General comments

The manuscript is written well. And the subject is interesting and useful in practice.
Thank you very much for your positive evaluation and valuable suggestions on our manuscript. We have prepared point-by-point replies to your comments. Errors in the table have been corrected (table5, 6). Our apologies.

The study focuses more on A and H matrices than on inverses of A and H matrices. However, statistically speaking, those inverses are more important and informative when comparing estimates and reliabilities.
The definitions of A and G are different, so a simple comparison of the distributions is useless (as in Figure 6 and Table 7). Once both matrices are inverted, they are informative and comparable.
According to the results in this study, predicted breeding values are more accurate and genetic selection is more efficient when using A than H (or G) for those traits. This is likely due to a small number of genotyped animals, which cannot capture sufficient genomic information.
Response:
Thank you very much for your valuable comment. We decided to conclude the results for the A and G matrices themselves, given that we needed the elements of the A and H (or G) matrices themselves to calculate the estimated breeding values and reliability, and that we also wanted to consider genetic diversity. 

Introduction
It should be briefly defined here and/or in Materials and Methods what “good embryos” is.
Response:
Thank you very much for your comment. “Good embryos” means freezable embryos morphologically classified as grade 1 according to the International Embryo Transfer Society criteria as described in Materials and Methods (Line 107).

Materials and Methods
I am not sure if parity is more important than age in the model. The same age effects in different parities may be significantly different. If so, age nested in parity in the model would be better.
Response:
Thank you for your meaningful suggestion. We did not include parity in the model because donors in this study basically do not calve again after calving once. As for the number of flushes, we did not include it in the model because it may be confounded with the age.

In variance component estimation (VCE), we do not use the H matrix but the inverse of H. It is much more important to show the H inverse instead of the H matrix (just like we do not use A but the A inverse in VCE and BLUP). Therefore, authors should cite papers showing H [10] (Legarra et al., 2009) and H-inverse (Aguilar et al., 2010) instead of [7-9] and this formula of H=…..
In BLUP, again, we do not use A or H but the inverse of A or H.
Response:
Thank you very much for your meaningful comment and suggestion. We have added a formula of the inverse of H (Line 158-159).

Results
What was the correlation between inbreeding coefficients in A and G?
The correlation between A and G was positive. How much?
Response:
Thank you very much for your comment. The correlation between A and G was 0.03 (Line 198-199). This may be due to the lack of complete pedigree information and the large number of individuals with an inbreeding coefficient of 0.

Discussion
In genetic diversity study, all available animals excluding genotyped animals with no phenotypes or progeny should be used with or without genotypes, especially when genotyping only highly selected animals, which do not reflect the current whole population.
Response:
Thank you very much for your comment. We have added the sentence that all individuals are taken into account when creating A matrix (Line 182-183).

Collecting more genotyped individuals is much more important than collecting higher density marker data in genomic selection for polygenic traits.
Response:
Thank you very much for your comment. We have added a sentence (Line 274-276).

Conclusions
“when the variance components were the same in breeding value prediction, the mean reliability was greater when using the H matrix than when using the A matrix” => This result in Table 4 is likely due to less genomic information in G (or H), which means estimated variance components are biased and not reliable. Reliability in predicted breeding values depends on heritability and inverses of A and G when using the same pedigrees and phenotypes. In Table 4, without empirical BLUP, variance components used in BLUP should be the same as in REML. In empirical BLUP, estimated variance components in REML can be used in BLUP as known parameters (i.e., H in BLUP and A in REML). A in BLUP and H in REML never happens in practice.
Response:
Thank you very much for your valuable comment. As you say, the reliability depends on the heritability, so we fixed the variance component and made the comparison. We understand that A in BLUP and H in REML does not occur in practice. We have added a sentence (Line 276-277).

References
[6] and [7] are not the first papers describing the Average Information REML. Gilmour et al. (1995) in Biometrics and Johnson and Thompson (1995) in JDS should be the ones.
Response:
Thank you very much for your valuable suggestion. We have added the citation as you indicated (Line 51-53).

Table 1:
It is better to include numbers of records (25332) and cows (1874) in the table.
Response:
Thank you very much for your suggestion. We have revised the sentence (Table 1).

[bookmark: _Hlk134436658]Does it mean 13.5 records(flushes) per cow on average?
Response:
Thank you very much for your comment. It is as you say. We have added a sentence in Material and Methods (Line 99-100).

Table 3:
[bookmark: _Hlk134461867]The smaller additive genetic variance and lower heritability as well as lower reliability with H are likely due to smaller diagonals of H inverse than those of A inverse, which means less genomic information than pedigree information. It is hard to see this in A and H, but if we look at inverses of A and H, we will see the difference. One reason of less genomic information could be the small number of genotyped animals: in this case, 575 cows. Another reason could be that the traits are highly polygenic, meaning controlled by many genes (probably tens or hundreds or even more) that have very small genetic effects.
[bookmark: _GoBack]Response:
Thank you very much for your meaningful comment. We compared diagonal elements of H inverse and A inverse matrices (575 cows) and diagonals of H inverse were higher than diagonals A inverse (Figure A). Discussion of this content has been added to the Result and Discussion section (Line 240-251). 
[image: ]
Figure A. Plot of diagonals of H inverse and A inverse.
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