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In cosmology many different scenarios are compatible with the present day observations. This
difficulty is called the degeneracy problem. We use the Akaike and Bayesian information cri-
teria of model selection to overcome this degeneracy and to determine a model with such a
set of parameters which gives the most preferred fit to the SNIa data. Moreover on the base
of supernovae type Ia (SNIa) data, Fanaroff-Riley type IIb (FRIIb) radio galaxy (RG) data,
baryon oscillation peak and cosmic microwave background radiation (CMBR) observations
we show that different analised cosmological models give a different prediction for measure-
ment value Ωm,0, which gives us posibbility for discrimination between different cosmological
models.

In 1998 Riess and Perlmutter 1,2 found that distant supernovae Ia are faintest that it was
expected in Enstein-De Sitter model. This result indicates that the Universe is presently ac-
celerating. The most popular explanation of this phenomenon is that this acceleration takes
places due to the presence of some unknown form of energy violating the strong energy condi-
tion ρX + 3pX > 0 where ρX and pX are energy density and pressure of dark energy, respec-
tively. While the different candidates for dark energy were proposed 3,4 and confronted with
observations 5,6,7,8, the cosmological constant Λ and phantom fields 9 violating the weak energy
condition ρX +pX > 0 are most popular. Whereas both the cosmological constant and phantom
fields, described by the barotropic equation of state pi = wiρ (wi ≤ −1), are negligible in the
neighbourhood of the initial singularity, they dominate late time evolution. We consider five
representative evolutionary scenarios. They are the ΛCDM model, the CDM model with phan-
tom field, CDM model with topological defect, Cardassian model and the brane world Dvali
Gabadadze Porrati scenario, (see Table 1). Based on the present CMBR results we limit our
analysis to the flat models only. Applying the model selection criteria, 10,11 we show that both
AIC and BIC indicate that additional contributions arising from nonstandard FRW dynamics
are not necessary to explain SNIa. Adopting the model selection information criteria, we show
that both criterias indicates both phantom and ΛCDM models. We show that different cosmo-
logical models give differnt predictions for value of Ωm,0. We extend our analysis for different
astronomical data. In our combined analysis we use a variety of astronomical observations, such
as SNIa data 12,13,14, FRIIb RG data 15, baryon oscillation peak and CMBR observations “shift
parameter”. We showed that different cosmological models give differnt predictions for value of
Ωm,0. From combined analysis of astronomical data some stringent bounds on the value of Ωm,0

can be given. Using model selection information criteria, We showed that the AIC indicates the
flat phantom model while BIC indicates both flat phantom and ΛCDM models. The combined
analysis of SNIa data and FRIIb radio galaxies with using baryon oscillation peaks and CMBR



“shift parameter” led us to the flat universe with Ωm,0 ≃ 0.3. We found the disagreement
between values of Ωm,0 ≃ 0.3 obtained from SNIa and value Ωm,0 ≃ 0.24 obtained from WMAP

case name of model free parameters d

0 Einstein-de Sitter H0, Ωm,0 2
1 ΛCDM H0, Ωm,0, ΩΛ 3
2 TDCDM H0, Ωm,0, ΩT,0 3
3 PhCDM, H0, Ωm,0, ΩPh,0 3
4 Cardassian H0, Ωm,0, ΩPh,0, w 4
5 DDG H0, Ωm,0, Ωrc,0 3

Table 1: The considered models explaining acceleration.

case AIC BIC

1 202.4 203.6
2 204.8 206.1
3 202.4 203.6
4 204.1 208.6
5 202.8 204.1

Table 2: The values of AIC and BIC for distinguished models (Table 1).

Model Ωm,0 χ2

1 0.295+0.015
−0.015 228.8

2 0.24+0.02
−0.01 259.6

3 0.36+0.02
−0.01 259.6

4 0.28+0.01
−0.01 227.1

5 0.24+0.02
−0.01 240.3

Table 3: Results of the combined analysis of the (flat) considered models. The values of the model parameters are
obtained from the marginalized likelihood analysis. We present the maximum likelihood values Ωm,0 with 68.3%

confidence ranges.
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