity), two shed light on liquidity (current ratio, working capital to total assets), and the remaining two cover financial and assets positions (equity to fixed assets, equity to total assets). It is assumed a priori that each of the ratios should be lower for failing than for non-failing firms. Thus, their analysis over time and at an aggregated level allows statements about if and to what extent the examined companies were better or worse off after the formation of the cartel. We perform a Time-Series Factor Analysis (TSFA) in order to identify unobservable common patterns in the individual movements of the ratios and thereby, reduce the amount of data to be considered (basically, the procedure is a standard factor analysis with time-series in first differences to ensure stationarity of the data; see Gilbert and Meijer 2005). The estimates of these patterns, the so called factor scores, are then plotted over time and made subject to further examination (the scores are dimensionless and have to be interpreted like indices).

Our dataset covers information on all 22 joint-stock mining companies that were members of the cartel between 1893 and 1913. Annual accounting figures range from 1880 to 1913. Daily stock market data is available for the years 1892 to 1913. The data panels are unbalanced, as some of the companies were founded after 1880 and/or were taken over before 1913. Moreover, some of the accounting and financial data has to be omitted due to poor quality.

The stock prices used in the event studies were collected from the Berliner Börsen-Zeitung. In order to minimise volatility caused by technical market reactions alone, the raw series are corrected for dividend payments, subscription rights, and broken-period interest (a peculiarity of the German stock market). The market index is a value weighted performance index (see Osterbach and Gelman 2005). In the event studies on the first, second, and third cartel contract we can provide data for 18, 17, and 13 companies respectively. The accounting data used to calculate the ratios is from Saling’s Börsen-Jahrbuch. We use data of 20 companies. The negotiation processes preceding the three contracts were illuminated using printed sources and archival material from the Bergbauarchiv in Bochum.

Preliminary Empirical Findings

In all three event studies, we can identify structural breaks that can be attributed to the respective contracts. In all three cases, this resulting event window is situated before the date on which the companies formally agreed on the new document. For the first contract, a window ranging from 27 January to 4 February 1893 was chosen. Presumably, this was the period in which the last two companies, whose membership had been made a conditio sine qua non for the formation of RWKS, finally agreed to join the cartel. In the event study on the second contract, a window covering the 21 to 29 May 1895 was determined. Most probably, within these days it became clear to investors that an overwhelming majority of the members was willing to accept the revisited and prolonged contract, although negotiations over details continued for another month. The estimated event window for the study of the third contract ranges from 10 to 17 October 1903. Seemingly, this was the period in which the stock market became aware of the fact that in addition to almost all former members of the organisation the vertically integrated iron and steel producers of the Ruhr district would join the new contract.

The average coefficient values of DRND and DRSK as well as the number of (significant) positive and negative coefficients are displayed in Table 1:

Table 1: Average Coefficient Values of DRND and DRSK; Number of Observations

	
	1st Contract
	2nd Contract
	3rd Contract

	Event Window
	27 Jan. - 4 Feb. 1893
	21 - 29 May 1895
	10 - 17 Oct. 1903

	
	
	
	

	DRND
	0.75
	0.41
	0.80

	     Binomial Sign Test (p-Value)a
	0.00
	1.00
	0.00

	     Positive (and Significant)
	18 (11)
	9 (4)
	13 (9)

	     Negative (and Significant)
	0 (0)
	8 (2)
	0 (0)

	
	
	
	

	DRSK
	-0.04
	-0.04
	-0.32

	     Binomial Sign Test (p-Value)a
	0.24
	1.00
	0.09

	     Positive (and Significant)
	6 (2)
	8 (3)
	3 (1)

	     Negative (and Significant)
	12 (1)
	9 (5)
	10 (6)

	
	
	
	

	No. of observations
	18
	17
	13


a The Null hypothesis of the test is that negative and positive coefficients are the same in number. 
Given these results, one can conclude that investors expected a rise in profitability but no change in systematic risk from the first contract. For the second contract, we cannot argue compellingly for either a risk or a return effect. The event study on the third contract again points to significant positive return effects. Cautiously, one can also suggest a significant risk effect.

The results from the analysis of accounting figures are the following: The factor analysis resulted in two factors and consequently, two time-series of factor scores. The first factor is mainly determined by the four profitability and liquidity ratios; the second one by the two ratios covering financial and assets positions. The variability (measured by the standard deviation of the first differences) of the scores of factor one decreased significantly after 1893. The mean of the scores increased slightly but significantly. With only these results at hand, one is tempted to conclude that the accounting figures support the view of positive risk and return effects of the RWKS. However, it is well likely that at least in part, the rise in profitability/liquidity occurred due to the general upswing of the economy from the middle of the 1890s onwards. Moreover, the scores of factor 2 seem to be at odds with such an optimistic interpretation. The mean of this series becomes significantly smaller after the formation of the RWKS, indicating that with respect to their financial and assets positions, the economic situation of the cartel members was on average not improving but deteriorating. Other interpretations of the findings are also possible: for example, the cartel members might have used a decline in profit risk to boost their profitability by an increase in leverage.

Figure 1: Factor Scores from TSFA
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In conclusion, we can convincingly argue that in the view of the capital market, the RWKS increased the profitability of the participating companies. With caution, we can also say that investors believed in a risk reducing effect of the third contract. The fact that we do not observe similar reactions in the event study on the second contract is presumably due to the fact that overall, the changes made to the first contract were only moderate. However, this positive assessment of the RWKS by the stock market is so far only partly corroborated by preliminary findings from the analysis of accounting data.
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Tabelle1

		

		1		6.228474		37.31688

		2		6.077548		37.17265

		3		5.968606		36.59230

		4		6.080005		36.28901

		5		5.895345		36.32911

		6		5.435783		35.96846

		7		5.252815		35.94024

		8		5.292623		33.88444

		9		5.801165		32.82856

		10		7.142553		34.48255

		11		11.065030		34.39241

		12		10.165993		34.87832

		13		7.759209		35.61467

		14		6.443028		35.04649

		15		6.273672		33.73761

		16		6.865128		33.27150

		17		7.543911		31.97118

		18		7.992457		31.87819

		19		7.966594		30.28771

		20		8.361012		29.48570

		21		9.552572		30.77804

		22		9.372981		30.94283

		23		8.244933		30.83060

		24		8.109417		30.50726

		25		7.518674		30.44669

		26		7.270403		31.20515

		27		8.178627		30.70394

		28		8.028023		27.00742

		29		7.879435		29.34657

		30		7.339125		29.11337

		31		7.486931		28.93275

		32		7.668980		28.41797

		33		8.413813		27.90218

		34		9.009749		28.15418
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Tabelle2

		

		1		1880		6.228474		37.31688

		2		1881		6.077548		37.17265

		3		1882		5.968606		36.5923

		4		1883		6.080005		36.28901

		5		1884		5.895345		36.32911

		6		1885		5.435783		35.96846

		7		1886		5.252815		35.94024

		8		1887		5.292623		33.88444

		9		1888		5.801165		32.82856

		10		1889		7.142553		34.48255

		11		1890		11.06503		34.39241

		12		1891		10.165993		34.87832

		13		1892		7.759209		35.61467

		14		1893		6.443028		35.04649

		15		1894		6.273672		33.73761

		16		1895		6.865128		33.2715

		17		1896		7.543911		31.97118

		18		1897		7.992457		31.87819

		19		1898		7.966594		30.28771

		20		1899		8.361012		29.4857

		21		1900		9.552572		30.77804

		22		1901		9.372981		30.94283

		23		1902		8.244933		30.8306

		24		1903		8.109417		30.50726

		25		1904		7.518674		30.44669

		26		1905		7.270403		31.20515

		27		1906		8.178627		30.70394

		28		1907		8.028023		27.00742

		29		1908		7.879435		29.34657

		30		1909		7.339125		29.11337

		31		1910		7.486931		28.93275

		32		1911		7.66898		28.41797

		33		1912		8.413813		27.90218

		34		1913		9.009749		28.15418
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